important items, providing general discussion along with discussion on the other countries' experience.

H. Discussion on master plan

1

Strategy for partial import substitution

1-1 Risks of overestimating demand

Viet Nam is pursuing a poliéy of import substitution to nurture the steel industry. It is realistic for
the steel industry. After World War II, only South Korea saw a quick, rapid expansion in steel exports,
and at the same time growth.of the domestic market supported the steel demand.* Although exports
from Brazil also expanded in the 1980s, it was the result of excess capacity triggered by the country's
economic downturn. Namely, brisk exports from Brazil were not necessarily an indication of a success
in industrialization."’

As growth of the steel industry depends on smooth cxpansioh of the sales to doméstic market,
success in investment plans depends on accurate forecasts of domeStic'_det.nand. It is particularly
important to avoid overcapacity. Not a few steel projects in dcve:loped and developing countries have
failed for that reason. In the most severe cases, construction of an integrated steelworks was discoh_tinued

* before completion, purchased equipment was not used buf stored in a warehouse, or manufactﬁrers

were forced to sell semi-finished products with low added value. -

Sicarsa 11, a SOE in Mexico that began operation in 1988, is an example.# Employing' a direct reduction process,
.Sicartsa II had a plan to produce high-quality thick pial_es for targe-diameter plpes Howc\.rcr, ciuc to ﬁlc government's

" financial straits and decreased demand stemming ﬁom a drop iﬁ oit priées, construction of a'thic.k-plate piané was
halted. Sicartsa IT instead sold slabs while its plant operating rate in 1989 was oﬁly 24.5%. Sicartsa IT was eventuaily

privatized, becoming Ispat Mexicana.

Forecasting inherently contains uncertainty. To construct plants in the steel industry for the domestic
market, it is preferable to seek par'ﬁal rather than full import substitution, partly to protect the industry

from fluctuations in demand. Also, it is preferable to impoﬁ unprofitable low-grade products, the

7
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reasons for which are explored later.
1-2 Scenarios for import substitution in the master plan

The inclusion of a strategy for partial import substitution in the master plan is a realistic approach.
However, several problems are seen in forecasts for supply and demand.

First, the current overproduction of long products is overlooked in both of the base and low cases.
The master plan calls for an increase in production capacity of long products by 550,000 tons during
the period from 2001 to 2006. This would push the total production capacity of VSC and foreign-
affiliated companies to 2,720,000 tons, while long-product demand in 2006 is forecast at 2,090,000

* tons. With the addition of production capacity at SOEs in other industries, private companies and the
home industry, it becomes clear that excessive production will continue. The government and VSC
are requested to review conipetitjon policies for the long-product market, pointed out in Part 1, and to
adjust planned construction of long-product rolling mills accordingly.

For products other than long 'products, the scale of import substitution varies widely. According to

. the base case, Viet Nam will produce 63.0% of cold rolled sheets, 46.0% of billets, 94.3% of hot coils
and all slabs for domestic cons‘ﬁmb:ion in 2015. In the low case, the figures are 33.1% of cold rolled

- sheets, 46.0% 6f billets, 47.2% of hot coils and all slabs in 2010. In the base case, an economic
downturn would force a'se_vefe production adjustment or exports in hot coils, while massive imports

of billets would continue. No risk of ovcfproduction of flat products is seen in the low case.

Establishment of sound management entity
2-1 Sound management feqﬁired .
| Clearly, the construcﬁoﬂ of an integrated steelworks is the costliest project in the master plan. One
of the most important issues in this project is securing funding for construction. Professor Ohno has
addressed this in his scenarios for the low and base cases, which include recommendations on how
much to borrow and when as well as étcps to cushion the industry from external shocks. The author
- covers here only one topic. That is the management entity that is to raise the funds and handle
investments. _

.Although V8C has not cleaﬂy state& the amount of funds it will be abie to raise itself, VSC managers
and some Vietnamese reseaféhers sﬁted that VSC wéuld be unable to build an integrated steelworks
alone. And they called on the government to draw up a national project to realize the construction of
steelworks. _

Generally speaking, itis possible to build steelworks as a national project. However, the author is

~ concerned about the view held by some experts that the project should be implemented for the benefit
of the innétionéi ccononiy éveh whcn it .igriof prdﬁtable as a busiﬁcss._

It would be appfopriate for the government to build infrastructure such as ports, roads and an
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industrial water supply, as far as such infrastructure is prepared not exclusively for steelworks. However,

construction of steelworks is an another challenge.,

To stress this point, the author cites cases in South Korea, Brazil and India. Each nation established SOES in the steet
industry, though their performance vaded widely.*

Brazil's Acominas and India's Vizag, integrated steelworks constructed in the 1970s and 1980s, saw costs skyrocket
due to construction delays and failure to obtain low-interest funding, which made the financial conditions at the SOE
difficult. In Brazil, equipment was up to the world's standard but interest payments and depreciation sent production
costs soaring to levels above those in Japan and West Germany. Table it shows cost breakdown. Brazii and India,

meanwhile, kept steel prices low to nurture their domestic industries. Furthermore, these low-priced steel products

- helped suppdrt other state-owned sectors in India and foreign—afﬁiiated automobile makers in Brazil. However, the

steel enterprises had suffered losses, In Brazil, the ratio of net profit 1o net sales at the state-owned holding company
Siderbras had been in the red every year from 1979 to 1985, and in 1987 the total debt exceeded USD 17 billion. The

gernimenl bore the burden of funding for additional expansion or investment in renewal and replacement. In South

. Korea, meanwhile, the state-owned Pohang Iron and Steel Company (POSCO) maintained price cnmpetitiveness and

profitability though price regulations had executed based on the'anti-rmmpoly policies. And industries using steel

were supported by the supply of low steel price.

POSCO serves as a good model for mtegrated steelworks in Viet Nam. Even with govemment
support for constmctlon such steelworks should putsue sound mdependent management to competc
in market economy. Otherwise, the burden on the people will become greater. Viet Nams commitment
to integration with mtematmnal economy is stronger than that of South Korea and Braznl in the past,

and its various industries must survive in global competition.

2-2 Management entity in the master plan

Who would own and manage integrated steelworks and other new faeilities is.'not clear in the
master plan. VSC assumes that either a SOE or a joint venture between VSC and fnreign capital
would be responsible for management The auther acknowledges the poss:blhty of management fully
by a SOE. However he recommends pammpatlon by foreign cap:tal to realize sound management
This would offer a source of funding as well as dispatches of engineers and managers, which would

help the Vietnamese to learn technology and management lmqw—how. :

¥ D'Costa, op. cit., Chapter 3. Shin Hasegawa, op cit. Hasegawa Burajlm Tekko Gyo no Selsan Kozo (Productlon
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3

Selection of construction sites and hardware

3-1 Principles in selecting sites and technologies

Development of the steel industry and integrated steelworks requires an organized and systematic
introduction of technologies to realize mass production. Mass production does not rely only on plant
capacity but on a smooth flow in massive goods and services, from mining of raw ore to transportation,
procurement to pretreatment, manufacturing, distribution and consumption.

At first the author discusses the selection of hardware and construction sites. The core hardware in
a steel industry is steelworks. But one cannot overlook the importance of geography, where the plants
are located as well as their {ocation relative to the sources of raw materials and consumption areas.

VFirst, the latest proven technologies should be employed at facilities. The use of old technologies
would hurt competitiveness unless there are exceptional advantages in other areas such as raw materials
and labor costs. This point must become evident to VSC managers in reviewing the history of TISCO,

which had closed small basic oxygen furnaces and open-hearth furmaces. On the other, it is undesirable

touse technologies that are under development or those for which no standards have been established

even ihough they are advanced technologies. In the past, transfers of proven technologies to newly
industrialized areas and developing coun_triés have been smooth and successful because of set standards

and improvements achieved in industnialized countries.

One examﬁle is the transfer of technology from Kawésaki Steel Corporation io CST, a Brazilian company that
started operélions in 1983.% Kawasaki Steel transferred se\.fcral provén technologies with which it was familiar suich as
thom.: for blast furnaces, basic oxygen furnaces, blooining and slabbing mills. On the other, unproved technologies are
not transferred usually, For example; CST did not ir;stall continuous caéting machines until the I§905. Baoshan Steelworks
in China, which began operating first blast furnaces in 1985 with technotogies t.ransferred from Nippon Steel Corporation,
did not addpt continuous casting rnéch;mcs in the first phase of construclioﬁ but did in the second phase.’' Continuous
casting technolog.y is now prt:;ven, but was not proven ét the start of these two projects in the 1970s, and caused some

accidents such as breakouts.

Adoption of recently developed technology would require troubleshooting and setting of standards

during the operation phase, in essence turning the new steelworks in Viet Nam into a laboratory for

‘ testing. It would invite a great risk. The best approach is a fast-second approach; that is to quickly

Nihon Tekko Kyokai Shakai Tekko Kogaku Bukai (Division of Social Engineering of Iron and Steei Industry, The Iron
and Steet Institute of Japan), Tekko no Gijutsu to Syakai Dotai (Steel technology and dynamic state of society) 1997
(Japanese). '

' Takashi Sugimoto, Hozan Seitetsusho no Kenkyu (A Note on the Baoshan Steet), Master Thesis, University of Tokyo

(Yapanese).
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adopt recently proven technologies rather than technologies that are obsolete or under development.®

As for concrete recommendations, Viet Nam is urged to employ blast furnaces and basic oxygen
furnaces for large-scale production of totaling 3 million tons per steelworks that center on flat products,
while for production of 1 mitlion ton or less per steelworks, EAF mill is recommended. It should be
emphasized, however, currently EAF-related technologies are undergoing innovation, particularly in
the areas of casting and rolling in hot coil manufacturing, and of new metallic source manufacturing

technology to provide a clean materials for EAF. Some technologies have been established while

others are not.

The technology for hot coil production by BEAF mill is a proven ooe though limited to making of low-grade products.
There are proven technologies in direct reduction processes using natural gas while others uhhzmg coal are being
established, Construction of India's f' rst Romelt plant is in progress. Nucor, first runner of EAF—based flat products,
closed its iron carbide plant in Trinidad due to operation problems and is bulldmg a Hismelt plant. Expenmen_tanon of

- DIOS (Direct Iron Or_c Sme'lting Rédoction Proce;s) was complctcd. at a pilot piant in Jépan but construction of

practical plant has not started.

It might be uscful for the. Vietnamese steel industry to adopt the suitable technologies hmong them
as they become established. ' _

Second the scale and size of cqunpmcnt should meet the requxred minimum for efficient operations,

: 1nd1cated in Fig. 3. As VSC learned from TISCO lmuted—capacnty equ:pment used at one step in the
manufactunng process necessitates small equipment at other steps in the process, limiting the scale of
operations. _ _

Third, primary business operatiohs' must remain integrated. We mean that each step in the whole |
process must flow in an organized fashion from procurement of raw materials to manufacturmg,
distribution, customer purchase and use. The same rule appl:cs to in-house processes at steelworks as
well as those between business processes. For example, steelworks that use imported materials should
be located near a coast. Plants engaged'in iron—making, steel-making and rolling should be located
near one ano'ther, cither as integrated or separate steelworks, while. transportation routes betWeen-a
steelworks and consumption areas should be secured. :

Maintaining a balance in the various processes is also unportant For example, a shortage in one
process in the chain will slow the flow of goods in whole industry, while excess capac:ty wxll cause a

drop in operating rates.

Fourth, infrastructure is needed. Ports with adequate water depth for vessels are 'néc'essary, as are

52

D'Costa, ap. cit. for the fast-second approach However, it should be noted that D'Costa’s was interested i in state of the art
technology and did not pay much attention to proven technology.
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loading and unloading facilitics, roads for transporting goods and stable and affordable supplies of
water and electricity. The location of ports should be considered especially for integrated steelworks.
These infrastructure factors are displayed in Table 12.

3-2 Selection of plant sites and technologies in the master plan

The author evaluated the master plan on the principles mentioned above. The following points are
noteworthy.

First are the plan's limitations. It adopts a strategy of partial import substitution and does not assume
rapid growth in demand. Also, it calls for gradual construction of facilities from the downstream
division. They make it difficult to achieve the minimum efficient scale of equipment and consisteat
business flow.

" Second, in spite of the difficulties mcntioned.above, the plan excels in its planned adoption of
equipment that meets world standards and prbven technologies. Most facilities satisfy the minimum
efficient scale. ASsuming ﬁonnal opefations, most. mills will enjoy profits of latecomers and be able to
offer keep operatihg costs low while 'offering. products with standard quality.

Third are concerns about the second phase of TISCO's cxpansion. As previously mentioned, an

' expansion in equipment for long-products rolling at TISCO could lead to overproduction in the market
for long-producté. Also, the plan envisiosns use of technology of the Romelt process that is not yet

- proven. Moscow Institute of Steel.and Alloy in 1995 constructed a pfototjpe 'plant', and Nippon Steel

“introduced the technology but it does not use it for commc'rcial productibn. Romelt-Sail in India

: repbﬁédly constructed a plant, scheduled to.begin operations in J uly 2001, with an annual capacity of
300,000 tons using the equipment from Nationai Mineral Development.® As it is uncertain that the

: technblogy will be established soon, introduction of Romelt process is too risky. For TISCO, procuring
raw materials and semi-finished products from outside will lead to high transportation costs. TISCO
should not increase its capacity over the extent that it steadily produces metallic sources. If the
government protects TISCO “.fith unreasonable expansion, it will cause bureaucratic controls on growth
of other steelmakers’ market sh_areé and fuel widespread inefficiency.

Founh. production costs of direct reduced irbn (DRI}, in the base case, vary greatly based on prices
of natural gas used as a reducmg agent, though DRI plant is a proven technology. A feasibility study
. by an U.S. company on COI‘ISIII.lCtlon of a Mndrex based DRI plant in the South has revealed that
natural gas should be prlced at USD 1.75 per one million BTU for project viability. However, Petro

‘Viet Nam states a price of USD 3 for one million BTU % According to VSC, if no agreement is

% Shin Tetsugen (New Metallic Sources), NK Techno Service Co., Lid., 1998, p.48, 74 (Japanesc). "NMCD at a Glance,"
http'://www nmdc-india. com /introduction.htm. Tapan Chakravorti, "NMDC to install [ndia's first Romelt plant,” The
ﬁnauc:al Express, July 7,1999.

) http.//www expressmdla cs)mlfeldallyl 1999070 fec /fec07 html.

5 Sargon Times Daily, November 2, 2000.
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reached, the project will be postponed until production begins in a new gas field. Currently, the DRI
plant's feasibility is in doubt.

Fifth, care should be exercised in choosing the location of No.1 hot strip mill (HSM}. It is logical
that it be adjacent to No.1 cold rolling mill (CRM), which is recommended to be built in Phu My
industrial park. According to a feasibility study for No.1 CRM, the Phu My is the best location for
No.1 HSM from the viewpoints of existence of port facilities, transportation of products to consumption

areas and availability of infrastructure. There are great advantages in locating the No.1 CRM and

* No.l HSM near each other, such as minimizing transportation costs of hot coils for cold rolling,

technology exchanges, information exchange, and cost reductions through shared maintenance

employees as well as spare stock and inspection equipment.’® There have been some opinions to

construct No.1 HSM as the initial investment in the integrated steelworks. If No.1 HSM starts operation
between 2005 and 2006 as targeted in the master plan, this location involves a too targe risk. Firstly,
cbnstruction of the integrated steelworks will be a lengthy process and it is feared that the plan will be
forced to change halfway. More specifically, there is a risk that construction of No.1 HSM is delayed.
Another risk is that construction of a blast furnace and basic oxygen furnace will be dela.ycd after
conétruction of No.1 HSM is completed. In the latter case, operations bf No..l' CRM and No.1 HSM

will be done scparatcly and create extreme inefficiencies. Therefore, the author recommend that No. 1

" HSM be built in Phu My and No.2 HSM should be established as a part of the integrated steelworks.

Sixth, there are optxons regardmg hot coil production pmccss pnor to constructwn of thc integrated
steelworks. The master plan calls for the integrated steelworks finally to supply ﬂat product.s ThlS is
an appropriate selection. Meanwhile, VSC sees a need for an early start in manufacturmg of flat
products. For that reason, both the base.and low cases include a plan for hot coil prodqction'prior t§
construction of the integrated steelworks. The base case assumes slab imports while the low case
assumes slab manufacturing by an EAF mill. As stated prcvmusly, these processes are undcrgomg
innovations in the world's steel mdustry, which may offer the Vnemamese industry mcreased options
in 2007, Also, construction time for an EAF mill is short for. Then it is not necessary now to make a
final decision for equipment configuration for a slab procuriﬁg route prior to consiruction of the
integrated steelworks. Instead, we recommend that information for various tcchmlogics be collected
and analyzed, whiie domestic resoufces be studied in details, and make prepamﬁon for speedy adoption
of proven technologies. 7

" The seventh point lS lack of an action plan to overcome fragde mfrastrucmre The extent of difficulties
in constructing an integrated steelworks differs greatly depending on probliems of mfrastructur_e. Also,.
large problems for EAF mills are high electricity costs and a dual price system. A§ covered in Part 1,

foreign-affiliated venture compénies engaged in long product mlliﬁg' cite iligh eler::tricity'costs asa

o]
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4

prohibitive factor in EAF installation.” Electricity costs in Viet Nam are higher than those in other
Southeast Asian countries, according to a survey by the Japanese members of General Commentary
Group. Further, electricity prices are expected to climb, which is giving rise to concerns about the
future of steelmakers. Steelmakers alone cannot resolve infrastructure problems; discussions with the

relevant government agencics and companies concerned are necessary.

Technology transfers and technology formation

4-1 Various steps for technology transfer and technology formation

In this section the author discusses technology from the viewpoint of software. One issue is the
management of technology transfer process. The Vietnamese steel industry must learn technology of
overseas companies, through a contracf for technology introduction or requesting investment of a
foreign company. Another issue is to improve the technological capabilities. The Vietnamese steel

industry need to not only acquiré technologies through transfers but to build up technologies within

© the country. This is generally understood as a five-step process that requires; (1) mastering operation

method; (2) development of skills to maintain introduced plants and equipment; (3) development of
skiﬂs to make repairs and minor improvements, (4) participatioh in design and plénning, and (5) home
manufacturing.” In these steps, completion of construction project for a steelworks, which is hardware,
represents not the end but the elementary step of technology transfers.

The problem caliing for immediate attention in Viet Nam is mastering the skills to operate and

maintenance of introduced equipment. In the steel'industry, the degree of embodiment of relevant

technology in equipment is higher than that of assembling indﬁstry, but lower than that in the other
procéssing indusfries. Though basic operations at an integrated steelworks are automated, production
systems are extremely complicated and many works require human manageﬁlent and operation.
Production is typically made complicated by the following factors:* 1) A large number of orders and
various prbduct_s rﬁaﬁufacturcd scparately; 2) large batch-.type units and machines placed in a series;
3) ordéred lots that are not always eqﬁal in number to manufacturing lots; 4) long lead time for
production; 5) prbdqctioh activities that are easily disrupted at each process; 6) a production system
that includes techndlogies in various fields; and 7.) continuous operations without a break..Whether
machines and units operate according to designed spéciﬁcations is largely'depcndent on operation

methods, production control and technologies of peripheral industries. Integrated steelworks, in short
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Interview at a joint venture company,

Tak&shl Hayashi, Guu.rsu to Syakai: Nihon no Keikeu (Technology and Society: The Experrence of Japan), University of
Tokyo Press, 1986, pp.57-73 (Japanese), Akira Suehnro, Kyacchi Appu Gata Kogyouka Ron (Catch up Model of
Industrialization}, The Umvcrsnty of Nagoya Press, 2000, pp. 234-240 (Japanese). .

Yoshisuke Inoue, Seisankeieikanri to Joho Sisutemu (Mangemém and Control Systems for Production Activities and

Information Systems hf the Japanese Steel Industry), Dobunkan, 1988, pp. 777 (Japanese).
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require integrated management of processes.

4-2 Technology transfers and technology formation suitable for conditions in Viet Nam

Based on the foregoing circumstances, the author discusses transfer and formation of technology
meeting with conditions in Viet Nam.

First, the author discusses the method of introducing technology. More specifically, a method to
procure equipment and the scope of technology transfers.

A study of past cases shows that recipient countries tend to acquire equipment from different
companies in different countries with the purpose of reducing costs and making loans available from
various sources. It is the so-called "'Olympic. method.” However, this method often makes it difficult

to achieve integrated management at steelworks and invites operation troubles.

One example is Mexico's Sicartsa [l; which acquired its equipment through thé "Olympic method.” However, since

- various contractors who had installed their oWn particular programs for computerized control had supplied the equipment,

formulation of control program for the entire steelworks was very difficult.” South Korea also followed the Olympic

contract method in constructing its Pohang Steelworks from 1970 to 1981. However, the different facilities were not

* plagued by differing technologies as the work was contracted mainly with Japanese equipment manufacturers experienced

in steelworks construction in Japan.®

To lower costs for equipment and foster domestic technology, there are some cases in which the
scope of contract is limited to facilitics and start-up preparations. However, for developing countries
planning an integrated steelworks, it is preferable that contracts cover the entire transfer process from

basic planning to stable operations.

When Kawasaki Steel transferred its technology to CST, it also provided management techniques such as production
planning and control, quality control, and .provided assislancé for equipmeni maintenance, sales and purchase.® In the
case of Pohang Steelworks, the parties signed cbntracts for plant sale in .the early stage' Actually, a cénstmction director
was dlspalched to the site for supervision and to provide assurances of perfnmlaucc The work tnok on the nature of

turnkey syslem Training in facility operauons was also formally provided in the contract for the 4th stage of construction.?

9
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Acquiring proven technologies including management techniques will raise a new steelwork’s
operating rate. We cannot overemphasize the importance of learning standard technologies.

Given that as the starting point, it is then necessary to develop operation methods that suit Viet
Nam's characteristics and conditions. Partial improvements in equipment and facilities are also required.
For example, unlike Japanese mills, the rolling plant at Vina Kyoei has a well-hole structure to suit the
country's climate. Equipment and operations should also be modified in line with Viet Nam's fow
wage levels and simpler product variety compared with industrialized countries. When domestic raw
materials are used for integrated steelworks, it will require still further modifications.

The Vietnamese steel industry is encouraged to earnestly learn standard technologies while also
pursuing technologies and developments suited to its specific needs and characteristics. To this end,
discussion based on specific technological and social conditions is required but not according to
bureaucratic intervention such as uniformed rate for local contents.

Second, efforts should be focused on developing human resources. Vietnamese managers, engineers
and workers are encouraged to commit process of introducing technology and receive training in a
country that provides technology. Some Japanese-affiliated companies in developing countries invite
groﬁp leaders, foremen and engineers to Japanr to give them training for a few weeks to up to more
than a year. It is important that these skills be learncd and brought back to Viet Nam. Proper treatment
of trainees is .important to cnéourage their commitment to their companies, using such technology,
preventing them from quitting the company. On the other, to promote employees to upper-level jobs
whf:re they cannot utilize their skills is not recommended. Employee training programs and proper
compensation are issues worth deeper study.

Third, it is important to note that a steelworks is supported not only by steel technologies but also
by péripheral technologies. For example, the sorﬁe 3,000 researchers at Nippon Steel Corporation
have variou_s specialtics: mechanics (35%), electric engineering (15%), construction (10%), metallurgy

(22%), chemistry (12%), physics (5%), and other (1%). In addition, system engineers are working at
the affiliated c:orﬁ;;.anies.‘"3 Technologies in those ficlds must be nurtured within the steel industry and
. also in the pcriphcfal industries. From an éngle of business function, peripheral technologies include
maintenance, machine desigh and manufacture, product development, metallurgy engineering and
_environmental co.ntrol. For immediate purpose, technology for maintenance should be secured.
.Tec_hnology-recipient countries often experience a drop in operating rates due to shortages in spare

parts or inadequate equipment maintenance and repairs.

o According to a survey by the Japan Plant Association in 1984, about half the'plants expotted from Japan posted

" operating rate of 60% or lesé, 10 t0 20 years after delivery, due mainly to shonages' of spare parts, and also by poor

& According to the cold roliiag F/S team.
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operations and unstable electricity supplies.” One engineer who participated in a cement plant transfer cited poor
warchouse management as a reason for the spare parts shortage. Other problems mentioned were failures in the operations,

maintenance, order and budget departments to work more closely and a shortage of foreign currency to purchase parts.

Currently in Viet Nam, TISCO and SSC have engineering departments, but their technological
level cannot support modern steelworks. The scale and system of domestically manufactured Cevimr:tal's

. rolling mills and Da Nerng Steel's EAFs are below world standards. According to an executive of Vina
Kyoei , most of the spare parts for rolling mills are secured from overseas since they cannot be procured
in Viet Nam. In the medium- and long-term view, efforts are needed to dcveiop and improve peripheral
industries and upgrade the engineering industry, while in thr‘: short-term view trying to secure spare

parts and services from overseas.

5. Procurement of raw materials and semi-finished products
- As the master plan sﬁows, ilrdividual plants will require various raw materials and semi-finished
products dejiending on their production processes. For example, integrated steelworks use iron ore and
coal, EAF mills utilize scrap and hot strip mills require slabs.
A retrospectwe view of the steel industry reveals that a domestic supply of raw materials is considered
less critical after World War il than before that & As is reflccted in the growth of Japan s steel mdustry,
.the locauon of the source has become comparauvely ummportant obtammg the highest quality raw
material at low pnces has been essentlal
Aside from market fluctuations, there are no parucular constraints in 1mportmg iron ore and ceal from
foreign countries to secure a supply Wlth regard to contracts with rmnmg companies, lessons can be
learned from Japan and South Korea's experiences. As to the supply of iron ore, the major question
concerns the use of ore from the Thach Khe mine. At present, alt we know about the mine is that its ore
“contains a high percentage of zinc content and its estimated reserves exceed 500 rnill.ion'tons. Itis
known that a high zinc content causes various operational problems if ore is loaded into a blast furnace
ina lurnp state. Howcvcr the author cannot comment in detail since thorough mvestlgatmns have not yet
been carried out. A feasibility study is required before a decision can be made on the use of Thach Khe
“ore. For now, it is not advised to detérmine the locatron or dcsrgn facilities for steelworks on lhe assumption
Thach Khe's ore will be a main ravrr material,

Scrap prices fluctuate in the market between USD 100 and USD 200 pér ton. Supplies can be hard to

% Jiro Takabayashi, Semento Puranto Ni Yoru Gijutsu Iien Jouno Mondaiten Ni Tsuiteno Kr)szrtsu (Cases of the Low
Wroking Rate of Exportcd Plants: The Case of Cement Plants), Ajia Keizai (Asum Ecanomy), Instltute of Developing
Econcemies, October and November 1989 (Japancse)

s Etsuro Abe and Yoshmka Suzuki eds Changmg Parterns of Imemanonal Rrvalry Some Lcssons from rhe Sree[ lndustry,
University of Tokyo Press, 1991, :
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come by in a boom situation. South Korea is beefing up its self-sufficiency rate in iron scraps and is
expected to be completely self-sufficient by around 2010, This will in turn reduce the amount of Korean
imports, which totaled 5.57 mitlion tons in 1998.% This reduction will be favorable to Viet Nam when it
imports scrap. Meanwhile, EAF steelmakers are enjoying a global growth, and demand for scrap is
certain to increase in the long term. To secure a stable supply of metallic sources for EAFs, these steel
makers should also consider iron production with direct reduction. However, a thorough feasibility
study is necessary.

Slab prices fluctuate in the market between USD 140 and USD 270 per ton. Securing a supply also
becomes difficult in a boom situation. It will be suitable to import low-grade slabs from the former
Soviet Union countries or China and high-grade slabs from developed countries or Brazil. Moves by
Brazil's CST, which produced 4.393 million tons of slabs in 1999, should be watched. CST plans te
begin operations of a hot strip mill with a capacity of 3.2 million tons a year in 2002.%” With this mill,
. C8Tisexpected to consume much of its own slab output to manufacture hot coils internally. Meanwhile,
Japanese integrated steelmakers have recently been bobsting exports of slabs to increase the operating
rate of their Blast and basic oxygen furnaces. It is possibie that some of Japénesc makers are willing to

sign a long-term contract with Vietnamese enterprises.

6.  Product and sales policies
. Price competition in the global stécl industry is turning fierce for two reasons: 1) Steelmakers in the
former Soviet Union countries are expoﬂing' massive products at below cost: 2) Oligopoly in developed
'coun'tries_ is weakening due to the growth at EAF steelmakers and globalization of bﬁsiness. Such price
compeﬁtioh can negatively affect profits that would otherwisc be obtained in the market of certain types
of steel producfs.

The Vietnamese steel industry must take this situation into account when seeking to expand production.
One measure is to enact trade laws, an issue tﬁat is not discussed here. Instead, the author discusses
product and sales pelicies. ‘

F1rst product mix should be discussed. Figure 9 shows the relationship between grades of steel and
producnon processes. New steelworks should concentrate on the production of hlgh—grade items as far
as there is domest_lc demand. Table 13 shows the relationship between grades, domestic demand and
feasibility of domesﬁc production. High-grade steel products yield high proﬁts at the normal operating
rate; However, demand for high-grade steel is 'lov# in Viet Nam. The opposite is true for low-grade steel
'}.)roducts. Itis neéessary to seiect an app;opﬁate product mix based on these relationships.

Afier conducting market rcscafch, JICA's F/S team made recommendations on cold rolled flat products

% Tekko Shimbun (Japan Metal Daily), October 26, 2000.
¢ http://www.tubarao. com.br/cst_ingles/index_ingles. html.
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with a view to large demand and higher profits. Cold rolling mills scheduled to start operations in 2003
will be able to profit from manufacturing cold rolled flat products for the manufacturers of galvanized
sheet, furniture for export, and switchboard.®®

Companies are urged to be cautious about producing low-grade steel such as general-purpose cold
rolled flat products, where cutthroat competition is now under way. Although such production is
technologically easy in Viet Nam, profits are unlikely. The author recommends, therefore, that dorhestic
demand of these products be satisfied through imports rather than domestic production, a move that will
free the government from adopting a protective stance against the flow of low-priced imports. This is
better for the Viet Nam's economy.

With the exception of cold rolled flat products, market research for other areas is insufficient. In depth
research will be needed for each phasé in construction projects to pursue the expansion of production
volume and high added value.

Second, sales and service strategies should be discussed. In pursuing a strategy of import substitution,

the Vietnamese steel industry needs to be managed with a global perspective to prevent a flood of

- imports. The country’s steel industry has not expeﬁenced customer service and demand for high-quality

products. Howcvcr,.to meet diversified customer needs and offer the high quality rei]uired in products

such as cold rolled flat products, the appropriate production method and meticulous manufacturing

~ procedures must be employed. Preventative measures to avoid problems and appropriate probiem-solving

steps should be drawn up, Mills in a downstream process are good places to learn solutions to problems
from the viewpoint of end ﬁ_sers. It shouid_be particularly remembered that many of the customers
purchasin'g high added value products are expe_ctcd. to be foreign-at’ﬁliated companies. .They may 'éxpect
the quality, delivery and service that are standard in newly industrialized or advanced COuntI'ieS. To
provide less than that may encourage them to look for sources outside of Viet Nam. The Vietnamese
steel industry should learn from foreign customers' experience in world' standard quality, delivery and
services. Customers will be good teachers. | ' '

In the shift to the manufacture of higher-quality products, the integrated control of all processes becomes all
the more necessary. For example, a customer request for high-quality products shouid be qﬁickly conveyed
to the steelworks, which should maintain highly stable operation. All processes are linked, and it is

impossible to produce high-quality products without smdbth operations at cach step of the process.

The importance of a step-by-step approach
7-1 General considerations '
A gradual approach in nurturing a steel industry in a developing country is often realistic due to

limited access to funds. This is especially true for Viet Nam, which is facing a more severe international

# CRM F/S Report.
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financing environment than either Japan or South Korea during their construction of integrated
steelworks.

The gradual approach also has merits by enabling a smooth learning of know-how and technology.
Much can be learned about customer needs, problem-solving and service by managing a mill in the
downstream process in particular. It is important to establish an organized system that allows the

* Vietnamese industry to learn at each step and then to take that knowledge to the next step.

The risks in the gradual approach in construction of a steelworks are related to risks involved in
long lead time for'complction of all projects. Construction plans may be changed due to difficulties in
raising funds or changes in the political situations, production technologies or market structure. Two
measures can help lessen such risks. One is to implement construction of individual projects promptly,
which makes them less vulnerable to the effect of changes. The longer the construction period, the
t'nore. changes occur halfway of constructing each facilities. The other measure is to allow certain
ﬂéxibility in projects while maintaining their integration. Namely, develop a system in which changes

~in plans do .not adversely affect competitiveness.
7-2 Eﬁéc:ive utilization of the two-track approach
Ultimate objécl:ive of the master plan is to achieve a stable supply of flat products through construction
" of an integrated steelﬁmrks. Toward that end, the base and low cases offer two-track approaches. It
calls for initial construction' of a rolling mill for flat products, independently, followed by construction
ofan mtcgraled steelworks

From a financial viewpoint, the low case is more realistic than the base case. Ohno paper shows it
in detail. The low case is also preferable as it provides sufficient time to learn know-how and skills.
* To reduce the risks inherent in a long-term projecf, two suggestions are offered. One is to build
No.1 HSM in Phu My. Stable operations can .be secufed at Phu My rolling mills, even when the plan
for constn_.lcting integrated steelworks is chang'ed. The second suggestion is to maintain a flexible
stance regarding slab procufement prior to construction of intcgrafcd steelworks to take advantégc of
on-going technologlcal innovation. _

For effective accumulation and leammg of experiences, there are some suggestions. First, V5C can
learn management know-how of foreign companies based on the information from managers that has

been dispatched to joint ventures from VSC. Such actions can be taken immediately.

There is an example in non-steel industries with such moves # Japanese automoblte producers successfully raised

' the conn)etmvcness centering on their conq)act cars in the 1970s and 19805 based on production control, parts procurement

Poul Ingrassia and Idséph B. White, Comeback: The Fall and Rise of the American Automobile Industry, Touchstone
" Books, 1995, Koichi Shimokawa, Nichibei Jidousha Sangyo Koubou no Yukue (The Battle between the American and
Japanese Automobile Indusiries), Jiji Press, 1997 (Japanese). '
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system and workers’ organization. Some western automobile producers sought to overcome their weakness through
technical tie-ups and joint ventures with Japanese automakers to learn Japanese production system.

General Motors (GM), the world's biggest carmaker, and Japan's Toyota jointly established the NUMMI in 1984,
However, in the beginning GM did not regard NUMMI's production system. GM teamn members that were sent to
NUMMI thought GM should introduce that system, But their voice was (00 weak 10 make GM's executives turn toward
them. Those who learned at NUMMI were scattered to different divisions and had no power to reform production
system. Rather, reform of the GM system in the 1970s and 1980s centered on advanced technology and increased use

of robots. In the end, neither productivity nor product quality improved. In the 1990s, GM finally introduced NUMM]I

production system to other plants,

Second, the planned project to construct No.1 CRM should be used as a measuring tool in ascertaining
the difficulty of future projects. While technology, location and product variety are being determined
for No.i CRM., financing method and planned profitability are still to be determined.” When the
construction plan for No.1 I-_lSM starts, ﬁnahc'mg and profitability will be great oroblems as well. The
Japanese members of General Commentary Group holds the view tﬁat construction of the No.l HSM
should start after it is confirmed that No.1 CRM can secure a stable cash ﬂowﬂ.' The.Vietnamese
govcmmont and VSC are urgcd to consider this view. It.is nccossary to apply the lessons in No.1 CRM
project to the construction of No.1 HSM and other facilities. Without the success of No.1 CRM, later
construction of other facilities will not see a success. ' _

Third, a system should be unplemented to promote the technology diffusion i in Viet Nam. Sharmg
know-how and technologies acquired by a plant or md_wnd_uals across thc_natlon will boost the level of
technoiogy in the whole steel industry. However, some diﬁicultiés are expected v?hen_ cxperiences in

other developing countries are studied.

As an cxample, it has been found that engineers and technicians in Thailand who acquire kniow-how and knowledge

in domestic training programs or abroad keep it to themselves rather than sharing it. Company B, a Japanese-affiliated

" automobile parts manufacturer had sent managerial candidates in Thaifand to Japan for lr.aliniog each year for 10 years.

The company discontinued the practice after too many of the candidates Quit after returning home. It is suspected that
these candidates used their acquifed know-how to advance their own careers'ralhef than raise 'oroduclivity at the

production site or the company.™

7l
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Suchiro, op. cit. p.242. ‘



Situation can be more complicated if multiple companies may manage the newly built plants provided
in the master plan. In such a case, cross-company technology exchange is necessary.‘

As noted previously, empioyees who received training should be encouraged to commit the expected
work. In addition, there should be some system to make them responsible for information sharing. For
technology exchanges between companies, VSC or non-profit academic societies may need to take
the initiative. Crca.ting a link between the forums for technology diffusion and scientific research also
could be beneficial. For example, membcf companies of the Iron and Steel Institute of Yapan are
improving the industry's lcvol of tech nology while maintaining corporate conﬁdcntiaiity. Their research
covers a range from basic areas in metallurgy to production control and social development. This

cxampie 'provi'dod may be instructive and useful for the Vietnamese steel industry.
[II.. Conclusion of Part 2

Construction of a flat product mill ar_ld'integrated steelworks \_vill' greatly change the prospects for the
Vietnamese steel.industty, The task facing the industry is not limited to construction of piants and equipment.
Rather, it isto oreate a new bosiness séctor. Both the Vietnamese government and steel enterprises arer
cncouraged to pursue improvements in tcchnologlcal managenal and policymaking capabilities while engaged
in projects. Toward that goal, thlS report has offered various bas:c suggesnons

Among capltal-mtenswc mduslncs and manufactunng industries in Vlet Nam the'plan for the steel industry
. is the most comprehenswe and orgamzcd Therefore, the mdustry 5 problems and potentials brought to hght
by the Jomt Vlet Nam Japan Research may become uscful matenal for other industries as well. Industrial
devolopment strategies should not _be based on abstract proposntlons but rather detailed studies of the real
situation. Concerned organizations and enterprises in Viet Nam are expected to conduct studies of many

other industries and to draw up strategies based on their findings.
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Table 1. The steel consumption and crude steel production in East Asia

{Unit: million ton)

Apparent steel consumption Crude steel production

96 97 98 99 96 - 97 o8 99
China | 9731 1035] 1139] 1250} 1012] 1089 [ 1146 1233
Japan 80.6 82.1 70.3 68.3 98.8 ] 104.5 93.5 94.2
Korea 37.6 38.1 24.9 321 389 426 39.9 41.0
Taiwan . 18.0 210 20.2 20.3 12.4 13.0 16.9 154
Indonesia 6.3 6.8 2.8 35 - 4.1 3.8 2.7 28
Malaysia - 79 8.1 36 n.a, 3.2 3.0 191 20
Thailand 8.8 7.6 4.1 n.a. 2.1 2.1 1.8 1.9
ASEAN | Philippines 2.8 421 - 30 3.0 0.9 1.0 0.9 09
- * | Singapore 3.8 4.0 33 291 05]. 04 0.5 0.5
Viet Nam 1.6 1.7 191 .23 0.3 03 0.3 0.3
312 31.8 19.5 n.a. 112 10.6 8.1 8.5
Total East Asia 2647 | 2765 24881  na. | 2625| 2826 2730 2824
Total World 658.7] 6982 | 6933 98.8 | 7500 ] 79881 7759 7%4.2

Source: Edited by Japan Iron and Steel Federation, from data of South East Asia Tron and Steel Institute

Table 2. Steel production, cbnsumptiohr and import situation from 1992 to 2000 Febi'uary 8, 2001
. ) A oL . . - Unit: l,O(I)l.
1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001

o {est.) |(expect.)
Steel consumption 560 | - 863 854 | 1,180} 1,638 | 1,822 2,128 | 2379 | 2850 3,170

Domestic production | 2201 280| 360| 490| 865| 977 1,150 1,300] 1,588 | 1,770

AVsof VSC T TT0 TTO N0 Tes T st AR | see | 678 [ TBia [T 837)
Others 30| 50| 90| 527 501 S0 o0 Uis0 250 393
Tmport 343] 686 600| 866| 947] 807| 917] L146| 1,420 | 1,400
at beginning 0 3| 106 0| 176| 350| 312 251| 38| ass
atending 3] w6l o] 176] 350f 312 2st] sl ass| ass

Source: VSC (from Mr. Tanaka, JICA Expent).
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Table 3. Imports of finished steel products

(Unit: 1.000 tons)
Year 1998 1999
Total 846 1,144
Flat Products 685 966
Plate 234 292
Sheets and strip 342 564
Hot rolied sheets and strip 166 273
Cold rolled sheets and strip 176 291
Surface treatment sheets 100 103
Tin plate 25 26
Galvanized sheets 27 16
Colored galvanized sheets 43 62
Electrical sheets 9 7
Non flat products 162 178
Stainiess steel - 22 42
- Steel products for construction il 13
Sections and shapes 53 - 47
Structural steel 22 26
Spring steel 0 0
Wire rod 11 14
Other products T 43 36

Source: General Customs Office, VSC.
Quoted from CRM F/S Report, 1M-2-2.

Table 4. Billet demand and productionfimport

Unit: 1,000t

. 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2900 | 2001
_ [ . : : g . : . (est.} l(expect.)
A Steel production 730 | 280 360 | 490| 826 076 L150] 1300 1,550 1,770
B Billet demand® T265| 333] 424| 576| 918 | 1,073 | 1,265 | 1,430 | 1,712 | 1956
C Billet {domestic ' ) '
brodiction | @l con!| ey | G| ¢4 06| 307] 306| 396
D ?I;ljg‘) (outside) 46| 63| 123| 305| 07| 759| 959 1,123 | 1406 | 1,560

() : from IISI statistics
*: estimated A/B (yield of rolling) = 83% ~ 90.5%
Source: ¥SC (from Mr. Tanaka, JICA Expert).
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Table 5. Main steel companies of Vietnam Steel Corporation and the related JVs

Name of Production amount {1000t/year) Production
: : -
company Form 1995 | 1996 | 1997 | 1998 | 1999 | 2000 Steel plants (lcgg;‘;';{,) Products
Vietnam
. Head total rolling |, .
Steel | Guarters 3622 | 4636 | 4427 | 4643 | d6da | 5242 |TDCO,8SC, capacity | Vie rod, Bar
Corporation Danang and JVs Angle/section
VSC total (1,590
(VSC)
‘Thai Nguyen . .
. Luu Xa, Gia Sang .
fronand Steel |y o pember | 147.5 | 1782] 1779 | 1633 ] 1452 1663 {(BR EAR.CC, - |20 Wire rod, Bar
Corporation Rolling) Anglefsection
(TISCO} g
f.??;‘ff‘ - o | Bientoa, Thu Duc, Wire rod, Bar
|vsCMember| 2079 | 2789 | 2566 | 2849 | 2920 | 321.8 | NhaBe, Tan Thuan {460 )
Corporation (FAF ©C, Rolling) Angle/section
(S5C) ' » g
Danang Steel | oo nromber] 68| 65| 83| 139| 204| 255 |Dnane BAFR 40 Wie rod
Corporation : Rolling)
Cevimetal VSC Member 2.1 70 10.4 - - . Bar
Vinakyoei (V]:;i;' 130 1301 | 1975 | 2357 | 2290 | 257.1 |PhuMy Roliing)  |240 Wire rod, Bar
VSC-Posca (VSCIV N .
Steeh (Kowea) 130 | 856| 1478 | 1516 | 1980 | 2234 |Hai Phong (Rolling) | 200 Wire rod, Bar
Natsteel Vina | VSCJVY ' Thai Nguyen - .
. Spporey | D] 621|693 72s| s3] ssa | B o Wire rod, Bar
Vinausteel xfﬁ ;;ia) 89| 751 699| 802| 1143 1585 |Hai _P_ibng__(aomng) 180 Wire rod, Bar
SSCIV , .
Tay DoSteel | - -1 20| 3771 650 769 |CanThe (Rolling) |120 Wire rod, Bar
TV total (hot
rolled 683 | 3536 | 4845 | 577.6 | 688.6 | 8141
product) . B )
Vinspipe ?’Sﬁ;‘;’ 126 | 176 193] 207| 114| 141 |Hai Phong piping 30 | Welded pipe
Vingal (Xf-sf; v 45| 71| 84 |Dongmai piping 40 | Welded pipe
§SCIvV . HCM City . | Gatvanized
POSVINA  fop ALL| 2| 20| 100] 20| 1905 |G tipe B0 e
B SSC IV B L 3 -
$SSC (Japan, - A 70| 17| 87| 423 |PhuongNam 4. 5o {Ualvanized
. (Galvanizing Line)} sheset
Malaysia)

* JV share of TISCO transferred to VSC since 1999

Table 6. Improvement of coke rate at the rhini-blast furnace in Shanxi Provihce, China
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- ()
Company A A B B
Internal volume 28m’ 47m’ Mm® 125m’
1994 1.65 1.60 - 1.50 1.20
1995 1.65 1.60 1.50 1.20
1996 1.30 1.30 1.20 1.00
1997 1.30 0.90 1.50 0.90
1998 1.20 1.00 1.10 0.90
1999 1.10 1.15 - 080 0.80
2000 0.95 0.85 0.80 0.74

Source: Society on the Environment of China, Tohoku University.




Table 7.

investment plan for the Vietnamese steel industry: base case (2000-2015)

Project Products g%&% Start year Yif‘a;u‘?{ :;:;::;n

: . - Billet 500 2003 2003

1. Modify existing plants Long product 700 3003 3603

Biltet 300 2005 2006

2. TISCOr(second stage) Long product 250 2006 5006

3. Phu my steel plant Billet 300 2004 2005

Long product 300 2005 2006

4, Cold rolling mil} (CRM) : Cold rolled coil 450 2003 2007

5. Billet center in north Billet 500 2005 2005

6. Special steel plant Special steel 100 2008 2012

7. DRI plant Direct reduction iron 1200 2006 2008

8. Hot strip mill Hot rolled coil 1000 2005 2007

9. Thach Khe mine Iron ore 10000 2012 2015
10. Integrated steel works

HSM Hot roelled coil 3000 2009 2010

CRM Cold rolied coil 1000 2010 2015

BF, BOF, Slab cc Slab 4500 2012 2015

Source: Edited by Authors from the material of V§C.

Table 8. investment plan for the Vietnamese steel industry: low case (2000-2010)
9 _ Capacity : Year of operation
Piject : Products (1000t/y) Start year in full capacity

. L Billet 500 2003 2003

1. Modify existing plants Long product 700 5003 5003

e Billet - 300 2005 2006

2. TISCO (2nd stage) Long product 250 3006 2006

e Billet - 500 . 2004 2005

3. Phu My steel plant Long product 300 2005 006

4. Cold rolling mill . Colled rolled coil 450 2003 2007
5. Hot strip mill Based on EAF

Lst step (slab imported} Haot rolled coil 1000 2006 2007

2nd step (slab produced) Slab - ' 1100 2009 2010

6. Preparation for ISW none till 2010 '

Source: Author edited from the material of VSC.
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Table 9. Steel balance projection (based on VSC plan. base case)
(Unit: 1,000 1ons)

A0 2000 2007 2003 2004 - 2005 2006 2007 2008 2009 . 20I0- 201 2012 2013 2014 X013

4247 4627 5043 5500 6L

Final domestic consumption © 2500 2729 2982 3259 3564 iU 6531 7112 7746 8440 - 9198
Long product - 1500 161G 1729 1856 1993 i 2200 2450 2621 2804 [ 3209 3432 3670 3925 . 4198
Flat product 1000 LI 1252 1402 1571 1957 2177 2422 2696 P 3323 3680 4076 4514 5000

Hot rolled product .- 625 689 760 839 1122 1233 1356 1491 ™ 1812 2002 2212 2444 2700
R36 944 1066 1204 3, 1511 1678 1864 2071 - 2300

Cold rolled product L3S 430 402 564

Domestic predduction {plan) 75 296 - s :
1 161 373 - 3600

Long product 1400 1494 1595 1703 1817 =& io2407 2454. 2502
Cold rolied product e 200 ;400 450 450 1050 1050 1050 1050 1450
Hot rolled product gt 800 1000 1000 2500 2500 2500 2500 . 4000
Billet . 295 295 295 500 1800 1800 1800 1300 1800 1800 1800 1800
Scrap und other metallic sources for EAF 343 343 343 416 1550 1750 1950 1950 1950 1950 1950 . 1950
Crude steel/slab (incl. NISW) KR 2000 2000 2000 4500
Inpwt to domestic production S ’
Billet 1540 1624 1734 1851 2667 2719 3016 3219 3435 3666 . 3913
Yield 0920 0920 09520 0920 0920 0920 0920 0920 0920 0920 0920
Hot rolled product _ : 213 479 479 1117 1117 117 {17 1543
.- Yield, o o AT A e = 0940 0940 0540  (.940 0,940 (940 0940 (0940 0940 0940 0940 . 0940
Scrap and other metallic sources - 343 343 343 581 20493 2093 2093 2093 2043 2093 093 - 2083
Yield -0.860 0860 0360 0.860 0.860 (.860 0860 G860 0860 0860 0860 - 0.8&0
Crude steel/slab I 851 10564 1064 2660 2660 2660 2660 . 4255
Yield 0,940 0940 0.940 (940 0940 0940 0940 . (G940
Gross domestic use T
Long product 1729 1856 2290 2450 262] 3200 3432 3670 3925 . 4198
Cold rolled product 492 564 836 944 1066 1511 1678 1864 2071 - 2300
Hot rolled product L] 1G51 C 1547 1712 1835 2929 3119 3309 3561 4243
Billet 1734 1851 :- 2616 2667 2719 3016 3219 3435 3666 ¢ 3913
Scrap and other metallic sources 343 581 2003 2093 2093 2093 2093 2003 2003 . 2093
Crude steel/slab 0 0 851 1064 1064 2660 2660 2660 2660 . 4255
Imports :
Long product 134 154 -117 -4 118 434 470 509 552 598
Cold rolled product 492 364 436 494 6l6 461 628 814 1621 . 850
Hot rolled product 760 1051 747 712 835 429 619 8249 1061 243
Billet 1439 1351 816 867 9i% 1216 1419 1635 1866 -~ 2113
Scrap and other metallic sources ¢ . 165 543 343 143 143 143 143 143 143
Crude steel/slab 0 0 851 1064 1064 :. 2660 660 660 660 245
Import ratio (%) B :
Long product 77 83 -5.1 0.2 4.5 9.0 : 13.5 13.7 139 14.1 14.2
Cold rolled product 1006. 645 52.1 523 578 62.6 305 374 43.7 49.3 © 370
Hot rolled product 1000 1000 4813 41.6 458 -1.5 14.6 19.8 24.9 208 . 587
Billet 830 73.0 31.2 325 338 351 40.3 44,1 47.6 509 - 540
Scrap and other metallic sources 0.0 284 259 164 6.8 6.8 6.8 6.8 6.8 68 ... 68
Crude steel/slab 1000 1000 1000 1000 100.0 24.8 248 248 .87
GDP growth (%) 75 75 6.5 6.5 6.5 6.5 6.5 6.5 65 65 .65
Industrial production growth (%) 8-9 8-¢ 9.0 9.0 9.0 9.0 : 9.0 90 9.0 90 .80
Steel consumption (%) 9.2 9.3 89 8.9 9.0 9.0 8.9 39 8.9 9.0 9.0

Source: Composed by Nobuyoshi Tanaka, Kenichi Ohno and the Author.
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Table 10. Steel balance projection (based on VSC plan. low case)

(Unit: 1,000 1wons)

3000 2001 2002 2003 2004 2005 . 2006 2007 2008 2001 2012 2013 2014 2015
Final domestic consumption - 25000 2729 2982 3259 4627 5043 6531 7117 7746 8440 | 9188
Long product 18007 16160 1729 1856 2450 2621 3209 3432 3670 3925 4198
Flat product 1000 1H9 1252 1402 2077 2422 3323 3680 4076 4514 ¢ 5000
Hot rolled product G625 689 760 839 1233 1356 1812 2002 2202 2444 2700
Cold rolled preduct 315 430 492 564 944 1066 1511 1678 1864 2071 2300
Domestic production (plan} LR
Long product 400~ 1494 1595 1703 2454 2502
Cold roiled product : 200 450 450
Hot rolled product 1000 1000
Billet : 205 295 500 1300 1300
Scrap and other metallic sources for EAF 343 343 416 B! 750 750
Crude steel/slab (incl. NISW) Lol
Input to domestic production = s
Billet 51540 1624 1734 1851 : 2667 2719
Yield 08200 0520 0920 0920 0920 09200 0920 0820 0920 -
Hot rofled product I 213 - 426 479 479
Yield S 09400 0540 0930 0940 0940 0940 0940
Scrap and other metallic sources e 343 343 343 581 1512 1512 1512
Yield < 0.860° 0.860 0860 0.860 0860 0.860 0.860
Crude steel/slab TR 851 1064 1064
Yield 0940 0940 0940
Gross domestic use L
Long product ©°15007 1610 1729 1856 2290 2450 2621
Cold rolled product 315 430 492 564 836 944 1066
Hot rolied product iB25: 689 760 1051 1547 1712 1835
Biller o540 - 1624 1734 1851 2616 2667 2719
Scrap and other metallic sources 343 343 343 581 1512 1512 1512
Crude steel/slab = 1064 1064
Imports
Long product -4 119
Cold rolled product 494 616
Hot rolled product 712 835
Billet 1367 1414
Scrap and other metallic sources 762 762
Crude steel/slab 1064 1064
Import ratio (%)
Long product 3.2 4.5
Cold rolled product 523 578
Hot rolled product 41.6 455
Billet 513 522
Scrap and other metallic sources 50.4 504
Crude steel/slab 1000 1000
GDP growth (%) 63 6.5 65 6.5 6.5 65 .. 65
Industrial production growth (%) 9.0 9.0 9.0 90 90 9.0 90
Steel consumption (%) 89 9.0 8¢ 8.9 89 90 . 940

Sousce: Composed by Nobuyoshi Tanaka, Kenichi Ohno and the Author.




Table 11.

Cost structure in the steel industry (a), Brazil and selected industrialized countries, June 1985

(LSD per ton)
Total Labour Ferro alloy - . Financial

Country cast costs Coal fron Enectgy and fluxes Depreciation | Miscellancous ] Subtotal expenses
Brazil (b} 431 76 67 17 13 17 44 37 271 160
West 19 8i 7 50 M 21 18 50 327 12
Germany
Japan 370 68 o0 52 43 22 i 66 342 28
United s07 | 13 59 8 76 n % 83 492 i5
States

(a)
(1]

Source:

Ax 90 per cent capacity wtilization.
SIDEBRAS.

das Sidc-ru‘rgicas Privadas), Encontro do Presidente Jose' Sarney com Siderurgia, Brasilia, 1986.

" Table 12. Condition for new integrated steelworks

Capacity of NISW _

, . 3 million t/y 6 million t/y

Land area 300-350ha 550-650ha
Wharf area . ]

Extension - 1000-1200m . - 2500-3000m

Depth for raw material - 17-18m - 17-18m

Ship for raw material 150,000-250,000¢ 150,000-250,000¢ -
Electric power 150MW - ~ 300MW
Electric consumption 450kWh/t 450kWh/t
Water supply - 120,000m*/day - 240,000m’/day
Water consumption 14m’t 4m'/t

Source: Nippon Steel Corporation, from Mr. Tanaka.

Bemthard Fisher, Peter Nunnenkamp et al,, Capital—Intensive indusiries in Newly Industrializing Countries, Mohr, 1988, p203. ASP (Associc,a~0

Tabie 13, Schematlc representataon about the feasnblhty of production of various products :

in Viet Nam
Volume of Profitability Estirna.tcd . _ _
Grade of Example domestic at stanc!mfd_ operating Esllﬂ‘lﬁted profit in Feasibility
products o consumption operating . rate in iet Nam T
- : rate Viet Nam -
Hot- dip Zn-Fe alloy
. coated sheet for )
Very high grade automobile very small very high . verylow  no profit X
- low or high (It dépends 2005 X

Cold rolled coil for 2005 small Tow— on the actual operaung 2010 or

High grade electrical equipment 2020 larger  high higher rate) 2020 O
. Cold rolled coil for 2005 medium .
Middle grade  galvanizing sheet 2010 large middle high high O
Tt depends -
onthe ~  low or high (it depends

Bar and wire rod for business - on the actual opemtmg : :
Low grade construction large low condition _rate) Ao O
Low grade Steel mill products : :
(products under under the competition o
the cut-throat with imported ot so : ST : .
competition) products made in CIS _large low high low or no profit X -

Source: The author edited.
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1 Iron

Figure 1. Material flow of the Vietnamese steel industry in 2000 (estimated in autumn, 2000)
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Figure 2. Organizational structure of Vietnam Steel Corporation

|Board of Management I, ILBoard of Corporate Auditors |
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Bér/ wirerod rolling

Billet center (EAF)

Cold rolling
Hot rolling
DRI

Integrated steelworks

Figure 3. Appropriate production capacity of medium-sized mills {Thousand tons per yeér)

500 1600 . 1500 .~ . 2000 ---2500. _ 3000 3500 4000 4500 5000

Source: Prof. Ohno’s estimate based on informatién by JICA expert and F/S team and in light of Viet Nam's circumstances.
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Figure 4. Material flow of the Vietnamese steel industry in 2005 based on the VSC master plan (base case)

- II | Long products
Metallic S . SR 1940
Source o EAF- Billet CC  |.. Billet 1700 . _ S , Long
77 1700 - ' - Mills for . products
A 19_ . E ’ ».  long products 2140
Domestic - , .
650
Import _ o
1327 Long products
Metallic Source | 200
1977 Import >
Billet
| N - . - HRC&S
- — 334
- | Import ____.._._, HSM | HRC&S
600 . 1020
' Import >
ool IR || ﬂ HRS&C
' ' 686
CRC&S 250 i
No.1 CRM

250

Source: VSC. | |
| | * HRC&S 266




681

Figuré 5. Material flow of the Vietnamese steel industry in 2010 based on the VSC master plan (base case)
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Figure 6. Material flow of the Vietnamese steel industry in 2015 based on the VSC master plan (base case)
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| Figure 7. Material flow of the Vietnamese steel industry in 2005 based on the VSC master plan (low case)
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Figure 8. Material flow of the Vietnamese steel industry in 2010 based on the VSC master plan (Jlow case)
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Figure 9. Schematic productive capability by steelmaking process
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Evaluating Alternative Scenarios for Steel Industry Promotion
Quantification of Profitability and Risks®

Kenichi Ohno
National Graduate Institute for Policy Studies

1. Introduction

Viet Nam's steel industry faces a formidable challenge. As the country deepens its integration with the
global economy, especially through AFTA implementation and WTO entry negotiations, the steel industry
has only a vefy limited time to renovate in order to survive and compete in the more open economic environment.
The basic problems are common to all heavy industries in Viet Nam: insufficient ﬁmnagcmcnt and marketing

skills, inadequate policy framework, outdated equipment and the lack of financial resources to invest in new

technology.

. As the Vietnamese economy contiﬁues to grow steadily in the future (for example, at the speed of doubling
real GDP every ten years implying average annual growth of 7.2 percent), domestic demand for steel products
will also increase at a fairly rapid and predictable pece_. It is forecast that. domestic steel demand, currently 2.5
million tons; will quadruple te 10 millien tons by 2017 (Figure 1). To meet at least some of this rising demand
and to avpid heavy reliance on imported steel which strains the balance of payments, there is a great need to

rapidly upgrade Viet Nam's steel industry.

However, risks of such undertaking are equaily high. In the past, many developing countries have attempted
to nurture a steel industry with highly mixed results. To suceeed c'ommercii.illy, high capabilities of both
domestic producers and govetnment are required, and countries without such capabilities end up wasting

enormous resources. According to various plans currently under consideration by the VSC and the Vietnamese

- ' Iwould like to thank the participants of Intensive Steel Seminar (October 16, 2000) and Hanoi Workshop (December 8-

9, 2000) for fruitful discussioﬁs and comments, and officials and business leaders who kindly.g'ranted us the opportunities

to interview them or visit their plants Among them, I am particularly indebted to the followmg people Do Quoc Sam

(Nanonal Council for Investment Projects Appraisal); Do Huu Hao (lnsutute for lnduslry Pohcy and Strategy), Nguyen

Kim Son, Pham Chi Cuong, Nguyen Huu Tho (VSC); Hoang Duc Than (NEU); Toshiki Yabuta (Nippon Steel

Corporanon), Takao Alba (Japan Economic Research Institute} and Koichiro Fukui (KDDI). Above all, Nobuyosht

' Tanaka (JICA expert and NSC) has commuously provided us with detailed and up-to-date information on Viet Nam's

. steel industry, without which this rescarch could not be conducted. Nguyen Thi Huop.g Lan, Hisaki Kouno and Tadashi
Kikuchi provided efficient research support. '

195



government, the total amount of capital required to renovate the steel industry is extremely large relative to
GDP (see below). Surely, the cost to the national economy would be very high should such an attempt fail. It

is therefore very important to identify possible pitfalls in advance as well as to improve capabilities to deal

with them, before the country decides to launch a steel promotion drive.

During the last several years, the Japan International Cooperation Agency (JICA) has extended intensive
technical assistance to Viet Nam Steel Corporation (VSC}, including the 1998 steel industry master plan,
dispatch of a resident JICA expert, a feasibility study of the proposed cold rolling mill, an intensive steel
seminar, and various studies under the Japan-Viet Nam Research Project (JVRP). Taking adva_ntage of
information gained through these cooperative studies, this paper attempts to evaluate, numerically and

concretely, the various challenges on the way to renovating the Vietnamese steel industry.

This paper will not reach any definite éonclus_ion as to whether of not the steel industry should be supported
vigorously; that is up to the people and government of Viet Nam to decide. What the paper a&cmpts to do is
to provide some useful calculations and suggestions for making that decision. ‘Certain future shoéks are
prédictablc, and even qudntiﬁablc. It is essential that any policy decision be made in the full lmowlédgc'of the
size and ﬁature of these shocks, with proper precautions to minimize them. Through this, Viet Nam's steel
industry will be in a better position to meet the challenge. Promotion without sﬁch knowlédge would be too
risky.

2. Status quo and policy goals
Current situation ?

Viet Nam's steel industry consists of three layers of pmduécrs: (i) joint ventures with VSC which boast
felatively high technology and competitiveness; (ii) state-owned enterprises under VSC with lafge production
capacity but with technology lower than the global standard; and (iii) _MLMMQQM with most
outdated production method. While joint venture production has expanded rapldly in recent years, VSC
production remains stagnant. At present, a majority of domestic users prefer low pnce and fow quahty to lngh
price and high quality. l-lowevcr the better quality of a few jumt venture products has begun fo be recogmzed

by certam market segments albeit slowly.

As in many other developing countries, Viet Nam's steel productiﬁn is biased towards downstream processes,

! . For a more detailed analysis of the current stafus of the Vietnamese steel industry, see Kawabata's contribution in this

volume.
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especially rolling of long products (bars and wire rods) and cutting, coating and galvanizing imported flat
steel. As domestic steel demand rises, Viet Nam is beginning to import not only more finished flat products
but also increasing amounts of intermediate inputs (Figures 2, 3). In 2000, domestic rolling capacity of long
products was 2.5 million tons while actual production was only 1.4 million tons, with a utilization rate of 56
percent. Moreover, only 0.3 million tons of billets (intermediate input for long products) was domestically
supplied, and the rest (about 1.2 million including yicld losses) had to be imported. As for flat steel (hot and
cold rolls and sheets) for which there is no domestic production capacity at present, the entire amount has to

be imported.

The domestic prices of various steel products are set weekly by VSC with the cooperation of joint venture
producers. However, small independent producers who supplj low quality products do not observe VSC's
price guidelines. As to import protection, products with sufficient domestic supply capacity are heavily protected
while products in short supply are irhponcd with zero or tow tariffs. In particular, long products and galvanized
flat products are subjeét to an import tariff '(an.d tax) of 40 percent. In addition, since 1996 the importation of
construction steel (bars and wire rods) has been banned. Billets as well as flat rolls and sheets carry low tariff

rates (0-3 percent). Steel imports are dominated by V5C's -eigh't trading units.

As Figure 4l shows,- during the last several years the domestic price of construction bars (USD 358/ton,
1994-99 average) was USD 93 (or 35 percent) higher thaﬁ the intcmatior:ﬁl pﬁce.’ However, in 2000 the
brice gap in long products seems to have narrowed substantially to 5 percent or so as the intemétional price
rose and the domestic rﬁarket remained stagnant due to overcapacity. For other steel products with little
import protection (billets, hot rolled sheets/coils, and cold rolled sheets/coiis) domestic and international
prices match closely. The domestic scrap price is lower than the international price due to much lower quality
of domestic scrap than abroad. In the near future, the tariff structure of various steel products must be revised
significantly to reflect the new reality, inc.luding AFTA comfnitmcnts and proposed domestic production of

flat produc'ts and slabs/billets.

Four major goals

- Under these 'circumstahceé, Viet Nam's steel indﬁstry faces the following challenges.

?  The import price taken from Korea's customs data was USD 265/ton (1994-99 average). The result is little affected even
if the European export price (USD 263/ton) is used. :
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(i} Rehabilitation of old mills operated by VSC's member companies

Rehabilitation of TISCO (Thai Nguyen Iron and Steel Corporation) and SSC (Southern Steel
Corporation) is already underway and will continue. With TISCO, immediate tasks include improving
efficiency through modest capacity expansion (for which Chinese assistance has been secured) and
shedding of labor force. As to SSC, with better outlook than TISCO, the two-pronged approach of

consolidating outdated equipment and investing in new plants simultaneously is the key.

(ii) Establishment of flat product mills

Viet Nam now imports all flat steel. VSC (with the help of JICA) has now completed the feasibility
study for the nation's first cold rolling mill in the South with a capacity of 250,000 tons/year. As a next
step, a hot strip mill with a capacity of 1 million tons/year is being contémplated but its location and

timing remains undecided.
(iti)) Expansion of steel making capacity

In order to stem the rising imports of intermediate inputs—billets and (in the futu_fé) slabs—steel
making capacity nceds to be enhanced. In the short run, this will be partly achieved.by expanding the
capacity of 'I'ISCO and S5C. In the longer.run, bh_ilding of new..tﬂast fﬁmaces aﬂd/or other steel making
plants such.as DRI, DIOS, etc. must be the fundamental solution. -

(iv} New integrated steetworks (NISW)

Building of a modérh, large-scale NISW, if successful, Would signiﬁcanﬂy strengthen and modernize
Viet Narh's steel industry. But it would require huge investment over many years amou.nting. to at least 20
percem'of today's GDP, whi.ch entails significant risks. The most apptopriate timing, location, input
procurement and technical processes of NISW are currently hotly debated within thé_Vietnamcse

government (see below).
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3. Key remaining issues

Through our policy discussions, interviews and plant visits, the following five unsettled issues have been

identified regarding the renovation of Viet Nam's steel industry.*

Should steel be promoted at all?

Should steel be a high-priority industry? This fundamental question cannot be answered without a
comprehensive and concrete long-term national development Su-ategy, which is lacking in today's Viet Nam.
Research of one individual industry alone is not sufficient to determine the desirability of its promotion.
Under these circumstances, any evaluation of the steel industry (including this paper) remains partial and
incomplete.’ Generally spcaking, the steel .industry is-regarded as a key to industrialization because of its
extensive industrial linkage and favorable balancc-of-paymcnts impact. But its huge capital requirement,
global oversupply and fierce mtematmnal competition, and the need to adopt free trade in the near future
militate against its promotion in a latecomer country like Viet Nam with abundant labor and limited financial
resources. At present, the majority opinion in the government seems to be that the steel industry is worthy of
official support, but the exact extent of the desirﬁble support remains an open question. It is important to
recognize that the feasibility of steel ihdustry promotior depends critically on the ability of the industry and

the government to identify and cope with various risks and shifting conditions.
New integrated stecl@orks (NISW)-—fast or slow? -

.Perhaps the most hotly debated issue regarding the steel industry in Viet Nam is the speed and manner with
which.NISW should be con_.struc'te'd. This is closely connected with the question of whether NISW should be
consﬁuctcd ina siﬂgi&track or two-track approach. In the single-track approach, all major steel investments
from now on should be coﬁcentrated on establishing NISW as soon as possible. If successful, this would
.accelcr_ate industrialization with all anticipated benefits (profits, industrial linkage, relieving balance-of-
payments pfeééure, enhancing national economic security, etc}. By contrast, the two-track approach advocates
iniiially building downstream steel pl'ants with relatively low capital requirements, while preparing for big

investments for NISW later. This view recognizes the risk of quickly sinking enormous resources into NISW,

: For the concrete views of the Japanme side on these unsettled issues, sce "Summary of Japancse Views on Steel Promotion
" and Trade Policy” included in this volume.
In the followup phase (1998-99) of the Joint Japaa—Vlc! Nam Rcscarch Project, the Japanese side emphasized the
" importance of designing a long-term development strategy, of which industrialization, integration, equitization and
other policies should be integrz;ll parts. Without such a broad context, consistency in policy making is seriousty
- compromised. '
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as well as the difficulty in obtaining necessary financing.

The two approaches also differ on the desirability of (i) keeping technical options open; and (ii) securing a
sufficient learning time, during the construction period of NISW. The single-track approach assumes that best
technology can (and should) be chosen at the outset, and necessary technical and management skills can be
absorbed relatively quickly. On the other hand, the two-track approach considers it wise to proceed gradually,
adjusting as global situations Shift and new technical possibilities emerge; Yietnamese managers and engﬁccm
are assumed to need a long lead-time before they can réspond effectively to these changes. If the economic

environment becomes extremely adverse, the two-track approach even permiis shelving the NISW plan.

Currently, the most accelerated plan calls for an immediate commitment to the construction of NISW, with
its first blast furnace operational by 2010 or even before. The gradualists want to paée the construction of
NISW in such a manner that allows flexible adjustments along the way, with the first blast furnace completed '

around 2017. VSC's master plan ("basic case") adopts a two-track approach but proposes to build the first
blast furnace relatively quickly, by 2012.5 '

Location of NISW and the us¢ of domestic ore and coal

Apart from speed, the location of _I~IISV§.r is still ﬁnd_ecided. This issue is closely related to the use of
domestic raw materials. The majority view (ihcluding V8C) seems to prefer a coastal site in the Central
Region. This assumes importation of main raw materials (ore and coal). For éfﬁcient transportatidn of both
inputs and outputs, lbcéting NISW ata newly constructed deep-water seaport is essential. Hdwevcr, from the
viewpoint.of utilizing domestically available raw materials, development of NISW and domestic iron sources
simultaneously and at the same Jocation (especially hitherto unexploited Thach Khe mine ih Ha Tinh Province)
becomes an important priority. Due to high zinc content, Thach Khe ore is not suitable for efficient opeﬁtion
of blast furnaces, but it may be possible to use it as a supplementary iron source, for example, for DRI or
DIOS if such processes are to be adopted. Howcvér, a conclusive feasibility study on Thach Khe orc has not

been conducted.

Some propose to locate NISW at TISCO. However, inland Thai Nguyen is hardly an ideal place to build a
major steel complex in the 21st century. Additional land tranSpon_'tation costs would_becbmc a seyére_ and

permanent impediment on its competitiveness.

¢ As VSC contemplates a relatively accelerated two-track approach, some plants which would be build scpanilely from
NISW under a more gradualist approach are now included as prior investments o NISW in VSC's base scenario. The
first HSM (hot strip mil!) is the case in point, ' )
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The steel industry will face fierce foreign competition in the near future, In order to compete effectively,
the location and input sourcing of NISW must be selected with utmost care, since any compromise on ¢ither
will seriously undermine its commercial viability. If domestic materials are to be used, its cost and quality

must be comparable to the internationally most efficient sources.

import protection under AFTA and WTO

The current system of domestic price control and import protection of steel products must be drastically
revised als the AFTA deadline of 2006 approaches and WTO entry negotiations begin in earnest. However,
that does not necessarily imply eliminating all irnport protection at once, For a limited number of products
and under cbncrete angd feasible promotion plans, Viet Nam as a very latecomer country should be permitted
to protect its industries as long as protection is not comprehensive, excessive or permanent. Safeguarding
mechanisms against serious domestic injury, measures against foreign dumping or export subsidies, and
defense against adverse global price shocks should aléo be allowed. At present, however, it is not clear
whether and to what extent Viet Nam will be granted the right to implement these protective measures under

AFTA or (future) WTO.

In brdér to overcome the pricc cdmpetitivencss gap that exists today, the following actions must be combined
" with appropnate welghts and tmung (1) forward -looking productivity enhancement through new mvestmem
and-better management (u) closure and consolidation of inefficient mills; and (iii) import protection. The
main effort must of course be directed to the first two while the last (protectlon) should be used only sparingly,

as ancillary and temporary measures.

One serious preblem concerning the global steel market is the aggressive export behavior of some of the
CIS courit:ies Sl.lCh as RuSsla and Ukraine. These countries export ét_ extremely low prices unthinkable in
other countries. Export subsidie$ for the purpose of generating foreign exchange earning are suspected.
Inte.rh_ational policing of such subsidies must be enforced. At the level of individual countrics, unreasonably
low prices from CIS must be countered by avoiding head-on competition with their low-end products as well

as permissible trade measures.
Financing options
The largest pracncal barner for industrial promouon is the lack of financial resources. A modern steel mill

would cost up to a few hundrecl n'ulllon dollars, and bulldmg NISW from scratch would cost scvcral billion

dollars spread over many years, including land preparation and port construction (Figures 3 and 6). With
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GDP of approximately 30 billion dollars in 2000, NISW would be a very ambitious project for Vict Nam.
According to the standard commercial loan criterion, the maximum amount that VSC can borrow commercially
is only 100-150 million.” Of course, steel industry promotion will be a national project to which a pure

commercial criterion may not apply. Nonetheless, difficulty in raising sufficient funds is already expectable.

Since the government budget and VSC's retained profits are limited, there seem to be only two ways to
raise such a huge sum. The first is to grant the steel industry a status of highest priority industry and pour a
large amount of domestic soft loans into it. The second is to seek foreign participation in the form of joint
ventures. If neither of these is possible, VSC will have to resort to massive borrowing on commercial terms,

but that would be extremely costly and most likely infeasible. Fiﬂancing options are studied more in detail
below.

4. The projection model

In order to humerically evaluate some (but no_t' all) of these questions raised above, we have constructed a
spreadsheet. model which can represeht alternative policies and ¢xternal environments sunoﬁnding the steel
industry. Ideally, industrial policy evaluation should be conducted in a general equilibrium ﬁameWork. However,
there is no general equilibrium model which can give §ufﬁcient de.tails and dynamic implicatibns for our
purpbsc. We find more fully developed econometric models, such as the computable general equilibrium
_(CGE) model useful for some limited purposes but too general and static for evaluatmg the concrete questions .
raised above ‘We therefore opt for an analytically less clcgant partlal-equlhbrmm prolectlon which can
mcorporate specific information we gathered on Viet Nam's steel mdustry. Our model consists of mutu_aily _
linked spreadsheet tables: investment and financing, output and sales, costs and profits, and prices an(i tariffs.
Tables for domestic demand, balance of payments impact, cash flow 'infor'mation and overall summary are

also included. The projection period is from 2001 to 2030.

Qur baseline projection is constructed és a relatively gradual two-track approach. In the initial years of
2001-2006, new plants® not directly connected with the future NISW are cojnst’ru@ted and the TISCO/SSC
rehabilitation and expansion plans are also implemeﬁted. These are essentially the same as VSC's "base case';
investments in the initial years except that (i) a si)ecial steel planf and Thach Khe mine exploitation.are

excluded; and (ii) subsequent expansion of newly constructed plants are included in dﬁr baseline. Later,

Takao Aiba at the Intensive Steel Seminar, Hanoi October 16, 2000. If we assume VSC's annual cash ﬂow o be USD11-
13 million (precise figures are not reported), me normal commercial credit ceiling would be about ten mncs this amount.

Two electrical arc furnace (EAF) plants (one in the nonh and the other in the south), a cold mllmg ml!l (CRM) a hot
strip mill (HSM), and a direct reduction i iron (DRI} plant. :

202



NISW wilt be built at a new port site, with the first biast furnace coming into operation in 2017 and the second
in 2021. The technical specification of the NISW is the same as in the JICA 1998 master plan. Imported ore

and coal are used.

In the baseline, all investments are assumed to be financed by domestic and foreign loans (suppliers or
buyers credit) with equal weights. Interest rates are 7.5% for domestic loans and 10% for fofeign loans, with
the maturity of 10 years and the grace period of 2 years. Financial losses are covered by short-term domestic
borrowing at the interest rate of 10%. Until the short-term debt due to cumulative losses is completely repaid,
previoos boi'rowings are rolled over each year. International prices of raw materials and various steel products
are assomed to be the same as the averages of the 1990s. Tariffs on all steel products are within the AFTA

bounds (0-5% by 2006) and tariffs on raw materials are zero.

Using this as a benchmark, we quantify the impacts of the following four major uncertainties: (i) alternative
timing of NISW construction; (ii) alternative financing options; (iii) international price fluctuations; and (iv)
alternative tariff policies. Unlike the standard sensitivity analysis where a key variable is increased or decreased
mcchanically by 5% or 10%, our anaiysis below is calibrated so as to represent the most realistic shock size

and policy alternatives.

'fhe model is not perfeot. In addition to the partial-equilibrium characteristics mentioned above, the main
ambigoities come from the rough nature of the current pfoduotion and investment plans which do not specify
technical and ﬁnancxal details. Various components of operating costs of each mill are also uncertain. We
have used. our best Judgment to fill the information gap by consulting steel industry experts as well as the
JICA master plan and the celd rolling mill F/S report. But naturally, our assumptions are subject to further
revisions. Our projections of profits, debt service, balance of payments impact, etc. pertain only to new
invesﬁncnts, and thcrcfore do not include those made to the existing bar and wire rod rolling mills and other

downstream production.
5. Quantifying major unoertainties
Timing of ouilding NISW
If N'ISW is to be built, its timing is crucial. As noted earlier, many opinions exist on this issue. [n 2000,
_ VSC preoénted three investment scenarios to the government. Without revealing the details, these socnarios

can be characterized roughly as follows

— VSC's base scenano——»a relatwely accelerated two-track approach with the first blast fumace (BF)
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operational by 2012;
- VS8C's high scenario-a single—track approach, with the first BF operational by 2010;

- VSC's low scenario-a gradual two—track approach, with no initiation of NISW construction even

by 2010.

These scenarios are contrasted with our baseline scenario explained above, which is a relatively gradual
two-track approach. In order to make meaningful comparisons, the VSC scenarios must be given sufficient
technical and ﬁnanciai details which are currently not available to the author. In addition, very littie concrete
information is given on the production and investment plans beyond 2010. These missing parameters and
variables are supplemented by the JICA 1998 m.aster. plé.n, steel experts' opinions and author's estimates,

while respecting the spirit of each scenario.

Figure 7 shows annual investment requirements of the four scenarios. Although cumulative investments
vary some.whatracross' scenarios,” this should not be construed to mean that certain scenarios cost less than
others. In our projection, two-track scenarios tend to be more costly than singlé-traé_k sccnaribs only because
the former inclﬁde new plant cohstrﬁctions in the early years, in addition to NISW. But single-uack scenarios
do not proﬁeriy take into account expansion and additional construction which will later become necessary.
At any rate, these investment plans are open-ended. Our assumption that steel investment stops at certain

future dates is arbitrary and necessitated only to keep pro;ectmns manageable

This graph (Figure 7) highlights the potential difficulty in securing funds if an accelerated investment plan

is adoptcd The VSC high scenario requires mvcstmg UsD 700 nu]llon or morc consecutlvely in the relatlvcly
early years of 2005-09. Whether such large sums can be raised is highly questionable. Not only the amount is
large relative to the size of the Vietnamese economy, but also Viet Nam may not have accumulated sufﬁcient
knowledge and réputation as an efficient steel producer by that time. J uﬁming from today's dutdafed technolbgy
to modern large—scale technology may be risky, and this may deter pctentxal mvestors {banks, fore1gners etc.)

from extending loans or FDI to Viet Nam.

Alternatively, if the VSC base scenario is chosen, annual ‘investmc_nt will remain much lower during 2001-
07 and VSC can meanwhile acquire sufficient skill to operate modern steel mills in an internationally integrated
environment. If this is successfully dbne, from around 2007, VSC can begin large investments to establish

NISW. However, if this is considered still premature and enough funds are not forthcoming, our baseline

% The total cumulative investment is as follows: our baselmc (USD6.75 bllhun), VSC base (USD 7 16 b|lhon) VSC lugh
{USD 6. 86 billion), VSC low (USD 6.36 bllhon) [nvestmems are assumed to be completed by 20!5 by the earliest
" (VSC high) and by 2022 by the latest (VSC low)
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provides a more gradual path towards building NISW. In this case, annual investment will never exceed USD
400 million during 2001-2012. The VSC low scenario is similar, but it does not include as many early

investments as our baseline.

Figure 8 presents the performance of each scenario as measured by current profit (i.e., profit after interest
payments but before tax). It is clear that the ambitious VSC high scenario—and to a lesser extent the VSC
base scenario also—will encounter a long period of cumulative losses during 2008-2018. Our baseline and
VSC low scenario do not face such a long string of large losses. Eventually, when NISW is established and
debt repayments are completed, all scenarios generate substantial profits in the 2020s (if promotion is executed
successfully without serious policy errors or uﬁexpected adverse shocks). In our baseline, another small

profit peak occurs around 2015 as initial investments are paid off.

For the sustainability of the overall promotion.plan, it is crucial that large losses be avoided in the initial
years. Since the government and VSC face severe cash constraints, and since the time horizon of bankers and
foreign investors is short, accumulation of large losses will discourage further mobilization of resources into
that iﬁdustry, and the promotion plan will be judged a failure (even if profits are expected in the very long

nn).

"Figure 9 shows the balance of .p'ayments impact of each scenario. Generally speaking, the faster NISW is
built and operated, the larger (more positive) the balance of payments impact. This is because the positive
import sqbsﬁfutidn efféct' 6f finished and intc_:nhediate steel pmducfs outweighs the increased imports of raw
materials and interest ﬁayments abroad. If everything goes as blannéd, annual saving in foreign exchange by
2030 will be USD 1.7 billion for our baseline and VSC base scenario while it is USD 1.4 billion and USD 1.2
billion for the VSC high and low case, respectively.

. Figure 10 illustrates the annual debt service and Figure 11 illustrates the outstanding debt stock for each
scenario (sﬁort-tcrm debt roliover is included in Figure 11 but not in Figure 10). Naturally, more accelerated
scenafids generate-eariier and higher peaks in debt service. The strikingly high debt stock for the VSC high
._sccn.ario—-and to a lesser extent the VSC base scenario—'—reﬂectS a large number of years of cumulative

losses compared with other scenarios.

It is the consensus opinion of the Japanese researchers in this group that steel investment in Viet Nam
* should be implemented relatively gradually in two tracks. There are four reasons for this: (i) accumulating
ekperience and reducing ﬁl_l_an_cing éost:; (ii) acquiring management and operational skills; (iii) maximizing

the dégrees'of freedom in choosing from changihg tcc_:hnolo'gy; (iv) flexibility to respond to adverse shocks.
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If a commitment to build NISW with detailed specification is made today, VSC will have no such learning

time or flexibility to adjust,

Financing options

Financing is the largest practical problem for VSC's investment plan. At present, the financial source and
terms of any of the proposed steel investments remain unidentified. In our projection, we will tentatively
adopt the following five alternative financing options. For simplicity, these options are applied equally to all
investment projects within each scenagio. More detail is provided in Table 1. Loan terms are the same as
assumed in our baseline. _

-~ 50% domestic bank loans and 50% foreign commercial loans (baseline)
-- Domestic bank loans only _
.~ - Joint venture 1, with 45% foreign share ahd the rest financed by government bﬁdget or. VSC's

. retained profit, and domestic and foreign loans .

.. = Jomnt.-venture 2,.same as abb_vc except no foreign loans

(Suggested by JICA 1998 master plan) a éombinatiop of budget.or VSC. b()ntribution, domestic and

foreign loans, and ODA.'?

Figure 12 presents the current profit proﬁlc of cach financial option, The two loan opnons are very similar.
The two Jomt venture options are also close to each other and offer smoother proﬁt paths over tlme, w1thout '
ever -recordmg current losses. But in the long run, VSC can share only 55% of the profit in the case of j joint
ventures. Figure 13 shows the balance of payments impact of each scenario. Clearly, the gré.atér the foreigﬁ
toan component, the lower the positive impact. But ﬁverall trends are similar. Figures 14 and 15 preéent debt

service and outstanding debt stock (including both domestic and foreign debt).

But even before calculating these impacts, VSC faces a more fundamental problem of finding a willing
lender. If the investment plan looks too ambitious or uncertain, or if lenders lose confidence in VSC's ability
to carry out the plan against possible shocks, there may not be any banks to extend the necessary credit. Thcre

are only two ways to overcome this problem (and none is assured of its fcambxhty at present)

First, if the government designates the steel industry as the most important national industry and provides -
sufficient amounts of policy loans on a priority basis (with a lower interest rate and a longer maturity than

supposed here}, the ﬁﬁancial burden of VSC is signiﬁcantly eased. However, whether the. Stcel industry

© ODA is no longer available for financing mdustnal prolects such as steel. Thls case is for 1llustratwe and comparatwe

purposes only.
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deserves such a privileged treatment from the viewpoint of the overal! economy remains moot. The opportunity

cost of diverting the financial resources of other potentially competitive industries may be quite high.

Second, if foreign partners who are willing to share the costs (and profits) of steel investment are found,
Viet Nam's financial requircmchts especially in the initial years are reduced as the projection shows. They
will also bring technology, management skills, market information, etc. On the other hand, joint ventures
mean that the Vietnamese side cannot fully control the management and cannot therefore guarantee industrial
promotion in the best interest of Viet Nam. Foreign partners are after their own (often short-term) profits and

not necessarily the sound development of the Vietnamese economy.

If foreign loans (denominated in US dollar) are utilized, exchange risk arising.from possible devaluation of
the Vietnamese dong must be taken into account. The possibility of borrowing in a low-interest rate currency

{such as yen) may ailso be studied.!

International price fluctuations -

The global steel market exhibits medium-term cycles (Figure 16). In Asia, the most recent price peak
occurred Vin 1995 and the .s'ubsequcnt bottom was reached in 1999. Since late 1999 the market began to
recover."? Prices of various steel prbdﬁcts are highly correlated, and the price margin for each production
process (scrap to billet, billet to bar/wire rbd, slab to hot roll, hot roll to cold roil, cold roll to galvanized sheet,

' etc.) has fluctuated aroqnd constﬁnt- means during the 1990s."* For all_inténnediate processes and at all times,
price margin's have remained positive. As noted above (Figure 4), except for long products and scrap metal,
the Vietnamese steel market is currently well integrated with the global market. The Asian and European
steel markets are closely related but not perfectly integrated; the prices in these markets sometimes deviate

from each other.!4

"' We have calculated the impact of bom)wing in yen instead of US dotlar. If the foreign loan component (50% of financing
' in our baselme) were borrowed in yen-deaommated long “term commercial credit, and if the yen appreciated 5% per
annuin on average agamsl the US doilar {with historically typlcal fluctuations), the current profit would be reduced by
a cumulative USD 1.358 biilion, with the largest annual loss of USD 175 million recorded in 2019, relative to the case
where the yen did not appreciate in the long run. For this simulation, we assumed the maturity of 10 years, grace of 2
years and the interest rate of 4% for yen borrowing. '
12 'However, the pnce of hot rolls continued to decline significantly in 2000, ‘ :
~ Using monthly Korean export and import prlces pnce margins for various production processes dunng January 1990-
December 1999 were calculated as follows. The unit is USD/ton: billet (mean 97.6, standard deviation 24.8); hot rolled
coil (mean 99.7, s.d. 29.2); cold rolled éoil of thickness 0.5-1.0 mm (mean 93.0, s.d. 23.5); and cold tolled coil of
thickness less than 0.5 mum (mean 137.2, s.d. 37.8).
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Our baseline projection assumes that the average prices of the 1990s will continue to prevail in the global
steel market (with no fluctuations). The second and third scenarios assume relatively high prices (in 1996) or
low prices (in 2000) will continue to prevail for the entire projection period. However, since we know the
prices will fluctuate, these fixed price assumptions are unrealistic. The fourth and fifth scenarios assume that

prices will fluctuate roughly the same way as in the 1990s, with different initial phases.

Figures 17 and 18 show the results. Viewed broadly, these graphs suggest the range of fluctuation of profit
or balance-of-payments that can be expected when prices behave the same way as in the 1990s and tariff
protection is lowered. Year by year, both profit and the balance of payments are affected very significantly by
price fluctuation. This is especially so after NISW is established and both upstream and downstream processes
are integrated within the country. VSC should be prepared to ride out a profit roller coaster of at least this

amplitude. That can be achieved by retaining enough profits for a rainy day, rather than becoming overconfident
and squandering all prefits during good times.

Needless to say, if the global stecl market changes fundamentally in the 21st century for better or worse,
these projections based on past patterns will have to be significantly revised.

Tariff scenarios

The future import prot'ectio.n policy for the steel indusﬁ'y remains unclear..Here., for the purpose 61’ projection;
we assiime the following five tariff scenarios (with immediate removal of NTBs). For more details on assumed
tariff rates, see Tablé 2. _

- AFTA scenario: all tariffs are reduced to 0-5% by 2006 and applied to all imports;'*

--  No protection (0%) any remaining tariffs and NTBs are removed by January 2001,

--  Permanently h:gh protection—30% tariff is mamtamed for downstream products,’ wnth cascading
(lower) tariffs for other products (currently zero tariffs are raised when domestic productmn begins);

-- Permanently moderate protecuon—same as above except the maxnmum tanff is 15%.

- Temporary moderate protectlon—same as above except tanff rates are gradually lowered to 0-5%
during 2012-2016..

4

Using price data from January 1994 to March 2000 and with lag lengths determined by the AIC criterion, the following
pait-wise co-integrating refationships were discovered at the significance level of 5%. For hot rolled coiis,. the pncm of
Japan, l(érea China and CIS are mutually co-integrated (except between China and Korea). For cold rolled coils with
thickness of less than 0.5 mm, the Japanese pnce is bilaterally co- :ntegrated with Korean, Chineseé and CIS prices, but
co-lmegratmn among the latter three was not detected. : :

For the purpose of projection, we assume that these tariff rates apply to all m'spoﬂs not just m‘lports from other ASEAN
countries. . L . . _
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Current profit for each tariff scenario is shown in Figure 19. Naturally, high protection gives the steel
industry much larger profits, However, two considerations must be added in evatuating these results. First,
because of the international commitments to AFTA and (future) WTO, it is very difficult for Viet Nam to
maintain high or even moderate tariffs on steel products permanently without damaging diplomatic and
economic relations with major trading partners. Second, domestic stecl-using industries will also be hurt by
high or permanent protection. From the petspective of the overall national economy, excessive steel protection

is not necessarily optimal (this point must be analyzed more deeply in the future).

Because .ot‘ these reasons, permanent protection of steel is neither permissible nor desirable. Under these
circumstances, it can safely be said that the only realistic tariff option for Viet Nam's steel industry is either
the first (observing AFTA) or the last (temporary moderate protection). Their effects converge afier 2016, but
until then, temporary protection can provide a margin of safety above the AFTA rates for the domestic steel
" industry. The size of this margin is indicated in the graph. It is not very large, but it can prevent VSC from
running current losses. Beyond this, the steel industry should not expect any protection on 2 permanent basis.

All future investments should be made under the assumption of free trade in principle.

However, this does not rule out the possibility of temporary safeguard or anti-dumping measures if the
domestic industry is suddenly and severely injui'ed for unexpecfed external reasons. Possible sources of such
injuries may include regional curréncy crises or intense underpricing by some CIS countries. If dumping,
export Subsidies, or other unreasonable behavior by foreign competitors are detected, the Vietnamese
govemm'c.nt should take adequate protective measures within the constraint of AFTA and WTO. Detailed

suggestions on the preparation for such contingencies must be given separately.

6. Concluding remarks

This paper has graphically presented the profitability of steel investments (including NISW) under various
alternative scenarios. While our baseline projection is not to be taken as fixed or final, relative effects of
alternative policies or external conditions should serve as a useful input to policy making. Two final remarks

are in order.

First, our projection model can evaluate various quantifiable risks, but significant incalculable risks also
exist. Most serious among them are policy errors committed through misjudgment or political pressure. In |
public policy, both economic Ie.fﬁcienc.y and social considcration.s (e.g., job security, income distribution,
regional eqiﬁty, etc.)'are important, and proper balance between them must be struck. However, international

* integration imposes a severe constraint on trade and industrial policy by shifting the terms of trade-off towards
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economic efficiency, as inefficient enterprises are no longer permitted to survive. Pursuit of social goals
without regard to economic efficiency will now be punished by a heavy financial burden on the national
economy. Accordingly, policy makers are compelied to avoid decisions that would lead to technical
fragmentation and low competitiveness. Use of domestic raw materials, timing and location of new mills, and

choice of technology must be carefully evaluated from this perspective.

Second, studying the steel industry alone is not enough. Priority industries must be selected from the
broader context of the overall national economy. Industries compete with each other for limited human and
financial resources.. A large investment in steel might displace investment in‘other industries which have
equally high (or higher) returns. The government should have an operational mechanism for proper allocation
of public and private resources among competing industries. While abstract theory and complex econometric
models can make general pbints, they are less helpful in actual, _concrc&: decision-making. One possible
method is torcoﬁduct_ very detailed studies of all candidate industries, in addition to _sfeel, and let supporters of
each industry debate on the merits and demerits of alternative investment strategies with,the government
acting as a referee. If such a forum existed, there would be a constant incentive for each industry to produce

deeper analysis and design a more realistic promotion plan.
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Figure 1 Steel demand projection
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Figure 3 Billets: production and imports
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Figure 5 Appropriate production capacity of medium-sized mills
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Figure 6 Initial investment
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Figure 9 Balance of payments impact
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Figure 17 Current profit
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Figure 19 Current profit

{USD million}
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Table 1 Alternative financing options
<Plan 1> <Plan2> | <Plan3> | <Plan4d>. <Plan 5>
Domes‘m: & Domestic | Joint venture | Joint venture Original
foreign - . | JICA master
loans only 1 2
loans plan
Percent of total ﬁnaﬁcing : . . .
Equity 0% 0% 5% 5% 10% .
Foreign partner 0% 0% 45% 45% 0%
Domestic loan 50% 100% 25% 50% 40%
Foreign commercial loan 50% 0% 25% 0% 30%
Foreign concessional loan 0% 0% - 0% 0% 20%
Interest rate .
Domestic loan 1.5% 15% - 75% 75% - 1.5%
Foreign commercial loan 10.0% 10.0% e 10.0%
Foreign concessional loan 1.8%
Maturity and grace period . . L S T
Domestic loan M10/G2 MI10/G2 M10/G2 MI10/G2 M10/G2
Foreign commercial loan M10/G2 MI10/G2 M10/G2
Foreign concessional loan M?25/G10

Partner gets 45% of profit
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12%

Table 2 Tariff assumptions (percent)

001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 213 2014 2015 2006 2017 2008 2018 2020

Bascline {(within AFTA obligations)

Gl . Reduce gradually o 5% (AFTA) 300 250 200 150 100 5.0 50 5.0 50 50 5.0 50 50 50 50 50 5.0 5.0 5.0 5.0 5.0
CR Raise 10 15% in 2003 then reduce 0.0 0.0 150 10.0 1.5 50 A0 50 50 5.0 5.0 50 50 5.0 50 5.0 5.0 50 5.0 30 5.0
HR Raise 10 5% in 2005 00 00 0.0 G0 5.0 5.0 5.0 5.0 50 5.0 5.0 50 50 50 50 50 5.0 50 30 5.0 50
Long product Reduce gradually to 5% (AFTA) 300 250 00 150 10.0 50 5.0 5.0 50 50 5.0 50 50 50 50 50 5.0 5.0 50 50 50
Billet . Keep at 3% 3.0 30 30 10 30 30 3.0 30 3.0 3.0 s 30 3.0 30 30 30 30 30 30 3.0 30
Shab ’ Zero vaniff . 0.0 0.0 0.0 0.0 [¢XH] 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 a0 0.0 Q.0 Q.0 0.0 0.0 0.0
Ore Zero vanift - 0.0 0.0 0.0 0.0 00 00 ¢.0 0.0 0.0 [11) 0.0 00 0.0 G0 0.0 0.0 0.0 00 0.0 0.0 0.0
Coat Zero tariff _ 00 0.0 0.0 00 0.0 0.0 o0 00 Q0 0.0 00 00 0.0 00 00 0.0 0.0 0.0 0.0 0.0 0.0
Scrap Zero tariff . 0.0 0.0 0.0 0.0 00 00 00 00 [£X0] 0.0 00 - 00 00 0.0 0.0 0.0 0.0 00 0.0 [124] 0.0
No protection
Gl Zero tariff 0.0 0.0 0.0 0.0 0.0 00 . 00 0.0 0.0 00 00 0.0 00 0.0 ¢.0 0.0 0.0 0.0 0o 0.0 0.0
CR Zero uniff - 00 0.0 0.0 0o 0.0 00 . 00 00 00 0.0 0.0 0.0 0.0 060, 00 0.0 0.0 0.0 0.0 0.0 0.0
HR Zero wriff . 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00 0.0 0.0 0.0 0.0 00 - 00 0.0 0.0 0.0 0.0 [$Ee]
Lung product Zrro tariff 0.0 00 0.0 0o . 00 0.0 0.0 4.0 0.0 0 Q0 0.0 00 0.0 0.0 0.0 00 0.0 0.0 [$X4} 049
Bilket Zero tariff . 00 a0 0.6 a0 00 00 .00 0.0 0.0 Q0 Q.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00 0y 6.0
Slub | Zero warnitf L XH 0.0 0.0 0.0 0.0 0.0 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.4 0.0 0.0 e.0 Q0 [$24]
Ore Zero taritf ' 0.0 0.0 (0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00 0.0 0.0 0.0 00 04
- Coal Zero taritf 00 1R4] 00 0.0 00 00 0.0 0.0 0.0 0.0 00 0.0 0.0 0.0 0.0 09 00 0.0 0.0 04 00
Scrap Zero wariff 0.0 00 0.0 0.0 o 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .0 04
Permanently high protection : )
Lo} Maintain a1 30% 300 300 300 300 300 300 300 0 300 300 300 300 300 3006 300 300 300 300 300 300 300 3O
CR Raise 10 25% in 2003 00 040 3350 250 25.0 259 25.G 250 250 25.0 25.0 25.0 5.0 250 50 250 250 25.0 25.0 250 350
HR Raise 10 20% in 2005 0.0 00 00 0.0 20.0 20,0 200 200 20.0 20.0 200 200 200 20.0 20.0 W0 200 200 200 200 2.0
Long product Maintain at 40% 40.0 400 40.0 40.0 40.0 40.0 40.0 40.0 30.0 40.0 40.0 40.0 40.0 400 40.0 100 420 400 40.0 40.0 0.0
Billet . Raise 10 10% in 2016 30 a0 30 30 30 30 30 30 3.0 ERi] an 30 3.0 3.0 30 30 3.0 30 34 EEH 30
Skab Raise to 10% in 2016 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 G0 0.0 0.0 0.0 0.9 0.0 0.0 0.0 00 0.0 00
Ore Zero tariff 0.0 0.0 0.0 0.0 oo 0.0 0.0 0.0 0.0 00 0.0 [t11] 0.0 00 (] 0.0 0.0 0.0 0.0 0.0 0y
Coul Zero tariff 0.0 0.0 0.0 0.0 00 o0 00 a0 0.0 0.0 0.0 0.0 00 00 00 0.0 0.0 00 0.0 0.0 0.0
Scrap Zero lariff 0.0 0.0 0.0 0.0 0.0 0.0 040 0.0 0.0 ¢.0 0.0 0.0 [1X0] 00 Q0 0.0 Q.0 0.0 0.0 0.0 VX4
Permanently moderate protection . .
Gl Ruduce gradually 10 15% 300 270 240 210 18.0 15.0 15.0 15.0 15.0 15.0 15.0 1540 15.0 i50 15.0 15.0 15.0 15.0 15.0 150 15.0
CR Raise to 20% in 2003 then reduce 0.0 0.0 200 175 15.0 12 12.5 12.5 12.5 125 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12,3 325 12.5 12.5
HR Raise to 10% in 2005 00 00 00 0.0 10.0 10.0 0.0 10.0 10.0 1.0 100 100 104 10.0 1.0 10.0 10.0 10.0 10.0 16G.0 100
Lonyg producy Reduce gradually 10 20% 30.0 36.0 320 28.0 240 20.0 20.0 200 20.0 200 20.0 20,0 200 2040 20.0 200 20.0 20.0 20.0 200 200
Billet Raise to 5% in 2016 EX] 30 30 3.0 3.0 3.0 an 50 50 50 50 50 3.0 50 5.0 5.0 50 5.0 50 50 50
Slab Raise to 5% in 2016 0.0 0.0 0.0 0.0 0.0 0.0 0.0 50 50 5.0 30 5.0 5.0 50 50 5.0 54 50 5.0 540 59
Ore Zero tariff 0.0 0.0 0.c 0.0 0.0 0.0 0.0 00 0.0 Q.0 0.0 Q.0 0.0 00 0.0 0.0 0.0 Q.0 0.0 0.0 0.0
Coal Zero tanft 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00 0.0 00 Q0 Q.0 0.0 0.0 0.0 0.0 00 Q.0 0.0 Q.0 Q.0
Scrap Zero wriff 0.0 [ 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00 00 2.0 0.0 00 0.0 0.0 0.0 Q.0 0.0 0.0 0.0

Temporary moderate protection
Sume a3 imnedidtely above except:

GI Reduce later 1o 5% 300 270 2490 210 18.0 15.0 15.0 150 15.0 15.0 150 130 11.0 9.0 7.0 5.0 50 5.0 5.0 5.0 5.1
CR Reduce later o 5% 0.0 0.0 200 17.5 150 12.5 12.5 12.5 12.5 123 12.5 11.0 9.5 8.0 6.5 50 50 50 50 5.0 50
HR Reduce iater 10 5% 0.0 0.0 0.0 0.0 10.0 10.0 100 10.0 10.0 10.0 10,0 9.0 8.0 7.6 6.0 50 50 5.0 590 5.0 50
Long product Reduce luter 1o 3% 400 360 320 280 2240 200 200 200 200 200 200 17.0 140 1.0 3.0 50 5.0 5.0 5.0 50 5.0
Billet Surne as Scenario 3 30 3.0 30 30 30 30 3.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 50 50 50 50
Slab Samw us Scenario 3 0.0 0.0 0.0 00 0.0 0.0 0.0 3.0 5.0 5.0 5.0 50 50 50 50 30 3.0 50 5.0 50 50
Ore Zero tariff 0.0 0.0 0.0 0.0 0.0 00 00 0.0 0.0 0.0 .0 0.0 0.0 0.0 00 0.0 0.0 o0 0.9 0.0 QL
Coal Zero tariff 0.0 0.0 0.0 0.0 0.0 Q.0 09 0.0 0.0 0.0 0.0 0.0 0.0 G0 (R4] 0.0 0.0 00 0.0 0.0 0.0

Scrup Zero lariff 0.0 0.0 0.0 0.0 0.0 0.0 00 0c . Q0 0.0 0.0 0.0 0.0 0.0 00 0.0 0:0 0.0 0.0 00 00
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