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CURRENCY EQUIVALENTS WEIGHTS AND MEASURES

Except where otherwise indicated, all 1 Metric Ton = 1,000 Kilograms (kg)
figures are quoted in Mexican Pesos (M$) 1T Metric Ton = 2,205 pounds
and U.S. dollars (US$) of June 1973 1 Kilometer = O, 62 miles
1 Meter (m) * 39,3 inches
M$1.00 = US$0.08
M$12.50 = ©YS$1.00
M$1,000,000 = US$80,000
ABBREVIATIONS AND: ACRONYMS
AHMSA Altos Hornos de Mexico, S.A. (Government-owtied steel compary)y
AIST American Iron and Steel Institute (U.S.)
B.0O.F. Basic Oxygen Furndce
BSC British Steel Corporation
C&F Cost and Freight
CIF Cost, Insurance, Freight
CNIHA Camera Nacional de la Industria del Hierrc y Aceroc (Iron and Steel
Manufacturers Association)
db Decibel
DWT Dead Weight Tons
EC : Buropean Community
Fe Iron
FOB Free on Board
Fundidora Fundidora de Fierro y Acero, S.A. (Private steel company)
GIP Gross Domestic Product
GFCP Gross Fixed Capital Formation
HYLSA Hojalata y Lamina, S.A., (Private steel company)
IDR Inter-American Development Bank
IISL International Iron and Steel Institute
JISF Japan Iron and Steei Federation
Marina Secretaria de la Marina (Navy Min.stry)
NAFINSA Nacionai Financiera, S.A. (Nataonal developmen* bank)
ODA Overseas Development: Administration (U.K.)
SiCARTSA Siderurgica Lazaro Cardenas - Las Truchas, S.A. (Projeect Company)
SITC Standard Industrial Trade Classification

TAMSA Tubos de Acero de Mexico, S.A. (Private steel company)
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MEXICC

APPRAISAL OF THE LAS TRUCHAS STEEL PROJECT

SUMMARY AND CONCLUSIONS

{1) A Bank loan of US5%70 million equivalent has been requested to
help finance an integrated iron and steel works on Mexico's Pacific coast,
with Nacional Financiera, S.A. (NAFINSA), the Govermment development bank,
and Siderurgica Lazaro Cardenas-Las Truchas, S.A. (SICARTSA), a Government-
cwned company, as joint borrowers and the Govermnment as guarantor, In its
first stage, to which the Bank loan would apply, the works will have an
annual capacity conservatively rated at one million tons of light non-flat
finished steel products, with provision made for later expansions to over
5 million amnual tons. Construction is now beginning and the completion
target for Stage I is wid-1976. The works will be located near irom ore
reserves sufficient for at least 25 years of steel production &t the Stage T
level. Coal suppliesz will be imported through an adjacent deep-water port
that is being financed and constructed separately by the GCovernment. A new
city to house SICARTSA's emplovees similarly is being coastructed by a -
Govermment trust fund.

{1i%) The Govermment's objectives for the project are twofold:
first, to meet projected increases in domestic non-flat steel demand with a
modern steel works that later cam be expanded to produce a full range of
steel products at costs competitive with world standards; and secondly, to
further the goal of directing public investment towards under-developed areas
of Mexico and away from the concentrated wealth and economic activity of the
nation's center. These have proven to be compatible objectives. Even without
the inclusion of regional benefits or the economies o be expected with later
expansions, the project’s viability can be demonstrated, and the Bank's
analysis has been carried out from this perspective., Nevertheless, institutional
aspects of the steel industry’s growth and its relationship to the Las Truchas
project, as well as regional planning needs, have been central to the Bank's
discussions with the company and Govermment throughout this appraiszl. The
Bank's involvement also has led to improvements in project design and planaing
and has provided a basis for Mexican equipment suppliers to particinate in
procurement under intermational competitive bidding.

(111) Total finamcing required for the proiect is an estimaced
US$679 million, comprising US$636 million for the iron ore mine, steel works,
and related facilities, US$532 million for interest during construciion, and
US$11 million to cover initial operating cash losses. It is proposed that
the total be met by U55300 million in equity from the major shareholders
{the Government, NMAFINSA, and Altss Hornos de Mexico, another Government
steel company), the US$70 million Bank loan, a parallel lean of USS$54 milliion
from the Inter-American Development Bank {with which the Bank's appraisal has
been closely coordinated), parallel credits totalling about US3180 from the
bilateral financing agencies of nine industrial countries {Austria, Belgium,
Canada, France, Germany, Italy, Japan, the United Kingdom and the United
States), and residual loans totalling sbout USS75 million from yet-unidentified
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sources. The Governmen: has guaranteed provision of the residual loans, as
wei as any sdditional financing needed to guarantee project complietion or to
covar cogt ovarruns.,

{iv} The project has been designed by SICARTSA's Operating and
Technical Adviser, British Steel Corporation (BSC), and comprises facilities
for mining, ore beneficlation and pelletizing, blast furnace iron making,
basic oxygen sieel meking, znd finished product rolling. The latest pollution
conirel technology has been incorporated, and SICARTSA has shown a commend-

1 attitude towardas envirommental pr ction issues. B3C staff have been
od at various management and swecl izy Levels throughout the organiza-
snd in many casess £ill functional positions due £o the comparative
inexperience of most of SICARTSA's engineers. The arrangement is runn;ng
smoothly and a good project team has been assembled.
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{w) SICARTSA steel products will be transported primarily by rail,
and & unew railway link 9x7¢ be constructed baiwesn the plant site and Nuevi
I talia, where it will connect with the national railway system. Because
is link will not be c@mpieteé ungil 197 8 road transport will be used during
tnL zarly overating period and additional resources will be committed by the

Py

Government to upgrade fhe existing road infrastructure.

nished steel products has grown at

(i Mexico 'e consumption of £4
an annual rate of 8.3 percent over the past decade, reaching 3.1 miilion
; 97Z. Apparent consumption of light non~flat products was 1.2
tons in 1972, reoresenting a 6.8 parcent annual growth rate over the
previcus decade, By 1980, demand for these products is expected %o grow
atr 2 faster § pevcent rate and reach 2.8 million tons, of which 5TCARTSA
will supply just over a third. Exports by SICARTSA are not contemplated,
and imports play oniy z wminor vole in the non-flat market, Prices are subiect

to Governoment sailingz. and the Banmk's financial projections therefore have
assused conservatively that real prices in 1976, when SICAERTSA comes into
productien, will rewnin s late~1972 levels and will decline thereafter at
7 percent per amuun, Un nals basis the project still shows a financial

return of 11 percent.

profected long-term financial position is strong,
te encountered duving the first year or two of
'ﬁ;LLies De?in to fall due before full production is’
nowevee, «nd will be covered adeguately
guarantees given by the Government.

27363 =1 Rorrowings and new investment

iz will provide adequate long-term security with—
ive management of the company. Cumulative cash
deht g *v*ce and dividends threugh 1985, the tenth year
vations, is i ed zr UB$325 willion, providing a substantial input
TO New investment ane exp&m sion,

a .
wd nrojectinns made of future worid steel price
from th that SICARTSA will be able to

n from imports. The project’'s

3
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economic return is projected at 12-13 percent based on the projected cost

of imported steel to HMexico over the 1976-91 period. The return is not
greatly seneitive to possible transport cost variation or to the rate of
production and sales buildup. It is most sensitive to possible increases in
production costs or a startup delay and cost overrun. In no case, howaver,
does the return drop below 8 percent for the projected range of possibilities,
and even that level would result only from a combination of unlikely events.
An acceptable economic return exceeding 10 percent therefore is very probable.
Net foreign exchange savings are projected at a minimum of US$1i1 million per
year, so that the foreign exchange component of capital costs will be covered
in lese than three years of full operation.

{(ix) The Las Truchas project is judged the best of various alternatives
for the next step in Mexico's steel expansion program, but its maximum value
to the economy will be achleved only when the project moves into its second
stage, which will roughly double »rcduct capacity and show considerable econ-
omies of scale, as soon as market growth allows. This implies a need for
industry-wide planning that is only beginning in Mexico and has vet to be
firmly established., & nationzl steel coordinating Commission was formed by
the Government late in 1972 and has authorized a study of the industry now
belng carried out by a foreign consulting firm, with results due in late
1973. Subsequently, a Government strategy for steel development is needed,
The Govermment has given the Bank assurances that it will take all reasonable
action to coordinate expansion in the industyry and that it will neither
approve nor support future expansions or new steel works until marker demand
and economic justification have been considered —- with the effect on
SICARTSA's second stage included in such consideration. Furthermore, the
Govermment has agreed to review steel prices in Mexico from time to time and
use its best efforts to maintain them at levels reasonable reisated to produc—
tion costs and world prices, while shering increased productior efficiency
with steel consumers through lower orices to the extent possible.

(x) The project provides a sultable basis for a Bank lozn of USS70
million equivalent for a term of 15 years, including 5 years of grace.






I. INTRODUCTICH

1.01 The Mexican Government development bank, Nacional Financiera,
S,A. (NAFPINSA), and Siderurgica Lazaro Cardemas - Las Truchas, S.A.
{SICARTSA) , a Government—owned company, have applied tc the Bank for a
loan of US$70 million equivalent toc help finance the construction of the

irst stage of an integrated iron and steel works and associated iron ore
mine on the natiom's Pacific coast. The loan will be guaranteed by the
Mexican Covernmenz. The Las Truchas project, as it is commonly known,
will be carried out in several stages likely to stretch over 15-20 years,;
the first comprising plant and infrastructure needed to produce and ship
one million tons 1/ of light non-flat steel products (wire rods and light
bars and shapes). Provision has been made in planning for a technically-
matched second stage to produce steel plate, beginning perhaps 4-5 years
after Stage I startup in 1976. Later expansions into other flat steel
products {(coil, sheet, etc.) will yield an ultimate capacity exceeélng
five million tons of raw steel 2/ per annum.

1.02 The Bank’s appraisal hss been predicated upon the need to
demonstrate the technical, financial, and economic wviability of the initial
stage alone, Nevertheless, because the later expansions will need to be
planned carefully as part of & rational strategy for growth of the entire
Mexican steel industry, one of the primary objectives of the Bank's involve-
ment has been, and should continue to be, to encourage the Government to
establish such a strategy. Bank participation alsc has led to improvements
in project design and planning, and will facilitate & wider participation

of Mexican equipment suppliers in procurement than otherwise would be
possible.

1.03 The appraisal has been carried ocut in close cooperation with the
Inter-American Development Bank (IDB), which is preparing a parallel loan

to SICARTSA for US$34 million equivalent, The project has been discussed
with the two banks for several vears, bur formal applications for finzncing
were not made untll late-~i1971. Several »roject preparation wmissions visited
Mexico between December 1971 and August 1972, followed by appraisal missiocns
in November 1972 and April and June 1973.

1.04 The appraisal was conducted and this report prepared by Messrs.,
Pigossl, Jaffe, Thadani, and Parker of the Industrial Projects Department
znd Mr, Eutcheson of the Mexico Divisicn, Latin American and Caribbean
Region,

1/ Hetric tons are used throughout.

2/ w" or “erude" steel is defined as steel in the first solid state
after melting end includes ingots and continucusly cast semi-finished
products —- the latter applyiag to Las Truchas,



IT. THE COMPANY

A Sisﬁofz

2,43 In 1943, z ¥exican Governmen: commission began to study the
possible construction of an integrated steel works that would exploit the
iron ore deposits of Las Truchas, adjacent to the Balsas River delta on

the Pacific coast (see mape). A proiect based on direct reduction of the
ore and electric furnace steelmsking was developed in the 1950's but never
carried out, and 1litrie further priégress was wade until 1969, when SICARTSA
wag created by the Govermment and charged with formulating a specific plan
for o modern steel plant. OCverseas consultants were hired and a detailed
feasibility study was produced im 1877, The project, as defined .therein,
was formally approved by the President of Mexico in September 1971, and the
prasent project has evolved therefrom.

2.02 SICARTSA 1 "aea a3 & "Soeiedad Anonima' under Mexican
isw, The company’z zu H@:;zeé ~apitel as of April 1, 1973, was MS$500 million
{Us840 m*‘“ian, and will be increased o z ninimum of ¥$3,750 by December 3%,
1976 (USS30C million) oo provide a scund equity base for the prrject. All

but & small percentage pf ghe Qbahes are held by the Government and Government
agencies and companies, wi the present and likely future ownership split as

follows:s

#

T
s

Present Tuture
US$ million 7% US$ miliion %

Federal CGovernment of Mexice 20.4 51.0 1532.0 51.0
Hacional Financiera, 5.A. (NAFIMSA) 0.0 25.0 75.C 25.0
Altos Hornos de Mex;cgﬁ S.4. (ARMSA)/Y 4.8 12.0 35.0 12.0
Federal Government - Trust Fund 4,3 10.8 35.5 11.8
Mr. Bernevdc Quintana \irw?clﬁ Industrialist) 0.5 1.2 5.5 8.2

40.0 100.0 300.¢ . i06C.C
/1 Half of rhese szhuves are held by #¥inas de Hierrc La Perla, S.A., a

wholly-owned nmining subsidiary of AfMSA.

2,03 The shares held by the Covernment are not transferable, guarantee~
ing its continued majority ownership, The NAFINSA shares can be subscribed
by other Mexican parties, but no plans exist for any to be sold off., In-
gtead, it lg intended that the Trust Fund shares -—- which NAFINSA holds on
behalf of the Govermment -—- will be offered to the general public at some
future date. According to SICARTSA's by-laws, AHMSA, the existing Govern—
ment-owned steel company, and its minipg subsidiary together must subscribe
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127 of SICARTSA’s authorized capital. Since it was not possivle zo examine
the financial condition of either of these companies during the appraisal,
agreement was reached during negotiations that the Govermment would guarantee
the obligations of all shareholders to subscribe and pay in capital as re-
guired by SICARTSA.

I77. THE MEXICAN STEEL TNDUSTRY, MARKET AND PRICES

3.01 A detailed analysis of Mexican steel supply, demand, and prices is
contained in Amnex 1.

A, Existing Producers

3.02 Over 807 of Mexico's present crude steel capacity is confined to
three fully-integrated nroducers: AHMSA in Monclova, Fundidora de Flerro y
Acero, S.A, (Fundidora) in Monterrey —- a private company with Government
and IFC participation -- and Hojalata y Lamina, S.A. {HYLSA} -- z private
company with plants in Monterrey and Puebla. The baiance of production

iz split amongst & small integrated seamless pipe producer in Veracruz and
six semi-integrated plants located mainly in Mexico City. The industry's
total raw steel capacity is about 5.2 million annusl tons and will rise to
3.7 million tons when Pundidora completes an expansion nlanned to precede
SICARTSA start-up. Historical data of capacity utilizztion, however, in-
dicate that the above nominal capacity will yield only about 4.6 million
tons of actual output due to technical limitations. The effective rolling
capacity of the Mexican industry substantially exceecs current steel making
capacity and is estimated at zbout 5.0 wmiliion tone of finished steel pro-
ducts (2.4 million tons of flat and 2.6 million tons of nmon-flat). To fully
utilize this caracity would require about 6.7 million toms of raw steel
input so that the Industry still will be short, in nominal terms, by about
ong million tons of raw steel fcllowing Fundidora's expansion.

B. Historical Consumption

3.03 Apparent consumption !/ of steel products in Mexico has increaszed
at an average annuesl rate of about 7.1% over the past 20 years and 3.3%

over the past decade, reaching an estimsted 3.1 million tons in 1977 —-
equivalent to 4.2 mililion raw steel toms. The product split for 1972 was

as follows:

AFPPARENT DOMESTIC STEEL PRODUCT CONSUMPTION: 1972

Product Type 030 Tons Z
Light Non-Flats 1182 g
Heavy Structurals and Rails ‘ 130G &
Sezamless Pipe 191 6
Flats 1552 31

Total 3855 s

lf' Domestic productiorn plug imports minus exports,



srodine T cates £ orimary interest to SICARTSA is light non-flats
u@ﬁ@ﬁ&@ with heavy structurals, grew at an average annual rate of
Lovaen ﬁ@éz‘mmﬁ ?@sﬁ,

3.04 Huzeroun srojections of domestic steel demand have been prepared
in Tecent vears, i %W ﬁte fank of Mexico, NAFINSA, and the Iron and
Steel Monwfaciure ation {CXTHA} , znd subsequently by SICARTSA, which
taken the pre Ah;@ a@c@a&t but concentrated on the products

CARTSA projection has been based on assumed

Q“
&
LA

ORI

@“uwm sectors of the economy using estimated 1972
€ as the projection base. Total product demand is pro-
‘@ﬁ g@ iacrease to 6,7 wiliion tons by 1980, or an average growth rate
o 3
2

from the
of 92 to 2.3 iﬁ’
iﬁm°5try ig ¢

bage, ané mon~-fliat demand to grow at an average rate
one Ia 1889, sected buovancy in the const*uction

cy veason for the projected imcrease in the non~-fia

weh race éeﬁﬁ that zrevalled during the previocus decade. Ahxs
f%.haseé on . go that che Govermment will continue the very substan-

housing Mé ““¢~ sorks srograns thai began when the present adminis-
tration cawme into «ifi

rolling c&pa@i&y for light non-flat products
per smnum; this possibly will rise to 2.1
£ply, however, is at & rate of only about

z le expected that expansions will be imple-
eve rationaiization of existing facilities ss to fin-
:; “tSuzig Assuming ii} that half of the expansions

{ balance by 1980, and (ii) that capaclcy
ugilizgt i@ﬁ w*il iﬁ»&;aSQ rr&m é’” ﬁﬁ ?@?E,te 85% by 1276 and 3CZ by 1980,
a projection of 4 @ for the 1976/80 period has beern made
as follows: ’

CTED DEMAND/SUPPLY BALANCE
NOE-TLAT PRODUCTS: 1976-80

{300 consd
1972 1576 1877 1478 1978 19806
{actual)

882 1816 2022 2251 2506 279%

slected Susply w!
MxVAR?SQ 1182 1

540 690 1725 1775 1850
SLCARTSA Supsly - 130 560 300 1000/1 1006/1
;Gz&ﬂ Seoply ’2) 18z 9780 2190 2525 2775 3850
Exocess (Eea-wmu) {85013 - {26} 168 274 269 58

FAE L of capacity.
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The excess supply shown for 1978-79 represents about one year'’s growth. in
consumption at that time., Given the conservative assumption of Increased
capacity utilization in the existing industry, as well as the marginal
nature of some of the existing rerollersz (accounting for about 270,000 tons
of capacity), the projected phasing of SICARTSA's eatry into the market is
justified, and SICARTSA's sales growth should not be limited bty market
siz®, 1/ This, of course, will require an effective marketing program,

E. Steel Prices

3.06 Prices of steel products in Mexico are subject to Govermment
ceilings which, for non-flat products, have not been raised since 1956.
Actual market prices have been below ceiling levels until comparatively
recently; but, because of recent production cost inmcreases, substantial
pressures now exist for raisiag the ceilings. It has been assumed Jor
this appraisal that some increase will be allowed before SICARTSA begins
production in 1976 and that real {(uninflated} prices at that time will
be about 2«32 above present price levels == which are virtually at the
ceilings, On this basis, the average price (in 1973 currency) for the
assumed SICARTSA product mix will be about US$186 per ton delivered Mexico
City. The price assumptions beyond 1976 are discussed in parz §.05.

3.07 During pegotiations, agreement was reached that the Gevarnment
would review steel prices in Mewico from time to time and use its dest
efforts to maintain prices zt levels that (1) are reasonably related to
Mexican production costs and world price levels and {ii) are such as to
allow steel consumers in Mexice to share in amy declire in production
costs through reducticns in stesl prices. ’

F. Comparisen of Mexican and World Prices

3.08 A world steel study was carried out by comsultants to the Bank
early in 1973 in part to determine the likely level of delivered prices
that Mexico would have to pay if it chose to import steel imstead of pro-~
ducing it at Las Truchas. A&n abridged version of the counsuliants’ study,
together with the Bank’s conclusions, is contained in Anmex 2. Huropean
export prices have been taken as the primary future influemce on world
prices, as they have been in the past, and a projection of the likely real
levels they might reach in 1985 has been made, based ou projections of
real production cost increases that che Zuropean producers will have to
bear by that time, It has been concluded that the average list wrice that
prevailed im Eurcpe during 1970/7% for a product mix similar ¢o that of
SICARTSA would be the minimum long-term Buropean export price {F.0.B.) thet

1/ Imports and exports of the types of products SICIRTSA will produce have
been negligiblie in the past, anéd no chenge is expected for the future,
Hence, they have been ignored in the supply/demasnd projectious.



. to vrevail, in real terms, over the 1976-91 SICARTSA
yiection u@?i@&a This s 2 conservative judgment, based (1) on the fact
this average 2 ice yielded low profits to European producers under the
struecure during 1970/71 andé (i1} evidence that long-term real costs
rise, not fall, so as to erode that low profitability even further if
prices do not increase. TFor the maximum long~term price, projected
production cost increases up to 1985 have been superimposed on the
3771 @I?Cé level to yield an average price that would approximate the
peaﬁs desired averaze price level at that time (based on full-cost
ing}. The range of prices thet results, following the above logic,
88156~19% per ton ¥F.0.B. Burope, expressed in constant 1973 doilars
and baseﬁ or zarly 1973 ewchange rvates. For purposes of the Bank's economic
nnlveis, however, it has been assumed more conservatively that the most
1ikely average Furopean F.C.B. price over the 1976~%1 period -- and there-
g*”e the average price that Mexico would have to pay for large volumes of
oR & Qont*”nlnﬁ sagig -- would fala within the lower third of this

. ser Ton. Yo these prices must be added US$32 per ton
steel from Ewre & to the primary market, Mexico City,

28
B
srage delivered o2
cee

be SED

k!
&

ice of US5188-200 per ton {1973 prices
o This range exceeds the average present Mexican price
wbﬁiawg$ for SICAXIEA’s »roduct mix by 3-104. Hence, it can be concluded
these prices implies. the Las Truchas

that a falr economic returm baead on
p“mﬁect @i@-ty Lo areduce steel %@,ﬁcmicaAly without import protection.
s will be seen Zp he the egseé in para. 7.02,

G. Furure Steel Davelavment FPoliey

3.30% During ° 29 gud following extended discussions with the Bank,
the Mexican Gover ormed aun Iron and Stesl Coordinating Commission
te plan for the long- develepment of the steel industry. A transla-
tion of zhe decres .Zshing the Cormission is contzined in Annex 3-1.
The Commissidn's prim ﬂry function is to serve as en advisory body o the
Government in the fornuistion of production programs and expansion plans
for the stesl @nt@“‘”ige& in which the Govermment participates. Iz does

., however, have ve power, except through the various Government
ministers vho make up its membership. A Technical Committee comprising
rauregentatives of ﬂdLS&er zerves. in an advisory capacity to the
Zgum;gsf A, and a haes been formed to carry out the Commis-
sion's work.

3.7 ) iz zzill too early to assess the Commission's effectiveness
and likely lomg-~term impact on indusztry planning and decision-makiag, It
has, however, taken the maior step of hiring Battelle Institute of the
L.3. to carry out & comprehensive study of the industry and recommend a
plan for fTuture casad ity expansions and price structures. The Terms of

4 Wﬁach is scheduled for completion in late 1973,

Reference for the siw y
are coﬂtaihea in Anmerw
e O 2

w«a
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3.11 It is imperative that the Commission's work not stop with the
Battelle study and that an actual GCovernment strategy for steel evolve

from it., Without this, there is no guarantee that new or expansion projects
will not be undertaken unilaterally and that the industry will not be faced
with overcapacity in the late 1970°s, Pursuant to this objective, agreement
was reached during negotiations that the Government (i) would take all rea-
gonable action required for coordinating the expansion of steel production
cspacity in Mexico and (1i) that before approving or supporting the further
expansion of existing steel companies or the establishment of new steel '
companiea, it would cornsider the market demand and economic justificstion
for each, as well as the impact on the second stage of the prciect.

IV, THE PROJECT AND ITS EXECUTION

A, Technical Description

4,01% A detailed technical description of Stage I of the project is
contained in Annex 4-~1 and of Stage IT in Apnex 4-2.

-

Technical Concept for Stage I

4 .02 The project comprises the establishment and operation of a non-
flat steel products plant with an Initial capacity of about 1.1 miilion
tons of raw steel per anmum and 1.0 million tons of finished products.

The plant has been designed by SICARTSA's COperating and Techaical Advisor,
British Steel Corporation (BSC), oa the basis of a detailed project review
carried cut between May and September 1972. All facilities have been laid
out {see Annexes 4-3 and 4~4) in a manner that will permit easy expansion
and diversification of production capacity to more than 5 million raw steel
tons per anuum, The process route adopted for Las Truchas is based on the
most modern technology available and is considered appropriate. The main
elements will be: ' =

{1} Mining and beneficiation of the Las Truchas iron ore works,
with trauasport of concentrate by slurry pipeline to the steel
works

(11) Agglomeration of the iron ore fines to form self-fluxiag
pellets;

(131} Conventional coke making based on imported cozls;
{iv) Blast furnzce izon making:

(v) Basic oxygen (B.C.F.) steeimaking;

(vi} Continuocus casting of billets;

(vii) Rolling of rod, bar and light sections in two finishing
milis,
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The iron and steel making faciiities, comprising 64 coke ovens,
. 300 tons-per—day blast furnace, two B.0.F. vessels, three six-strand
eoutinucus casting mezchines, and their ancillary facilities, have been
matched in size to meet the billet requirements of 1.7 million tons per
vesr into the twe relling mills, each of which is rated at 500,600 tons
mﬂﬁd@g cagamit -~ the maximum econonic size for such mills by world
darésa The design has been conservative, however, to ensure reliability

ﬁexicar csﬁ:axﬁ° ~ﬁd az experience is gained, it should be possibie
let) output to about 1.3 million annual toms.
of some 200,060 zons of billets to rerollers

sibiiity that has not been taken into consider~
:f@1GC“AOmu for the company. The relling
ow sufficient flexibility for the product
rha full range of iikely market requirements.

ba g

e the danlicatlcn of the
t furnace, and the addition
sabchbd to the aoubled

iroa Ore
Lefi ViIE

ron ore 15 located in three primary deposits

1 ¥ango) and a2 number of smaller ones, all in
20 %= from the plant site (szee map). The
w

4.05%
’@“rrate nec, “1 ?@;»aﬁ

close pzoxim¢@y asg
primery Ores are wuag ti~» {FPaq QQ;Q but the northern deposits have been
weasthared aﬁc exp@aaé to variable dapths, the effect of which has been to

convert much of the magnetite in the upper layesrs o hematite (?ezﬁgé. The
iren ore explioration program hés not velt been completed: but, as of the

end of July, 1973, 76 rillion tons of "measuraed” and 12 million tons of
"indicated" reserves had been verified 1/. These are estimates of geological,
not cconomically recoverzble resszves, but there is ample indication that
wost of the geoloyp . veperves will be recoverable within the range of

c&“ts that have bas n £inancial planning. This would be sufficient

for over 30 wesrs of & I @@eratmghs or, alternatively, would sllow a
‘onificant portion ! production to be based on Las Truchas iron

: re heve shown an average solublie iron (Fe)
l %ﬂ“”“xeo are iron and copper su;pnides9

s D&
‘ , comtemta This in turn has beeﬂ showw in semi—industrial
&“ats to yieid a high qualit vellet. Overall, the ivou ore p@cttr& is very

waui@facﬁ@fyg and it iz anticipate
to a3 much as 00 million tons b} the end of the eX@IStasion PrOgran,

i/ See &maes 4-% for definitions,
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Cther Raw Materials

4.06 Coal will be entirely imported since no suitadle coking cocals are
available in the vicinity of the project, and transporting Mexico's relatively
low—quality coals from the northern part of the country would be uneconomic.
BSC;is assisting SICARTSA in the selection of long-term overseas coal sources
{most likely Australia and/or Canada), and no supply problems are anticipated.
Limestone will be obtained from quarries within 50 km of the plant and,

~although no firm decisions have been made as to the final location, problems.

are not anticipated. Manganese ore, bentonite, and minor raw materials will
be purchased from Mexican sources and no difficulties are foreseen as to their
gquality or availability,

B. The Port of Lazaro Cardenas

4,07 The port, described in detail in Anmex 5, is being constructed
by the Ministry of the Navy (Marina) at the mouth of the Balsas River and
comprises a dredged channel of 14 meters depth to accommodate 50-80,000 DWT
bulk coal vessels, deep water berths, and ancillary facilities., The Gov-
ermment intends this to become a general purpose port and plans to coastruct
600 meters of quay in the first phase, of which 200 meters are required for
handling initial SICARTSA traffic -- imports of plant and equipment during
the construction phase and coal from 1976 onwards, and outward movement of
roughly 104 of steel product output for coastwise shipment to the north and
gouth of Mexico. The port plans have been reviewed by the Bank and are
congidered technically and economically sound. Construction is well underway
and fxpecte& to be completed in time to meet SICARTSA's needs.

C., ' Trangport of Finished Products

4,08 About 90% of SICARTSA's output, or 900,000 tons per year beginning

ia 1979, will need to be moved inland to the principal markets of Mexico

City, Guadalajara and elsewhere. A number of voad, rail and sea alterna-

tives exist, requiring varying levels of investment for new facilities or
improvements to existing infrastructure (see Annex 6). Following a study
uadertaken by consultants to SICARTSA, the Government has deciﬁeé to construct

&2 railway link from the plant site to Nuevs Italia, where it will comnect

with the national railway system and give SICARTSA zccess by bxis mode to

most of i¢s major markets, Because the link will act be completed until

1978, however, road transport will be utilized for the first two yezrs of
SICARTSA's production —— unless studles still in progress demonstrate that it is
preferable to ship part of the steel by ses to Manzanillo during this pericd for
onward tramsport by rail. No technical problems are foreseen and the CGovern—
ment has given the Bank appropriate sssurances that resources will be commiIt-
ted as needed to upgrade the road to Nueva Italia and to complete the railway
i1ink at the earliest possible date, SICARTSA alsc has committed itself Lo sub=
mit to the Bank for comment by Sepzember 1974 its own detailed plans for sceel
product transport, including orgenizational arrangements,.

okt
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e ‘a2z Ciwy of ‘erzaro {ardenss

4.0% 4 new City, described in detail in Annex 7, will be coustructed
,@ srovide residentisl and commercizi faciliities for | SICARTSA s 4,000-man
Stege I workforce and their families and, later, to serve as the urban
core for a possiblz 90,000 personms who will populate the Las Truchas area
by the vear 2000 Jimmex 7). Planniog for and construction of the city,
ze be locatad on &9 6 hectares &uEaCunL to the steel works, are under the
rvizion of a Covernment Trust Fund fovmed for this purpose. SICARTSA

SuTeY

iz zepresented on che Fund's Board of Directors, but will have no fimancial
mﬁii@&t ion Zo the =2ity. Detailed comstruction plans for housing and
irfrastructurs are noi yetb comsileted, but the Bank has reviewed the general
schema and f@unﬂ,‘“ satizfactory. The implementation schedule, however,

tg tight, 1z shtained the Government's assurances during negotiztions
that adeguate sup°ﬂ“2 would be given to the ciiy’'s comstruction program.

E. Envirorments’ Fropection

4,10 The stens being taken by SICARTSA zo minimize the adverse effects
of the mine snd stial works om the surrounding env;ranment are above
aversge for & proisct »f this type, znd the company's positive attitude
towards this subjsc: zhould be commended. Plant design has been directed
at vestrizting acgfag.; lszvels of water, alr and noise pollution from the
main proaiew areas - the wine, peilet plant, biast furmace, steel plant,
rolling miils, powsr plant, and oxygen plant ~- and the works layout will
reduce the fmpact of rasidual poliuvtants remaining after cleaning and con-
zrol measures. Wé;e sollution s of the greatest concern, given the coastal
locagion of the plant and the recreational and commercial potential of

nearby beaches and off-shore waters. To minimize discharge problems, most
process water will Lo recireulszted, limiting the plant offtake to less than
1% of Balsas River flow . past the plant. The sea's proximity also will
simplify drainage and reduce the cost of effective disposal of treated
afflvents. Descriztions of the specific pollution control devices deing
incorporated into ¢he stesl works are contained in Amnex 4-1, and tha
general objectives for pollution control are ocutlined in Apnex 8. The

total capital cogt of identifiable pollution control steps is estimated

at US§1Ss mi Liom &nd the addition o oparating costs ai about US$2 per
ton of steel product. ' '

f“ﬁg

r
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1% ?arﬁng axyoniations, SICARTSA gave assurances to the Bank that

: would continse 3 carry cut the project with due vegard to environmental
ACCVTE. » A

i

P

212 More general envirenmental problems are associated with develop-
ment of the port, aew city, and feglonal Infrastructure, These are beyond
the direct control of BICARTSA and ave effected by a variety of Government
asd private azemcies involved in their development. A comnsulting ecologist
visited the project reglon for the Bank in August 1972, and conducted a
ganeral survey of the problems presented by the above infrastructure devel-
aqpeent, as well as the general ecological effects of buiiding a huge steel
watks in this heretcfore undeveloped area., From his report, it cam be
eonaluded that there ic ifctle chance of any adverse effect on the Zihua-
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'tanﬁjo tourism project, 100 km down the coast, which the Bank is helping to

finance. In the project area, however, the consultant identified a number
of- possible hazards, including the destruction of mangrove estuaries through
land-fill operations, upsetting certain natural systems that provide natural
waste treatment and nutrients for off-shore marine life, and possible eutro-
phication of the waters withﬁn the new port because of inhibited natural

flushing- action.

4,93 . . The latrer problem seems now to have been resolved through
changee in the port design, but others will remain., Longer-range planning
ig needed, and the Bank therefore will encourage the Government to prepare

& master land-use plan for the Michoacan/Guerrero coastal region. Insofar
ag the Bank is involved in the Las Truchas project and Zihuataneic tourism
development, and possibly will participate in a proposed forestry project

in Guerrero, & Bank offer of assistance to the Government in drawiag up this
plan will be fortheoming.

7. Project Orzanization and Management

4,14 Responsibility for project execution rests with SICARTSA, under
its Director General, former cabinet member Ing., Adolfo Orive A4lba, and
Project Manager Img., Carlos Molina, a man with many years of experience

in the Mexlecan comstruction industry. (A chart of SICARTSA's present organ~
ization for the comstruction period is shown in Annex 3. ) They are receiving
substantigl assistance from BSC in all technical, financial marketing and
organizational aspects of the project. 1/ BSC at present has about 65 resident
specialists in Mexico, and will continue at this general level of assistance
threoughout the construction period and into the initial period of operations.
BSC counterpart staff are assigned at various levels throughout the organiza-—
tion, includimg the general management of the company, and most technical
areas hsve BSC staff in functional, not merely advisory capacities, The
arrangement appears to be running smoothly and a good technical team has been
put fogether.

5,18 Overall, SICARTSA's organizational arrangements are considered
appropriate to the company's needs, The major weakness has bezen that the
important financial planning and marketing functions have been contained in
zhe Ecomomics and Finance Division, where they have not received adequate

attention sz commercial (versus economic} subjects. During negotiations,
@@wcverg SICARTSA informed the Bank that this division would be split into
separate economic planning, financial plamning/control, and sales divisions,
with the latter two headed by qualified executives. These arrangements are
congidered satisfactory, as are the procedures SICARTSA has indicated it will
follow to inform the Bank of the professional qualifications of appointees 2o
these posts, and other executive posizions.

jj The BSC group includes sub-—contracted staff from W.S. Atkins & Partners

and Mclellan and Partners, both of the United Kingdom, Specialized assistance
in pelletizing has been sub~contracted to Koninklijke Nederliandsche Hoogovens

en Staalfabricken NV of the Netherlands, and in iron ore exploration and mine

planning to Societe Francaise D'Etudes Minieres (SCFREMINES) of France,
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G. Employment and Trazining

Labor Force

4,16 By the 2nd of 1973, asporoximately 1,750 persons will be working
on construction of the steel works. The work force will increase to about
7,000 by the end of 1974 and peak at 9,300 in 1975. The operational labor
foree will total about 3,700 persons, excluding head office and sales per-
sonnel (Annex 10). Of these, about 7% will be associated with the irom ore
mine and related ore processing and transport facilities. Operating labor
will comprise voughly half of the lzbor force and maintenance employees a
third. The balance will be supervisory, administrative, and other salaried
staff. The totel impliies & labor productivity of about 8 man-hours per ton
of finished product, which is very good by world standards for plants of
this type.

Training

4,57 Training of the above labor force will be carried out by a new
Training and Development Department as outlined in Annex 10. The program
has been discussed ir detaill with the Bank and is considered consistent with
the goal of facilitating successful start-up and initial operation of the
piant. A new training center will be financed in part by a grant of
US$500,000 equivelent from the British Cverseas Development Administration
{ODA}, which alsc will be applied towards the cost of training senior
Mexican perscnnel in UK. steel woriks.

E, Project Schadule

£,18 Project compietion is planned for mid-~i976 in accordance with
the schedule shown in Asmex 1%1. The schedule is tight but achievable if

the momentum established over the pas:t year can be maintained, This will
require Government cooperation in expediting the registration of purchase
contracts and issuznce of import licenses, and appropriate assurances in
this respect were given by the Government during negotiations. Civil works
are already underway and initial letters of intent to place orders for major
eguipment packagas are beginning tc go out. It is expected that the first
firm orders {with escape clauses) for items the Bank has been askead to
finance (para. 5.70) will be placed prior to consideration of the prcject

by the Bank's Board. In view of the necessity to maintain project schedules,
the Bank has agread o recommend to the Executive Directors retroactive
financing of up o US33 million {(4.37 of the loan) to cover the maximum
orojected expenditures sriocy o Lean signing.
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V. CAPITAL COST FINANCING PLAN AND PROCUREMENT

A, ‘Capital Cost

5.01 The project cost estimate is detailed in Annex 12~1 and summarized

below:

CAPITAL COST OF THE PROJECT

MS Miliion

Foreign 1/Local Total

Plant, Eguipment

US$ Million

Foreign 1/local Total &

240.7 3

and Spares 2060 949 3009 166.8  75.9 7.9
Services 57 104 161 N 2.3 12.9 ‘2.0
Preight and Insurance 153 63 215 12,2 5.9 17:27 2.7
Erection & Commissioning 123 656 789 T 9,8 53.3 63.1 9.9 -
Civil Works. - 995 995 - 79.6 79,6 12.5
 Structures 100 210 310 8.0  16.8  24.,87°3,9
Design & Engineering 111 225 336 8.9 18.0 26,97 4,2
Physical Contingencies 192 234 426 13,4 18.7 34,1 3.4
. Total Pixed Assets 2796 3445 6241 223,7  275.6  499.3 78.6
Pre-Operating Expenses 247 628 875 9.8 50.2  70.0 11,0
Initial Working Capital ~ 100 250 350 8.0 20,0 28.0 4.4
Price Contingencies 195 284 479 15,6 22,7 38.3 6,0

TOTAL PROJECT COST 3339 4606 7945 267.1  368.5 635.6 100.0
Financial Charges During

Construction 399 - 399 31.9 - 31.9
Refinancing of Early Debt

Maturities & Operating

Interest 138 - 138 1.9 - 1.0
TOTAL FINANCING

REQUIRED 4264 4217 848? 34341 337 .4 678,35
‘5.02 The equipment estimates were prepared by 35C in August 1972, based

on budget quotations from suppliers; modified in March 1973 to reflect the
jeffects of currency reslignments in February; and tozally revieed in June

o

1/ Direct foreign exchange component,
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575 to obtain the above figures, which are to be used for project cost
control purposes. Uivil works zad structures have been based on quantities
dezived from design drawings, suppiemented by BSC'’s experience on similar
projects and unit rates quoted by Mexican contractors. Physical contingen-
eiep to cover unforeseen needs during comstruction have been taken at 7.5%
of fimed capital, baused oa BSC's experience with similar projects. Pre-
opezating exnpenser include training costs and BSC fees, as well as the
edminietrative eest@ @vcjeﬁted for the pre-operating period. Price contin~
gearies have been datevmined on Che basis of expected price escalation at
€% per amnun for infernsitionally-bid eguipment and related items and 37
.4, for eivil wevks, structures, design and enginmeering, and pre-operating
c‘“2$ == & compogiis reflsction of recent Mexican price trends. Approximately
155 miliion in =

simpens, for which fiwxed price bids already have been

racaived b} SICARTSA, are axecluded from the price coatingency calculation,
The initia wazkz&g cepital estimzte is that porticn of total working capital
that cannet A ed by imtermel cesh flow, i.e., through the end of 1977,
:

led stavi-un. Owverall estimating methods have been
: gssumstions made sre considered reasonable,

[}
&

snthe after sgil
nservative and &

€
4]
3

2. 03 foreign exchan g@ component of total prbject costs
Qzaiaéin@ &a%3321%“ charges) is estimated at 42%, based on BSC's assess-
ument of the Likely coupetitivencss cf Mexican equipment suppliers.

B. &deqamgy of Cn 1eal Cost by World Standaxds
5.04 This 8 addressed fully in Annex 12-2, If the unescalated

project cost estims is adiustad to eliminate the iron ore mining and
processing componguis, thereby making it wmore comparable with published
inzernational figuraes, the modified total implies a capital cost for Las
ZPruchas of &bon&'§w$§93 per achievable anmuzl ton of raw steel, in 1973
dollars. This compares favorably with world standards for non-flat steel
piants (which do mot lend themselves as easily to the great economies of
scale possible with flat products plants of the type nmow being constructed
in Japan ané Europe).

i, Fi anc ng Plan

5,85 The tabla in para. 5.01 shows a tOLal project financing require-
t of USS678.95 millicn eguivalent, of n 467 is foreign exchange.’

The total includes USH31,9 milliocn for inu@f@at and financing charges dur=-

ing construction, snd US$171.0 miliion to refinance debt maturities and

interest due betweern the start of operations and 1978, when the company is

gxpected to begin gﬁcwimg a2 positive net cash flow (see para. 6.06). The
financial »nlan is zs follows: ‘ : :
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FINANCING PLAN

Source ' Amount %
IBRD Loan 70.0 10.3
IDB Loan 54.0 8.0
Foreign Bilateral Credits 173.6 26.3
Other Loans 75.4 11.1
Total Long-Term Debt 378.0 55,7
U.K. Grant (0.D.A.) 0.5 0.1
Equity 300.0 44.2
Total Financing 678.5 100.0
5.06 The Bank, IDE and Bilateral loans and credits together constitute

z parallel finmancing scheme, in which each lender finances separate lists

of goods and services and disbursements are handled independently. To-
gether, the Bank and IDB have been asked to provide almost a third of external
financing, and this has been sufficient to give the two institutions a

key role in project planning,

5.07 The Bank loan would be for 15 years, including 5 years of grace,
at the prevailing interest rate of 7-1/4%7 plus a NAFINSA guarantee fee of
1=-3/4%, bringing the total cost to the company to 9%. The IDB loan would
be on similar terms, but at 8% interest with a single 3/87 payment made
to NAFINSA as a service fee. Bilateral credit agreements have been finale-
ized or are being negotiated with Austria, Belgium, Canada, France, Germany,
Italy, Japan, the United Xingdom, and the United States on the basis of
preliminary commitments made in 19771/72. There is no danger that adequate
bilateral financing will not be available. The terms vary somewhat, but on
everage provide for the credits to cover 90% of the ¢ & f value of equipment
from suppliers im the respective countries, plus i15% of this value for Mexican
currency expenditures, for an average of 15 years with 4 years of grace (or
11 years repayment beginning 12-18 months after commissioning of the equip-
ment) st an average cost to SICARTSA of 7%. The company's equity requirement
of US$300 million will be met in Mexican currency by the existing shareholders
ag described in paragraph 2.03. The equity will be made available during
the construction period, according teo az schedule agreed with the Bank during
negotiations, Together with the above loans and credits, this yields rotal
financing of US$603.1 million, or US$75.4 million short of total require-
ments, through the construction and initial operating periods. The residual
amount will not be needed until 1976 and 1977, as the financizl projections
in Annex 16 indicate, and the source of this financ&mg has mot vet been
identified, Its provision will be adequately covered by the Govermment's
completion and overrun commitments described below,
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5,08 During nezstiations, the Bank obtained an unlimited Govermment
guarantee Lo prov é project completion and cost overrun financing, on terms
satisfactory to the 3Bank, so as to ensure project start-up under any even—
tuality (subject o a waximum 60/40 debt/equity ratio). This includes
covegage of SICARTSA'z workimg capital position (minimum current ratio of
1.5:7) until production and sales over six continuous months at 90% of

rated capaciiy have bLaen achieved.

D, Procurasment aud Disbursesent Under the Barnk and IDE Loans

Ry

5.0% The 3ant g intended ¢o finance @@p“@xﬁuately $6Z millien

{c & £ cozta) of @ , spare parts snd buiiding structures acquire&

through internszio mpztlitive bidding, in accordance with the Bank's
) & -&

guidelines, and abeor
A two—stage bidding
price propesals) si

is belng followad., ©
procurenent procedn:

£
ilion of intervest during construction thereon.
{technical proposals followed by separate
hat used with the Brazilisn Steel Projects
g'ti on of iteme for Bank finsnce and specific

beer baged on the desire (i) to broaden SICARTSA's
supply base beyond tinng ofiferiug bilateral fimancing so as to increase
compatition, end {ii) ©s =aable Menxican manufacturers to perticipate in
eguipment susply on an intermetiopslly-competitive baslis heyond the ilnits
of iocesal finameing -

ailablie throtgh bilsteral lendersz., In meeting chese
obisctives, & bidd and sreference syatem has been adopted which recognizes
th&* much of proecuz: ¢ for the projeet must necessarily comprise large

pachoges with sisgls conty cior responelbility ~- i.e. the blast furanace,
pelict p&@ﬂt @te. Since ao ¥eulcan swpplier could meet prequalification
eriteria for guch o E :%%p@msQwaéz ty, 2% inceptive tv use Mexicam re—
sources is given te - @@ﬁ re by way of a 15% margin of preference 1/
on &%@ el@a iy iﬁé @ﬁﬁ%@@@ﬁ s @f ﬁaﬁrﬁ@xican bids, For this

by a cmp&b@ *mw@r Mex
lzbor and services wsed im ite ﬁgﬁﬁfﬁﬁﬁﬁgw are a@t less than 502 of &he total
value of the coupon: . in those cases where Mexican companies can pre—
qualify to bid ézr@wbﬁyg and siot aimply as sub-suppliers, thelr bids are.
considered entirely Mexican whenm Mexiczn value added reaches 502, Procurement
under the IDB loam will follom similar principles.

%ﬁ Aonex $3=3, néﬁ@%”‘ %qg@@fV@ﬁ@lgm aﬁehaage component for goods originating
in ¥aoxico, the Llike 2al allpeation of the Bank's loan is as failﬁws°

5.%8 & list of the items @”@@@s@@ for financing by the Bapk is comtained

LISELY ALVOCATION OF BANK'S LOAN

Us3 Hillion % of Total
Forelgn Eguipment, Compoments gnd Spares 33 &7
Hexisen Hguipmont, Spares and
sreoturas , 29 42
interest During Qw@st*ua Lon 8 11
Total Benk Loan A ~ 100

nmcsm. e

1/ Or the prevailisg import duty im Mexico, if lower than 15%.
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The Benk will disburse the full ¢ & £ cost of equipmentvfor all items, irre-
spettive of the origin of the goods (excluding nom-Bank menbers) .

5,11 The loen is expected to be fully disbursed by the end of 1977
aceording to the schedule shown in Annex 12-4,

B, Other Procurement

5.12 Bilateraliy-financed equipment items are being procured under

the same general principles of international competitive bidding as those
followed for the Bank and IDB lists, except that credit terms are taken
into consideration during bid evaluatioms. Mexican sub-suppliers are re-
ceiving a similar 157 margin of preference in bid evaluation to encourage
bilateral lenders to allow suppliers in their respective countries to maximize
the use of Mexican resoutces. About US$30 million of additional equipment
has been reserved for procurement in Mexico. These are smaller items,

such as cranes, motors, pumpe, ete. for which adequate competition can

be pbtained in Mexico, and the’ arrangements are judged satisfactory. Civil
works and all structures, except for the large rolling mill buildings
contained im the Bank list, are being procured competitively in Mexico

and, like the Mexican equipment, are being financed by equity and the local
components of bilateral credits. The same is true for most of the erection
and commissioning contracts., The lack of international competitive bidding
is not judged likely to raise prices artificially for any of these items.
The Mexican construction industry is large enough to absorb the project
without overheating, and a0 problems are anticipated in obtaining necessary
labor skills.

VI. FIBANCIAL ANALYSIS

A Projected Revenues

5,01 The assumed buildup of revenues is shown in Amnex 13 and is

based on SICARTSA's projected commissioning period of 2-172 years from
startup in mid-1976 to full production in 1979. This is comnsidered realistic
for a plant of this type and is achievable i{f the training and commission-
ing programs are carried out as plammed. In accordance with the conclu-
giona in para. 3,06, the average sales price delivered Mexico City is
US$185.5 per ton of steel product (in conmstant 1973 currency). After

sales costs, taxes, and discounts, the average net yield to SICARTSA

becomes US$176.3 per ton, Escalation is then applied as shown in

Bara., 6.05.



E, Uperating Couts

.02 Cpereting costs have been estimated on the basis of BSC estimates
of fixed and variable consumptions of raw materilals, labor, fuel and energy,
consumables, mainptenance materisls and sundries for each cost center. Labor
coste have been bazad on detailed manning schedules, projected minimum wage
rates in the project ares following plant completion, and analyses of the
savroll cost astrucrures of other steel companies in Mexico. Materials and
energy prices have Dezn taken st prevailing unit rates in Mexico and ad-
Justed for possil changes prier to start-up -- except for the assumed coal
fmcort gsrice of USSZZ per ton CIF (1873 currency) which is based on a world-
wide study of future coal prices condected in early 1973. The estimating
@methods have beenm reviewed by the Bank and are considered acceptable.

5,83 Total aﬁcr;tiﬁg costs, excluding depreciation, interest, and
finiched product Zraasport, are estimated at US$59.71 per ton of finished
product, of which Jixed costs constitute US$15.6 per ton (27%) and variable
costs USS43.5 per som (73%). These also ave zubjected to escalation as
shown in para, 6,05, 4 fuil brea&d@sﬁ is ghown in Apnex 14 and sumnarized
below:

7% QPEEATING COSTS AT FULL PRODUCTION

1973 US$ per % of

Ton of Product Total
Wages aund salasvies 12,7 22
Raw Materials -~ Ceal i5.6 286
{ther 5.5 S
Fuel and Energy 3.8 &
Haintenance ¥aoterials 12.1 21
Consumables/Scndries B 14
Pilant Insuracce 1.0 _2
Total 59,1 100

acmc—

The rotal is low by world standards, but 18 considered realistic inm view of
the savings o be obtained by basing the project on local iron ore. The
projected full cost of ivon ore pellets into SICARTSA’s blast furmace is
about USS$I0 per ton, which is at least USS7 below comparable costs to
Furopean and Japanase producers,  This implies a total operating cost sav-
ings of US$11-12 per ton of fimished product, or about 177 of what total
anit operating cogts night be 1€ SICARTSA bkad to import iron ore. -

. Transsert Costs

6.C4 It hes been sssumed for the fimancial analysis that road trsnsport
will be used to all markets ~-- the most conservative alternative cost-wise.

The cost from Las Truchas to Mexico City is estimated at US$13.6 per tom and

is considerad am appropriate zverage based on prevailing rates in Mexico.
£imce SICARTSA nesds to absorbd trénsport costs for only the 607 of its output
&@&@ﬁiiy destined For Hexico Clty {(dnnex 1), its true road transport cost would

be only US88.2 per tom of zotal plant output,
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De Escalation in the Fimancial Projections

6.05 To provide a reasonably accurate picture of SICARTSA's ligquidity
position during the early years of operation, the Bank's financial projec-
tions have been based on operating costs escalated at 37 per annum, repre-
senting a composite of expected rates of increase for the various plant
inputs. With prices it has been assumed that 1976 levels in real (unin-
flated) terms would be about 2-37 above those prevailing in mid-1973 and that,
subsequently, current prices would increase about 2% per annum, or roughly
1% below the rate of increase for operating costs. Depreciation and finan-
cial charges are not escalated since they relate to capital costs that re-
main on the books at historical values., The price assumption is conserva-
tive and is intended to demonmstrate (i) that SICARTSA can remzin financially
viable even if its prices rise at a lower rate than the general rate of in-
flation in Mexico amd (ii) that SICARTSA thereby can be expected to exert

& positive restraining influence om future HMexican steel price increases
under competitive conditioms.

E. Future Profitability

6.06 Detailed income and cash f£low forecasts for the first 10 years of
operation are shown in Anmexes 15-1 and 15-2, and seleécted items are
summarized below.

SELECTED. PROFITABILITY INDICATORS ‘
{Us$ million)

1976 1977 1978 1979 1982 1985

Sales Volume (000 tons) 150 500 800 10600 1060 1000
¥et Revenues 3¢ 01 165 210 223 236
Operating Profit {14) 9 55 86 2 o7

% of Revenues . &7 9 33 41 41 41
Net Income after Tazes - {25) (22) 24 58 20 57

Z of Revenues T (83) {22% 15 28 40 24

% of Bouity ()] { 9 9 17 19 10
Cumulative Net Income - (25) YD {23) 35 276 465
Net Cash Generation - - 16 61 61 28
Cumulative Net Cash Generation = - 16 77 219 328

The projections show losses for the first 18 months of operation, followed
by a profit of US$24 million, or 927 of shareholders equity, in 1978. From
1979 through 1983, ammual net income is a very adequate 15-19% of share~
nolders equity, but it drope subsequently to about 10% after income

tazes come into full effect im 1984. Prior therete, SICARTSA will have the
benefit of accelerated tax depreciation given to new enterprises in
specially-designated development regions, the effect of which is to enable
the company to avoid paying taxes until its assets are fully depreciated
on the tax books. Cumulative losses are covered by 1979 and cumulative
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srofites vessh US§L0S niiliion st the end of 1985, the temth year of
w@e”at ioms. FHet cesh gzemeration after debt service and assumed dividends
vises repidiy afcer 5977, and cumulative net cash generation is projected
as US$325 million ovar the '1976-85 neriod, providing a substantial dinput
o new iavasiment and ezpansion. The financial rate of return on total
ceplital usiag constant prices (net of assumed inflation) -is about 11% and -
on shercheldere aouity obeout T0Z.

»

prive) 3]

6.3

P
o Pioansfsl Poail

07 Banlance shes: projections for 1976-85 are contained in Ampex 15-3
of signifizant i%ﬁﬁ@%t@fs ere ziven below:

£3h

2]

&ZQEZEEB TEDICATORS OF PINANCIAL POSITION
~€{USS miliion)

197¢ 1577 1978 1979 1982 1985
{6 mo}

. Current Assats [ 34 59 79 31 87 93
Current Liabilitice iz 25 42 - 43 45 47
et Working Capitel % 22 25 37 38 42 - 46
Current Retic 2,9 %69 1.9 1.9 1.9 2.0
Q?::.iﬁi &7‘3 .»’iu (‘503 29@ ?04 '3.0 ?.0 1.1
Long~Term Debt/Bcuizy 3664 59741 56/44  48/52 30/70 13/87
Times Debt Service Covared 2,6 L 2.2 (over 2.2)

/7 Excluding Surplus Cash for Investment.

Setisfaczory net warking capital figures are shown for 1976 and 1977 only
because the c@mpary will continve to draw down long-term debt during the
Zirst 18 monthe of operation, in part to vefinance maturities and interest
on esrlier debt., PFrom (978 orward z positive net cash flow is projected
and a2 sound current ratic of 2371 or greater results, together with an
crually healizhy cuick ratio of 1.4:7 or more. The debt/equity ratio

negks &% 59741 in 1972 and drops below 50/5C in 1979, the first vear of
Swli pr@éuﬂﬁzﬁn, This is considered sdequate, so the projected minimum
gruity base of USS3O0 willion is accaeptable. Debt service coverage during
ghe firsr & wonthe of ooeratien is low, consistent with SICARTSA's projected
noed for outside fimencing durdng 1976 and 1977 and justifying the Bank's
emtension of i¢ts grace pericd to five years, By 1977, the company begins
Zo cover its interest and principal obligations and, subsequently, a
healthy coverage of two times or greater is projected.




6. Semsicivity Analvsis

6.08 An analysis has been carried ocut to determine the sensitivities of
the projected rate of return and various indicators of SICARTSA's financial
position to changes in basic assumptions, Two sets of tests have been rum,
the first pertaining to the proiected production and sales buildup period

of 2-1/2 years {(the "A" cases) and the second assuming an extended 5-1/2 -
year buildup pericd (the "B" cases) that could result if plant commission-

- ing were not to proceed as fast or the market were to grow slower than A
expected., The former is considered more probable and therefore was chosen
for the preceding fimancial projections. The results of the semsitivity
analysis are shown in Apnex 15-5 and summarized below:

' SENSITIVITY TESTS

Net Cash
Rate of Debt Service Cover Accum,
Return 1977 1978 1279 ° to.1980

’ch) {Times covered) (US$million)
(1) Base cases A 11 1.2 1.8 2.0 118
B 10 0.8 1.7 1.9 67

(2) 1% slower price A 10 1.2 1.8 1.9 108

increase B 9 0.8 7.6 1.8 57
(3) Capital costs down A 13 1.7 2.4 2.7 131

US$50 million B 12 1.2 2.2 2,5 92
{4) Capital costsvup ,

US$6C million and A 9 0.1 0,7 0.8 20

1 year startup delay B 8 0,1 0.5 0.6 3
{3) Operating costs up A 9 0.9 1.5 1.7 80

152 B 9 0.5 1.3 1.5 31

The primary =ffect of the slower buildup is to reduce surplus cash genera-
tion over the 1976-80 period, and, therefore, the internal resources that
would be available for Stage II expansion. It does not greatly sffect the
rate of return or the early liquidity picture, as shown by debt service
coverage in 1977-78. " A further cost/price squeeze of 1% per annum (beyond
the 17 squeeze already implicit in the base cases) reduces the rate of re-
surn by about 12 and has a marginal effect on liquidity and cash accumula=-
tion., A reductiem in capital costs of USS60 million, or about 10%, would
leld significant bepefits in all areas with the opposite true for an
equal increase in costs and a one-year startup delay. Operating costs are
important, but not found to be critical within the 15% range of error as-
sumed in Cases 5 4 and B. This is considered the most probable of all the
sengitivity cases. . ,
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£.48 &z bomen 15-5 shows, the sales plan lags behind the cash break-
ever sales level throughou® the ‘ﬁvsﬁ 18 months of operatiom but the two
coincide by 1978 and subseguently diverge, with sales increasing and the
bresi-aven iﬂvei felling. 3y 1980, the company could break evenm on cash
%@czun* at 38% of projected sales.

H, J@ﬁera&‘?"sject Rial =3 ana Sensitivity Em@lications

§.10 | The comciusion to be drewn from the above sections is that the
company’'s long-term fi?&ﬂ@i&& gasﬂhﬁﬁf is strong, but that the first year

or two of operations present liguidity probleme having important implications
for lender sacurity. *%f§ risk should be ecovered adequately by the com-
pietion and sverrun vwam@t“a bt eeﬁmagéed in para. 5.08. Once the project
resches full crodu cﬁéaz 2l risks from a lender’s viewpoint will be
ilow. Therefore, al z mighz e argued that Goverrment ownership of
SICARTSA would iu oizg working capltal guarantee for the life of
the 3gak loan, it praferable o cut this direct iink with Govern—
nent in the intere: @* meinzeining & level of financial and commercial
independence for the compeny. Hevertheless, because the Govermment will
retain the right to conirel steecl price cellings, the Govermment's agreement
to review steel prices from time to time, zs described in para. 3.07, is

very important from the stindpoint of SICARTSA's future financial performance.
The sgreed cousultation clauge i the Cuarsntee Agreement will allow the

Bank and the Covernment te ezchopge vwiesws in this rega*d as necessary.

*ﬂ
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6.%% It wae Ffuzther agresd during negetiations (i) that no div1dends be
allowed until the debit/equity ratio has dropped below 50/50 and/or if the

result thereof would be fo lower the curreant ratioc belew 1.5:1; {(i1) that
cupelative dividends a: amy paint éa gime be restricted to one-half of
SICARTSA's cumulative uel Zncome from the time of plant start-up: (iii) that
SICARTSA be restricted from undevtaking any further long-term debt if the
result thereof would raize the de@tia@u ity ratio above 60/&6‘ and {iv) that
capital investuent axcseding USS1S milliion per annum be allowed only after
prior agreement betwesn the Boui: end SICARTSA. ’ .

T. Nmzt i Expapsion Stage 2&3

.42 48 noted pravipusly, SICARTSA plaus to meve into its second stage
of development soon &fter gsucceseful start-up of Stage I. Comstruction

might be expected o bagia avound 1978, with the first production about

1981. The @f@JectQ@ ag?i“&A cost of Stage I1 is US$400-450 million at 1973
prices, &ﬁcfv‘&ng fized assets, working capital and pre -operating expenses.
Thiz is voughly 70-80% of the estimated cost for Stage I, implying consider-
gbls economies of scale. 2Preliminary estimates indicate an incremental
fioancial return from the @a@@&3§sﬂ of 13-15%.
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ViI. ECCNOMIC JUSTIFICATICON OF THE PROJECT

A, Las Truchas Versus Alternative Steel Expansions

7.01 This issue i{s addressed in detail in Annex 16-1. The Las Truchas
project hHas been chosen from amongst several alternatives for the next
major step in Mexico's steel expansion, among which have been (i) importa=-
tion of semi-finished szeel products for domestic rolling intc finished
products; {(ii) production of steel in electric furnaces, based on sponge
iron and imported scrap; and (iii) fully-integrated steel production
schemes, either as expansions of existing Mexican plants or as new projects
adjacent thereto. The first route would be impractical as a means of
neeting future demand growth insofar as supplies of semi-finished steel on
world markets would be difficult to obtainm on a reliable, long-term basis
and, even if obtainable, would be expensive. The second alternative also is
unattractive as a major production route given Mexico's position as a net
importer of scrap, the unreliability of imported scrap supplies and prices,
and the high opportunity cost of electricity in the country. The third
route implies a number of separate alternatives which basically are less
attractive than Las Truchas because of restraints imposed by their loca-
tions. SICARTSA's lccation adjacent to its iron ore supply and a deep
water port facility will give it rzw material advanzages unmatched at any
of the locations of the existing integrated producers. The coastal site is
in keeping with the world-wide pattern in recent years to place new steel
works at sites where they can utilize high-quality imported raw materials
transported from distant locations in large bulk carriers. Im the long run
Mexico will need to import irom ore, and when the Las Truchas reserves are
depleted, SICARTSA will be in a position to import it at far less cost

than the present inland producers. SICARTSA also is about 30% closer to
the main Mexico City steel market then its major competitors; and, although
the projecz will hasten the need for improvements in the regionzl. transport
gystem, the lomg-term economic costs of moving its finished products shouid
be lower than those of the existing producers.

B, Economic Return

7.02 Steel import prices used im the economic return calculation are
those discussed in pars, 3.11, Costs have been based on the fimancial
estimates, with adjustments made for taxes and higher energy, port, and
transport costs, as shown in Anmnexes 16-~Z and 16-3. Labor costs have

riot been shadow-priced. All economic projections have bezen made on

a constant-price basis. A graphical representation of the economic
return calculations is found in Annex 16-4, The basic return is 12-13%
for the likely range of import prices, assuming the probable Z-1/2

yvear production buildup pericd, and from 11-12%Z for the slower 5-1/2

year buildup, At the maximum possible long~term price, the rerurn rises
to 15-16%Z. Increasing rhe assumed transport cost by 50% -~ a level con-
sidered sufficient to take in virtually any transport cost contingency --
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iowers the economiz veturn by omnly 1%, 30 that it can be concluded that
transport is not a sericug ecopomic issue, Combining a 15% increase in
operating znd port costs with the above transport increase yields an economic
return range of 8-11%, similar to the 8§-10Z range that results from a

one year startup delay and capital cost overrun of US$6C million, In no
case does tha return drop below 8%, and even that level would result only
from a combination of uniikely events. If full shadow oricing had been
utiiized, it is likelv thet these rsiurns would have been higher, It
therefore is conciuded that the probability of an economic return exceading
10% is very high, ma%ing thes sroject economicezlly wiable in the Mexican
context,

C. Foreign Exchange Ssvings
7.03 The direct foreign exchange (FE) effects of the project azre shown

in Apnex 16=~5, Indirect FE effects have been ignored. Over the 1976-9%
operating period, net FE savings are projected at US$1,7%4 million, or an
average savings of U5$113 millien per yvear. The annual figure implies that
the FE component of cepitael investment in the project, US$292 million,

wiil be covared in less than thfée average years of operation. The atove
estimates ave felt to be comgervative imsofar as the benefit stream is
based on the minimunm steel import price used in the preceding economic
analysis and therefore veflects the mivimum projected gross FE savings to
Mexico through import substitution.

D, Regional Impzet of the Project
7.04 Regional or secondavy benefits of the project have not been taken

into account in the preceding economic analiysis. Nevertheless, as described
in Annex 17, the project’s impact on the surrounding region should be
considerable. The regional employment effect most likely will be through
SICARTSA'es generation of demand for supplies and through the demand of its
employees for consumer goods and gervices -~ so-called “backwaré® linkages.
"Porward” linkages to new industries in the area that will use SICARTSA's
products ars not likely to be large, particularly in the first staze. An
analysis has been carrviec out of the actual impact the AFMSA steel slant
had on the city of Morecleva following its construction inm the 1540°s

an¢ the results have been transferred to the Las Truchas case. If this is
any gulde -- and there is reasom o believe it is —— the urban population
in the Las Truchas area is iikely o vise from the present 15,000 perscns
to over 90,000 by the end of the century. It could welil be higher, given
the other resources ir the region.

111, ACREEZMENTS REACEED DURING NECOTIATICHS

8,01 During negotiations, the following principal agreements were
reached with the Covermment, KAFINSA, and the company:?
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(a) The Govermment will take all reazsonasble action reguived few
coordinating steel expansion ia Mexico, and will mot approva
oz support further expansion ¢f existing steal plante or new
steel works without considering market demand and ecomomic .
Juatification, including in the latter, comsideration of ths
iapact on the viability of Stage II of Las Truchss {(zara. 2.12);

() The Govermsent will review steel prices in Mewico fyom time
. to time and use ite best afforts to wmaintairn pricas at levels
that (i) are vessomably vraleted to Mexican preductisn coate
and world price levels and {i1) ave such as %o allowy sleel
coanswmers in Mexico to share in any decline in preduction
~ coste through reductions in stesl prices (paza. 3.07);

Eegtructure

{e) The Govermment will pgwﬁ&e the transport infrastructures
nasded by SICARTSA and allocate the resources necesyary
towards this objective \tpm‘a. &.08);

(d) SICARTSA wili sudbmit ¢o the Bank for comment by Septesber 28,
1974, detailed plams for meai product tranmsport, inciudiag
@rganizatiomi aTreagaments {para. 4.08);

(o) Adequats Covermment support wilil be given s the eoust treetion
progren for Lezarc Cardenas Cisy (peras. 4.09):

Eion

{€y The company's present Ecomomics and Fimance Divieisn will be
zgorgenized into separate cconomic plamming, fimencial and
sales functions, with the latter *wo under cemmercislly-
oriented nanagers {para. 4.15);

€2) The Bank will be informed as to the pmf@éfm@a&“ gralificutions
' of the finereisl and sales nmanagers, and s deen azsured e?m&
suny future appointments or changes at gimilisr levels of monsge-
sont will be determined by the sase high stauderds of vesruvit-
went (pars. 4.313); : :

Sigsmeial

(k) The Govermment will guarantee the provisios of & minimm of
US$300 millfer in equity sccording to an agreed schedule
{paras. 2.03 snd 5.07):

(1) The Covermment will provide zn uvnilimited proiect cmaa.@&zm
and cost overrum guarantee (subiset to & 53740 debi/enat
zastriction and with 21l Zinasecing om terss ga&iﬁ&e%@ m
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Bivwidends wilil ot be sllowsd watil the debt/eguity ratic drops
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§.02

The arejent will de eorried ove with due regard to enviromentsl
Zeceore (pews. G.0%0g

The Govermment will esepepsze to the fullest extemt poseidle
in W@@J’ﬁﬁg the gregicteacien of SICARTSA's purchase comtracts
ard ¢he decusmes of dmpect licensas (para. 4.18).

Baged oz the forvegeimz, the project provides a sound basis for

& loan 20 SICARTSA of US$70 elililse sguivalent for 75 vears, izcluding 5
years of grecs.

Industrial %mj@ ¢ Depasimist
duguee 10, 1973



ANNEX 1

MEXICO - L&S TRUCHAS STEEL PROJECT

THE MARKET AND PRICES FOR STEEL IN MEXTICO

4, The Market
Introduction

1. The Mexican steel industry traces its modern history back to
1900, when the first integrated iron and steel plant was established ai
¥onterrey by Fundidora de Fierro y Acero, S.A. (Fundidora), with capacily
for 90,000 tons of ingot steel per year, and a rolling mill for shapes and
ralls, It produced 11,000 tons of steel in 1903, the first year of produc-
tion; and by 1911 output had risen tc 72,000 tons. The next major develop-
ment took place in 941, when Altos Hornos de Mexico, S.A., (4FMSA) was
formed to set up an integrated stesl mill for flai products at Monclova.
The plant wes concelved as a wartime measure, to achieve a measure of in-
dependence from imports, and was glven special facilities for procuring new
and used equipment from the U.S.4,; it was commissioned for production only
in 1945, Since then the industry has grown e::orns:l.ds""ea.z:ﬂ.y5 and Mexicols
present annual capaclity for raw steel pro&xctlon is estimated a2t 5.2 wmillion
tons, distributed among the various companies as shown below:

MEXIGAN CRUDE STEEL CAPACITY DISTRIBUTION

Company Capacity
| | (000...2 Tons)

AHMSA ' 2,500
Fundidora ’ 950
Hojalala ¥ lamina, S.4,- Monbtesrrey -

(EYLs4) and Puebla 750
Tubos de Acerc de Mexico, S.4.- Veracruz

(T 280
O‘mer : 870

Total : 5,150

Fundidors is expecied bo increase its capacity to 1.5 million tons befors
SLCARISA begins produciion in 1976, so the total indusiry capaciity for this
exercise cax be taken at about 5,7 million tons.

2. tual rew steel productlon in 1972 was L.2 miliion tons, up
7.2% from the previocus year. Historical data of capacity utilizmaiion
suggests that technical limitations restrist achbual og:bpu’o in the .;.ntmgmwd
units %o aboub 90F of installed capacily, and in the semi-integrated wnii
to about 80%. On this basis, total ouitpubt from the nominal cxzpmcmy of 5,,?
million tons would be abous L. million tons , which can be taken as ths

i/ Six small semi-integrated plsnts. The bulk of this cepecity is located
in the Mexico City arsa. '
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effestive raw steel capacity of the indusiry.

3. The imstalled capacity for rolling finished products is sub-
stantially in excess of the indusitryis current steel making capacity.
SICARTSA has estimeied the effsctive rolling capacity of the industry at
about 2.5 million tons of flat products, 1.8 million tons of light non-
flat producta, 0.6 million tons of hesvy sections, and 0.2 million tons of
searless pipes, for a totel of sbout 5.0 million tons. This estimate
zssumes the offeciive rolling cepacity of the integrated mills at 90% of
nomdinal capacity, the semi-integrated mills 80%, and the non-integrated
units 70%. These percenteges are considered reasonable as measures of true
capebilities,; =zlthough they sxceed actual performance 4o date by any of the
major cabegories of producers., Since five milllon tons of finished products
would require ebout 5.7 million tons of raw steel input; and the existing
raw steel caspacity is cnly about 5.2 million tons, the country is nominally
short about 1.5 million tons. 7his gap will be reduced o abouit 1 million
tong after Fundidora's expansion %o 1.5 million tons. o

Hecent Hisbory of Sitesl Consumption

L. Zipparent @onsumptioné/of stesl products in Mexico has increased
during the past 20 years st an zverage annual rate of about 7.7#, though it
has fluctuated substantially from yeer to ysar. Apparent consumption exceed-~
ed 1.0 million %tons squivelent for the firs’t time in 1956, and by 1965 had
risen to 2 million tens, desplite four ysars during which consumption declined
or showed neo apprecisble growth. The average annual growth rate for 1952-62
was 7.1%; and the resord Tor the following decade was sowewhat betiter, with
apparent consumpticn incressing from i.b miZllien tons in 1962 to 3.1 million
tong in 1972, or an average amnual growth rate of 8.3%., During the 1971
recession, apparent consumption dropped to 2.8 million tons. For details
see Table 1-1, :

5. From 1953 onwards, the Ircn and Steel Marufacturers Asscciation
(CNIHA) has maintained continuous detailed records of consumptiorn by product
group (see Table 1-2). They indicate that from 1962 to 1972 apperent con-
gumption of non-flat products increased from 680,000 tons to 1,312,000 tons
(6.8% annual rate) whils that of flat rolled products increased from 556,000
tons to 1,552,000 tons {9.9% enmuel rete). During the same pericd, the
spparvent consumption of seamless pipe increzsed very 1iittle: from 130,000
tons in 1962 tc 191,000 tons in 1972 {3.9% anmual rate). The apparent growth
of flat rolled products consumpiion a2t a faster rate than non-flat products
is in keeping with the experience of cther countries during similar stages
of devslopments. ' : '

Projsctlons of Demand for Stesl through 1980

6. Seversl projections of domestic steel Gemand have been prepared

1/ Domestic production pius imports minus exports.



in recent years. ZFirst the Bank of Mexico attempted a projection for the
period 1967-76, based on its experimental input-output model for the Mexicen
economy (L5 seciors). This was part of a large exercise for forecasting
development of the Mexican economy. and was superseded by studies undertaken
by Nacional Financiera, S.A. (NAFINSA), which has a substantial interest in
the two largest siteel companies, AHMSA and Fundidora; as well as SICARTSA,
NAFINSA prepared an independent long-term forecast in 1969 which was updated
in May 1971. ONIHA also prepared demand forecasts for the perdiod 1971-80 in
1969 and again in 1971. Finally, taking these studies into =eccount, SICARTSA
prepared its own forecasbts, focusing on demand for the non-fiat products of
the proposed project.

7. NAFINSA's projection of steel demand (1969) was derived from
a linear programuing model of the indusitrial sector. It estimated growsh
of demand at an annual average rate of 9.5% through the decads, and was
based on the assumption that GDP would grow at 7.1% znnually curing the
period. The revised 19771 estimate also assumed growtn of GDP ab 7.1% annuaily,
but projected growth of demend for steel at 8.9% per year for 1970-75, and
8.7% per year for 1976-80. The changes in the second estima*e were not fully
explained; they appear 1o have been influsnced to some extent by the actual
record of growth in 1969 and 1970, and by the analysis undertaken by SICARTSA.

8. CNIHA's 1969 forecast envisaged growth of demand at an average
annual rate of 11.4% for 1971-75 and 10.5% for 1976-80. The revised 1371
forecast offered two projections: a low rate of 6.5% annual growbh through
the decade, and a high rate of 9.0%. The differences between the two fore-
casts, and the assumpltions on which the low and high growbh rates of the
1971 forecast are based, were not explained. However, CNIHA depends to a
iarge extent upon forecasts made by member fimms, and changes in thelr ex-
pectations have a direct bearing on the issociation estimates for the fubure.
It should be mentioned that a forescast made by CNIHA staff in the mig-&0's,
which estimated raw steel demand in 1970 at 3.8L milliion tons, turned cubt
be very close to the actual figure -- 3.89 million tong; but it was based
an assunpbion that GDP would grow at 6% annually in the years 1965-7C, or
about 1% below the actual. In the end; the wide gap between the low znd
high projectvions for the decade of the 70's deitracted somewhai Ifrom the use-
fulness of the CNiHA forecasts.

gy

9., SICARISA's first estimate of demand for steel in Mexicso, made
in 1971, followed the pattern of earlier studies by NAFINSA, and was based
on broad assumptions regarding the rate of growth of GDP, the proportion of
gross fixed capital formation (GFCF) in GDP and changes therein through
vime, the correlation of steel consumption to GFCF and GDP, and changes in
the indirect consumption of stesl, which is relaied %o imporss of capital
goods. It projected growth of demand in the period 1972-75 at about 10.1%
per year and for 1976-80 at 8.6% per year. 4 second SICARTSL projection,
made in the light of consumplion data for 1971 and paxrt of 1972, envisaged
growth of demand in the first half of the decade at somewhat lesg than 9%
per year, and for the second half of the decade {(1976-30) a%t 8.5% per year.
In terms of product tons, Mexico's demand was estimaied at 4.9 million tons
for 1976, rising to 6.9 million toms in 1980.
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10, In March 1973, SICARTSA revised its market projections using
1672 dnstead of 1970 as ithe base year and, thersby, reflecting the delay in
demand growth caused by the 1971 recession. This third SICARTSA forscast is
glightly lower than the second one and shows a total demand for 6.2 million
torg of raw steel in 1976, rising to 9.2 million tons in 1980. Demand for
non-flat products of the type SICARTSA will produce is projected at 1.8
miliion tons in 1976 and 2.8 million tons in 1980, or an annual growth rate
of 9% from the 1972 lsvel. These éstimates appear to be based on realistic
assumptions; and are used for the Dank markel assessment.

1. The inersase in the non-flat growth rate to 9% from the. 6.8%
that prevelled during the prrevicus decade is justified in view of the expect-
ed continuation of the Mexmican Govermment's housing and public works programs
that grew very substantially with the comdng of the present administration
in 1970. A comparative siatsment of SICARTSA's three projections and those
which preceded them is shown in Table 1-3. The estimated split of the
aggregate projections into product types is shown in Table 1-L.

Supply of Non-Flat Stsel Products

12. As mentioned in paragraph 2, Mexico!s currvent effective capacity
for rolling 1light non-flabt products is estimated at 1.8 million tons., This
is distributed among the verious types of producers as follows:

ESTIMATED NON-FLAT PRODUCTION CAPACITY

Current
(080 Sons)
Insegrated Mills 1,015
Semi-integrated Mills 180
Re-roilers 270
Tobal ‘ 1,765
o

If current plans of existing miils for expansion of capacity are carried out,
the total rolling sepacity may risse to sbout 2.1 million tons by 1980. It
shouid be ncted, however, that the exisiing capacity for 1.8 million tons at
present is being uwiilized at a level of only about 65%, Therefore it is
expached thabt expansion plans would bs implemsnbed as much to achieve
ravionalisation of existing facilities as Yo ircrease rolling capacity itself.

Supply/Derand Compariscn for Non-Flats

, 12, To forecas’ the supply/demand bslance for 1976-80, it has been
easumed thei the expansions discussed zbove will be completed by 1980, with
hall of the additional capzeity in place by 1576 when SICARTSA begins produc-
tlon. Morsover; actual supply has bsen asgmmed to build up more slowly, with
capeclty uiilization improving from the 1972 level of 66% to about 85% by
1976 and 90% by 1980C. - The resulis, using the cemand projections discussed
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in paragrapk 10, are showa in Teble 1-5. The estimated excess rolling capa-
city of 583,000 tons in 1972 is projected to fall to about 255,000 tons in
1976, and actual supply more or less to balance against total cemand. Thers-
after, supply may exceed demand by quantities ranging up to about 275,000
tons per year in 1978 and 1979; but by 1960 demand is expected to catch up
with supply. The excess supply anticipated for 1977-79 represents about one
year's expected growth in consumption at that time. Therefore; given the
conservative assumption of increased capacity utilization in the existing
industry, as well as the marginal nature of soms of ithe existing rerollers,
there appears to be sufficient justification for SICARTSA coming into produc-
tion as scheduled, The possible excess of supply between 1976 and 1980
nevertheless emphasizes the need for SICARTEA to bulld up an effective mar-
keting program if it is to secure the 35% market share represented by its
projected output in 1980 (1.0 million tons out of an expected demand for 2.8
million tong).

;. Imports and exports in the past of the types ol products
SICARTSA will produce have been negligible and are not expectec te bs signi-
ficant in the future. Therefore, they have been ignored in the zbove supply/
demand projechion.
B. Prices

Present Status

15. Prices of steel products in Mexico are controlied by the Price
Cormission, an agency of the Ministiry of Commerce and Industry. In practice,
however, this control has been nominal until recenily zince celling prices
have been {ixed at levels seldom achieved in the markeiplace. Ceiling prices
for non-flat rolled steel products were fixed in 1956 and have noi been revised
for the past fifteen years. NMoreover, markel prices as late as January 1972
for the most important categoriss of products -- reinforcing bars -- were
subgtantially lower than the permissible ceiling prices. They were almost
a% ceiling level in 1969, but declined in 1970 and continued to be depressed
in 1971. More recent (1973) prices have climbed back +to ceiling level, and
the positive cutlook for demand, together with rising production costs in
Mexico (as everywhere), indicate sirongly that they will not fall substantially
in the future. Indeed, there are substantial pressures from e najor pro-
ducsrs 0 have non-fiat price ceilings ralsed by about 15%, but no action is
anbleipated until completion of the Steel Cammission study of the indusiry
{see Armex 3).

16, Prices of flat-rolled products, also originally fixed in 1956,
were revised in 1969, when the two principal producers, AMRMSA and Fundidora,
demonstrated that their cosbs had risen sharply and that they wowlid incur
heavy losses at the old cellings. An average increase of 15% was allowed oy
the Government.

17, Official price lists are based on ex-factory temms, and addi-
tional charges are levied for packing and handling. Apart from the base price,
there is the usual range of 'extras" for size and gquality vardations. Turn-
over tax is levied at LB, but this is paid by the customer only on flat pro-
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duste, and Zor non-ilat products normally is absorbed by the producer.
Sixiiarly, ke cost of trangport, which is nominally payable by the cus-
tomey, is borne by the producer wherever compeiitive conditions make this
n@eassaw -~ pardicularly ir ths Mexico City area where local rercllers
tend o &otate prises. In prasiice, therefore, steel prices in Mexico are
not fixed and are affested dlirectly by competiiive conditions, causing net
ex-factozzy reglisation often %o be lower than the permisesible limit., This
is partisulerly trus for sales in thes Fsderal District of Mexico City and
surrounding area, walch account for over 0% of ‘otal steel sales in the
couatry. In the smaller marksts of othsr regions, steel producers are more
cften able %o charge full prices, plus transport costs zs well; but sales
in these arcas are iimitsd, and the cost of sales is higher on ascount of
distribuioris comzissions, eic,

16. For purposes of meking finaneclal projections for the las
Truchas project (see Annexes 13 through 15), it has been assumed that 1976
prices will be about 2-3% above present levels in real (uninflated) terms.
Aftar 1976, real prices are assmmed to decrease about 1% per yesar, reflect-
ing SICARTBA's capability %o influsnce the market under competitive conditions.
Tate is elmply a hypothesis intended to demonsitrate (i) that SICARTSA can
rexwain financially viable even if its prices rise at a lower rats than the
general rate of inflation in Mexdeo (d.e. fall relative to costs in real
temms) and {il) that STCARTSA can exert 2 positive restraining _nﬂuenee on
Mexican steel price increases.

C. Imports and Import Tariffs

15, Maxico imporis a considerable quantity of steel scrap and re-
voliavle materiels, as well as scme steel products. Scrap is imported
prineipally from the U.S.4. for use in the semli-integratsd steel plants,
whichk have electric furnaces; and in the past 10 years annual imports have
ranged between 14504000 and 800,000 tons, averaging about 600,000 tous per
vear, Re-rcllable materials, mainly rails, elabs, etc. have be\,A imported
ta V”m axient of aboubt 160,000 tons annually during the past five years,
Twpores of {inlshed steel ?ro@mts amounted to about 150,000 tons armually
in e early 1960's rose %o about 230,000 tons per year in the mid &0's, and
‘hen have lewsled off %o about 180,000 tons per year in recent years. Tin
piate . gpecisl purpose sheets, sp@siai steel bars and wire rods, and rails
s raddireck ascesguriea 213 the most lmportant items, accouniing for over
SU% of we total. Table -7 indlcates imports by product type during the
vases 1965-70, T

20. A1l jwports into Mexico are sudbject to physical licensing.
o rundeiry of Industry and Gamerce has advisory commlitees, consisting of
revsasentatives of Govermaent dspartments, industry and trade to consider
appiieations for impord licenses., Ths committess function within the frame-
wark of guldeliines indicaling objsctives and procedures; and they are gen-
srally well regarded by the tzade.
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21, Imports of scrap atiract only am ad-valorem duty of 3%. Raiis
snd axles imported for rercliing atirect scmewhat higher tariffs, but the
total charge doss not sxoesd USHE10 per ton. Stesl products are subject to
quite high lewels of tariffs, intended to protect the domestic industry. 4
selected 1ist of tariffs is at Table 1-8., It will be noticed that the levels
of protection available to the ¥exican stesl industry are very considersble. -

Industrial Projects Departmsnt
August 1973






TARIE 1-1
YVETICO - TAS TRUCHAS STERL PROJECT

CONSUMPTION OF STERL PRODUGTS

¥ MEXIOO 1950-197¢
Em ﬁs?
Bquivalent
Product Parcent Raw Steel Pergantd

Ysar Tong Gonsumsd Growth Tong Sonzuned Growth
1959 568 - 788 ~
1951 774 - 1070 -
1952 730 5.8 1021 5.7
1953 650 5.8 906 -10.5
1954 655 C.8 903 <Ce3
1955 796 27.5 1139 26,1
1954 1096 37.7 1490 3G.8
1957 1202 13.3 1713 15.0
1953 T 1155 =7.0 1622 5.3
1959 111k “3.5 1519 Soly
1960 1414 26,7 1901 25.1
%96'@ ?3?0 "2@9 ?869 q? 97
1962 1376 O.L 1879 0.5
1963 152k 10.8 2085 11,0
1964 1893 2.2 2579 23.7
1965 2057 8,6 2780 7.8
1965 2259 9.8 3077 10.7
1967 2393 6.0 3259 5.9
1963 2597 805 3537 &.5
1969 2728 169 3711 Le9
1970 2948 8.2 Lo21
1971, 2816 -i4e 5 38ub “3.3
1972« 3055 8.5 k155 7.2

£ Growth Rates 3%/

1952.9962 19521972 1942-1972

Baw Steel tons 6.9 7.6 8.2

Product tons 76 7.7 8.3

Source: Camara Naciomel de la Indusizia del Hiesrro ¥ dsl iAcero {CNIZA).
1/ EBstimate by ONINA.

2/ An aversge of the years 1950-1952 was taken as the flgure for 1952.

Industrial Projects Department
Jans 1973



TABIE 1-2

MEXICO - LAS TRUCHAS STEEL PROJECT

APPARENT DOMESTIC CONSUMPTION OF STEEL

PRODUCTS IN MEXICO

(000 Tous)

Non Flat Percent Flat . Percent Seamless = Percent
Year Products Growth Preducts Growth Pipe Crowth
1953 369 - 240 - L1 ——
1954 301 -18.4 267 1.3 87 112.2
1955 397 31.9 319 19.5 80 -8.0
1956 570 43.6 L7 40.1 79 -1.2
1957 682 19.6 461 3.1 98 241
1958 627 -8.8 107 -8.9 121 - 23.5
1959 535 ~14.7 Lé5 1h.3 1k -5.8
1960 XE 26,9 - 592 27.2 139 21.9
1961 éL5 -5.0 600 1.y 125 -10.1
196¢ 680 5L 566 -5.8 130 4.0
1963 7h1 9.0 643 1.8 134 3.1
196L 14 23.6 837 28.9 140 4.5
1945 1,035 13.0 908 8.6 113 -19.3
1986 1,058 2.2 1,053 15.9 148 31.0
1967 1,121 5.9 1,112 5.7 160 8.1
1968 1,215 8.1 1,226 10.2 157 ~1.9
1969 1,310 7.9 1,256 2.5 159 1.3
1970 1,372 L.7 1,502 11.7 17k 9.4
1971 1,275 “Te1 1,374 -2.0 160 -8.0
1972 | .._1a372 2.9 1,552 13.0 191 19.L

4 Growih Haves:

Nt

1953-1962 1953-1972 1962-1972

Noriwiiats 7.0 6.9 6.8
¥lavsds 10.8 10.3 9.9
SeuMlBES pips 13.7 8.k 3.9

Source: CNIMA
1/ Aiverags 1961-63 used for 7962,

Induatrial Projects Department
Jurne 1973



MEXICO - LAS TRUCHAS STEEL PROJECT

TEBLE 1-3

PROJECTED DEMAND FOR STEEL PRODUCTS: 1976-80

{000 Tons)

1976 1977 1978 1975 1960

NAFIN (1971) Lgge 51451 5909 6376 8L
CNTHA (1971) Low k300 14580 1878 5195 5533
High  L9k3 5388 5873 6402 6978

SICARTSA (1971 Iow 5089 5511 5968 6163 5983
High = 5516 6001 6529 7103 7735

SICARTEA  (1972) 4867 5299 5771 6291 6860
sICARTSA  (1973) 4528 5000 5523 6103 8746

Industrial Projects Departmesni

June 1973 o




MEXICO - IS FRUCHAS STuE1, PROJEGT

PROJECTED DEMAND FOR SISEL FRODUGTS (1972 Base)

(600" Tons)
1972 1973 1974 1975 1976 1971 1978 1912 1980
 (Bstinated) '

Reinforcing bars 559.2 “62h.6 697.7 779.3 870.5 972.4  1,086.2  1,213.3 1,355.2
Merchant bars 119.3 1 133.7 149.9 168.0 188.3 S 211.1 236.6 265.2 297.5
Light sections 18h.9  208.4 228.2 253.5 281.7 313.0 3h7.7 386.3 h29.2
Wre rod 318.8 352.3 389.3 L30.2 L75.L 525.3 580 .4 L 708.6
Total non-flats 1,182.2  1,316.0  1,b65.1  1,631,0  1,815.9 2,021.8  2,250.9  2,506.2  2,790.5
Plate : 383.3 hely.3 h69.7 520.0 575.6 637.2 705.h 780.9 86l .1
Hot roll 277.8 300.8 325.8 352.9 382.2 413.9 Lh8.2 u8s.h 525.7
Cold roll - 6l 719.4 803.6 897.7  1,002.7  1,120.0 . 1,251.0  1,397.h  1,506.9
Tinplate 246.8 267.8 290.5 315.,2 342.0 3711 L02.6 L36.9 L7h.0
Total flats 1,552,0  1,712,3  1,889.6  2,085.8  2,302.5  2,5h2.2  2,807.2  3,100.6  3,h25.0
Heavy structuals 1298 143.2 157.9 17h.2 192.1 - 211.9 233.7 . 257.8 28);.,
Seamless pipe 191.3 197.k 203.7 210,2 217.0  223.9 231.1  238.1° 2h6.1

Total prodﬁct tons 3,055.3 3,368.9 3,716.3 I, 101 .2 L,527.5 1,999.8 5,522.9 6,103.,,1 6,7L6.0

Total raw steel tons h,l55«2 h,581.7 ‘S,OSh-E 5,577.6  6,157.4 6,799.7 - T7,511.1 8,300.2 9,174.6

Source: SICARTSA (1973 estimate)

Industrial Projects Department
May 1973 ‘ :

-1 FIEYl



&4

FABIE G-

5

MEEICO - LAS TRUCHAS STBEL PROJECT

NON-FLAT FRODUCTS (BXCILUDING HEAVY STRUCTURALS)

DEMAND-SUPPLY CCMPARISON (BANK PROJECTION)

Industrial Projects Department
June 973 ,

TO00 tons,
1972 1976 1977 1978 1979 9980
Demand (1) 1482 1816 2022 2231 2506 279%
Roliing Capacity wiithout '
SICARTSA : 1765 1919 1945 1980 2015 2055
Rolling Capacity inmelud- '
ing SICARTSA 1765 2060 2Lh5 2780 3015 3058
. Supply without SICARTSA 1182 1640 1690 1725 1775 4850
SICARTSA Supply - 150 500 800 1600 1000
Total Supply (2) 1982 1790 2790 2525 2773 2850
Bxcess/ (Deficit)
(1) - (2) - (26 170 27h 28 59
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FREIC0 - LAS TRUCHAS STEEL PRCJECT

STEEL DMPORTS INTO MBXICO
(00 Tome)

Va8

1956 1967 1968 1869 1970

Prodas 195

i} Scrap 791 731 706 459 19 722
{1} Reroclilsble Materials 59 93 195 210 289 138
141 ) Steel Products 231 230 203 171 188 183

- Plates £ _

- Shsets 2C 1 15 21

- Tiz plates 10 41

- Hoops, strip &
skelp

N3
[h™
wl
bt
(&)
D

- }

o E
| gl i V)
ACER St W 9]

wi B
ot
[ o]

N

H
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- Merchant bars ik 17 20 x 14 13
- Wire rods & 7 7 6 g 8
- Refls & accessoriss 118 89 5 0 E3 57 22
~ Tubas 9 il 23 L 18 15

i wm
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MBLICO - IAS THUCHAS

STERT, PUOJECT

Sumg « Wheels of rallwey wagons,

& wnclagsified bundled sorep

- Unbundled uneglassified

Re-Rollable Materdals

Raile and sxljes
Togots
Plates

Steel Products

Plates, varlous qualities
Sheels, " n
Reinforeing baxs

Morchant bars, various gualities

Wire rods - Com. quality
- high resglstance
Radls (‘r"@r‘ railwey)
'.Lubef‘ -Giswster less than 35 cms.
n L nore i 35’ CHS .
Sgamless tubes
High structurals - angles
- Angles with perforations and
special sectlons

Industrial Projects Department
May 1972

JMPORT DUTIES IN MEXIGO

[Feloctad Tist)

Officlal Price
Per Ton

100
560

1,000
1,500
1,300

1t,000-11,700
2,100-31,000

L ,000
6,000
9,000
5,800
1,600
2, OO@
1,900
7,600
21,00

2,800

(Moxican Pssos)

Spasifie

Duty

T et

70

250

AA-Valoren
Duty 4

e

Tu‘tm{i.

120
525
875

1002 ,235
120l ,700
1,300
605-1,535
54
3,050
490
1,150
183
$10
- 318

‘?hg 200

-1 FIGYL






Introdustion

1. In order to eveluaite the opporbtunity cost of gilesl to the
Mexican economy and Judge the relative sfficlency of SICARTSA by world
standards, the Bank ratained consultants {(Hans Mueller and Kiyoshi Kawahito)
tc study the world steel markst. The consuliants'! work was car:cieg out
curing the period February-April, 1973 and a draft of their report:/ is
avallabliz for revisy oy anyone interssted in the debtails of thelr findings.
This Armex is vased on an abridged version of the Mueller/Kswehito report,
supplemented by the Bank's own conclusions in spscific areas welating to
the Las Truchas Project, '

Global Stesl Production and Trade Patterns in Recent Yearsy

‘ 2. World production of raw steésl in 1961 and 1969-72 is given in
Tabls 2~‘§&Z Tae 1971 figurs of 532 million tons was &L¥ higher then the
355 miliion tong turned out in 1951, which corresponds to an aanmuxl growth
rate durdng the 1961-1971 period of 5.1%. The growth rate varied sub-
stantially among individual countries; it was 2.1% in the United States,
5.5% in the USSR, 12.1% in Japan, 3.5% in the Buropean Community, and 0.7%
in ths Unlted Kingdom. Almost all of the less developed countries registered
higher rates of growth than the world aversge during the sams pericd.

3. The velative shares of the world's largest producers in 1971
were 20,7% in the case of the USSR, 18.7% for the United States, 15.2% for
Japan, 6.9% for Germany, L.1% for the United Kingdom, 3.9% for France, 3.6%
for Mainland China, and 3.0%¢ for Italy. Other nations which accounted for
more than 1.0% of world produciion each were Belgium (2.1%), Poland {2.1%),
Czechoslovakia (2.9%), Canada (1.9%), Spain (1.3%), Romania {1.2%), India
(1.2%), Avstralia {1.2%), Bast Germany {1.0%), and Brazil (1.0%). The
Buropean Commurity mewbers together produced 17.1% of the world totel.

‘ . Teble 2-2 shows the quantitiss of steel producte exported by
major steel-producing natlons in 1969 and 1970, We find that Japan, Belgium-

1/ Mueller and Kawshito, International Prices of Nonm-Flat-Rolled Iron and
Steel Produsiz: Review anc OuLlook, Aprii 1973.

2/ Tals sectlon covers the global steel production and trade up to 1971.
Relisble flgures for 1972 are not yet available.

3/ Unless indissted ctherwize, Cigures hereafter in this irnex are taken
from statistics of the Japan Iron and Steel Federation. The JISF
statistics in turn are compiled from TN., Quarierly Bulletin of Steel
Stetistics for Surope; EC, Bisen und Stahl; W. Germany, iisen uvnc ovehl;
IS8T, Anuual Revort; IIST statistics and the official steFistics of 6son
couniEy.
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L
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ounby the Pavopean Camwedty (BG) claimed 2% of world sxporis, but
a 1ithle ower %-‘e'}..ii of ?ﬁus was for exporis m*irma the Comardity.

“"cn tons), Germary ($.1), France (7.5); Italy (4.6). Hetherlands (3.5)
Bagh CGermany (3.1), Jﬁsmg1m~m6wg (2.2}, United Kingdom (2.2}, and
Seitzeriand (2.0). Other naticns wh:.,uh iwporied more than one rllion tons
in 1970 were South Korea, Demmerk, Horway, Spselin, Sweden, Yugoslaviz,
Buigeria, Polend, Romanis, Uenade, axd fvgentina., It iz dnterssiing o
note that in thad vear the ¥ immoried 2 largs quanitlity of stesl produsis
#hils at the same Time it was the worldls la?gest stesl axpomm Hewever,
the tlde of lzmorts into the EC wa@@u 4 mors m”are%;yg The export-impmorh
ratios of the EC in 1570 and 1971 wers 1.3 and 1.5, incliuding i:g%“:mu
somnd by trede, and 2.3 and 3.4 e3 uimg The J,m;i =Gozmmandity trade.

5. ¥alor sheel mpcrtm nations in 1970 were the U.S. {i1.5

to

. Table ’“«3 shows exports of non-flat shesl produsits by m
nations in (970. in toe case of wire rods, the five Larzesi eXPOTT
Frence, Japa *; Gemzﬁ:y; H@lgz.&mm ;beurgg and the USSR, in thet
In the case of bars and shapes, ths five 13&@@3*&; eZpoTbers wers bel
&zzgmwﬁw G@zﬁM% U88R, Japeu, and France, in that orxder. :
exc of wire rods in 1970 ware the United States (1.2 miilion teus),
{C.8}, E@E.@c;xﬁmﬁ,&@” o (0.3}, France (0.3, Itsly (0.2 }, and Ga

Malor ﬁsmor:@r:es of bars and shapes weie CGemerny (2.2 miilion tons
Unised Statos (2.1)

. e, A % Dy e & P, s o g e
g (2.1, Fravoe (1.9, e Ne %:@land (1.2}, and Bzgt Cermany
gC’g‘b‘)e

o BT e gy il oty o5 o ool o
ratios of domestic produsiion &
o .4 - ,:Z« e PA S .
<6 KEnus Dzmorbs) of non-flatb

5 -~

.

Eppazy 75 Gon “mgsu&m k& \
stesl productes in major nations duy Any figuwe sbove 100 Indicates
that the country's sxyporits were la its dmports; any ficure below
100 m&@ tes that the cow wy 8 AMnoTLE @m@aﬁsd 8xporis, We Zind that
: o $, oubt also m:.a‘ea among the 0
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Japaness ﬁham of worlid sbesl “wad
r has begooms g nebt lmporter of sbesl products.

and 1972
Serns of

S i o o I G Y b ry o e
eas Produets, by Broad Product Ualtegories

. & o 0% G o em  S®Y s o e -
=rioe indices of v n-ilat saroon steel
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1950 o 1971, The figurss in these

cusslong s it shovld be @“Q«: wat the
wrices of the ZC tend o reflsct thoss
because of their lazge velume of trads.
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tebles are 201 based on actual transacilon prices. The export prices are
FOB for votn the BC and Japan. e intra-lommmpdiy prices of toe EC are

axpressin in CIF femms, bub do nolt insivde Lemss. The domesidc prices of
Japan sre 2¥pressed im P03 terms, including bax.

, 10. Beczuse the composition within sach product group may vary
vebtween home and export sales and from year %o yesr, rigld interpretations
of the indices should be avolded. Howsver, ab least a few general cbserva-
tlons are possible. In the firvst place, the indices indicate that the
prices of nov-flat products fluctuats more widely cver time than the com-
posiie price of all stesl products. One explensiicn may be that in both
the #C and Japan noen-Tlat products; sxcent wirs rods, sre producad by
relatively large mumbsrs of fairly smell producers and sold to a2 iarge
nwder of tuyers. Another rezson appears to be that these producis to mosh-
iy o the consiruction industry, walch is more semsitive o businesc cycles
than othsr steel consumers.

11. Sscondly, the declining trend of sieel prices that began in
1955 continued during the 1960's uniil 1568, and then reversed iiself sharp-
iy. The low prices thal prevailed from 7962 to 1966 are genersliy abtributed
o the exisitence of excess production capacity and intense competition among
sweelmskers in all merkets during the pericd. In addition, thers iz no doubt
that the low pricse lemel was periially caused by productivity increases in
Jgpan and a fow minor sieel-producing nations that conkinvously exceeded in-
sreases in fezobor costs during the period.

i2. The sharp riss in the price trend from 1969 reflects new develop-
zents and needs close observation. The 1969 boom started in late 1968, peaked
at the end of 1969 and continued until the spring of 1970. It was started by
a strong demend for siesl in Europe and spread quickly around the world., The
home demend 1z Burope was so strong in 1969 that the EC did not even £il1 its
steel impord quota in the Unlted States, while the latter, although the least-
competiiive among major countries, penetrated sharply into the European home
market. 48 a resuly, serious doubt was cast over the t“ehronic-excess-capacity™
“heoxy., : '

13. More interssting is what happensd after the world-wide boonm
ended. A recsssion developed sbout the middle of 1970 in Europe, Japan and
e Unibed States and continued wniil the auttmn of 1972, but world steel
prices dropped very litile during this periocd, as they had done in earlier
recessions. There seam to have been several reasons for this phenomenom-z/
First, the cost of stael production rose »epidiy during the period due to
inflaticn, wege hikes, and pollution conitrol expenditures, particularly in

the listed fastors, the 1971 figures were increased soms-
oating of major currenslses cduring the fourth guarier of
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ANVEX 2

Tege 5

16, Wrile aclhusl transaction prices for 1972 are not available at
the time of this writing; the level of posted prices for the year indicated
that the developments described sbove -- the increasing gap between Japanese
and Buropean home prices and the aligrmesnt of the Japanese export prices to
the Burcpean level -- apparently conitinued. For insiance, the sexport price
of wire rods of the EC appraised by Meisl Bulletin rose from $123 in March
to $145 in Dscember 1972, while the Japanese export price of wire rods quoted
by a major trade Sirm inereased from $117 te $136 during the same period (see
Teble 2-10). In comparison, at the end of January 1973, the domestic base
Drice of wire rods was $166 in CGermany, $157 in France, and $176 in Belgium,
wiils the delivered price of wire rods in Japar was $130 (see Teble 2-7).
Trhegse have risen ewven higher since January.

Recent Prisss of Non-Flat Caybon Stesl Products, by Narrow Product Cztegories

17. Tables 2-11 through 13 show home and export prices of specific
non-flat steel products in Japan and the 3C. These tables were compiled for
the purpose of supplementing Table 2-8, the product classification of which
was somewhat broad, and providing injormation more relsvant to the Tas Truchas
Project. Semi-finished produsts and wire rods are excluded becauss they are
rslatively homogenecis and Teble 2-§ Zherefore should provide sufficient
detail, ' '

18. Wnils prices of the narow-classified product groups offer addi-
tional information in thelr owm right, their comparabiliiy on 2 home versus
axpert and Japan versus EC basis has been substantizily weakened. This reduc-
tion in comparability has been caused in part by the vnaveilabiliiy of data
on specific siz?j and forms and also by the &iffersncss in product classifi-
cation $ystems.'§ :

19, In general, the findings of the previocus section still hold:
firstly, world steel prices surged upwards after 1968; secondly, beginning
about 1969, Japanese home and export prices have remained below European
ievels; and thirdly, the differentials between Japan and the EC have been
wider in home prices than in export prices. In addition, it can be concludzd
that Buropean export prices have been lower than home pricss in most years,
but that Japaness export prices have been higher than home prices since 1970.

EZxport Prices by Dectinations

20. Table 21l shows Japaness FOB export prices of billets, wire
rods, bars and shapves of carbon stesl in 1970 and 19771 by destination, and
Table 2-15 shows the EC's FOR export prices of wire rods and rs-bars of car-
Bon steel shipped to different countries for the same years. These and many
girdlar tables covering a longer period wers initially consitrucied to test
two hypotheses: (1) that FB expor: prices ¢f a country or ares very sub-
stantially according o destinations, and {ii) that there are consistent

i/ The NIMEXE cods used by the Buropean Commnity classifies products mostly
on ths basis of their physical properties and does not reveal their sizes
and forwms. : ~



; s bablsz clearly indicate taat the exgo =t prices ol specific
PrOcRsts vary sm*wﬁ}g acoording o destimationsi For exaple, the
'@@%ge; m,ﬂ@;fig ;M::;@ of re-bars from Europsan produsers in 1972 was $116 per

ton bub the mrlce %o Iran was $928 and to Cclombla $105. Similarly, the
averags @xwg, price of wire rods from Japanese producers in 1971 was $11k,
but ths gsz"iie@ Lo Scwih America was $126 and to Hurope §9°.
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(v) GCGeograghical locations of the expome* &ud the importer. In
order to abzorb fredzhl costs, sxporiters fend o reduce FOB prices as the
distencs tc the a;‘;&*@% incrsases., On the cother hand, axporterﬂ tend to
charge higher prices in thelr "captive markets" (e.g. Zast Asian countries

for Japaness producess ).

(vi) Delivery terms and ‘echnical services. To ths exbent that
an exporier c¢an provide betier delivery terms and technical services than

his competitors, he may afford to charge nibher prices. For sexample, a
recent Japanese offer beat a British offer in Houston dus to betier c’.el:.ve‘"y

terms, even though the Japanese price for the stendardlzed product wes $10
higher, .

{(vil) The quantity and coabtinuliy of purchase. The price becomes
iower as the quantity per order increases and if the contract involwes con-
Wnudng purchases over a psricd of tWme, _

Conclusions Regerding Histordcal Price Trends

23, World steel prices , measured in terms of the hame and export
prices of Japan and the EC followed a declining trend until 1968. This is
attributable to excess world-wide supply capacliy, keen competition in all
markets, and productivity increases in Japan. The trend took an upward 'bum
in 1969, which hes persisted wntil the present tims.

2h. The fact thet world stesl prices did not fall significantly
during the recssslon of 1971 -~ in the maaner they had dsclined duing prev:i.ous
recessions -- reflscts cost increases dus to inflation, wage-msg and polliu-
tion control expenditures, which surpassed productivity increases. I% a180
reflects, in soms dagres,; the success of dellberate efforts undertalen by
Japanese and Burcpean producers to stebllize prices in domestic and inter-

national markets,

25. Home prices of mon-flat steel products in Japan were $20 to
$50 lower than those in the EC in 1971. hthough more recent data are .ncon@le te --
and the long~term effects of recent currency realignments are not z:nown, it
appears that the differences beiween mropeaa and Japanese home prices have
widened furthsr since 197.. :

26. The differences between European and Japanese sxpori prices
were slight in 1971 and have remained more or less the same up o the present
time. This phenom@non is partly explained by the lower exporit prices that
have been guoted by Buropean producers in relation to home prices, and partly
by the tendency of Japanese producers to "align" thelr export prices to the
Buropean level. This finding, aside f:om its own significance, also shows that
any attempt to assess an indusiry's unii production cost on the sole basis of
its export prices is fraught with peril.

27. Finally, the study points out that "international prices’ are
not uniform, for it has been clearly. demenmfated that both Japanese and
Buropean steel-mekers have charged exzpori prices which, when reduced to an FOB
level, differ substantially according o destination.



gis ror projeciing long-iterm world sieel
pricea, Muellisr and hawanito made forecasts of future production cost trends
for mertain mejor inpuits 1o the sieel-making process, ﬁzth pafbl@h&%?
gxmnhasis on nonmfl L steel production, Their analy covered the thrse
main ray meserials (iron crsﬁ coal, and scrap}, Laborj and capital. The
enticipated effect of sach factor on final siteel costs was comsidersd, and
& comparison was made betwsen the verious co8t trends expected Ior the two
jor steel exporting sreas, Japan and the EC, in order to project which of
the two would be ths iéWmcost leader in 15BS,

2%. Th ile o projections of increased unit
owa in Gl detad gan e Tound in their Sull
tedng unl g have Desn ;rsject&d for both the EC and Japancse
industrie gost increases for zoking soal, labor, and cepital
ﬁwcwvun@@i fs? Ja@anw The bass cosis, to which the projecied in
be added o give likely 1985 level: ve been taken as repy eueﬁaa
average 1isy prices for domestic sa hat prevailed in the 50 and
the iast guarter of 1970 snd the © nell of 1971, & period that
vield particuiariy high prefits To roducers and therefors oro
conservative basis for future proj e

30. The resulis of the analysis srs shown in
sumnarized below:

PRODUCTION CO8TS
E"V’niG UOTS in J./dS

US$/ton at 1973 Exchangs Rates)

EG 35 151
Jdapan 29 183
3i. The awverage EC gr cost 1s shown to increase 228
in real terms by 1985 and that o It should be noted that these
are average fuil @C%u y?D;P‘%AB 7 e taken necessarily to indicaile
the 1985 prices the 20 producer will obtain. The latter will be z function
LS 3 B

ﬁUJ @niv 92 wosts ﬁLz of competitive conditions. These are

cegible slzrly for internationsl {expo ol

no a@abc %ﬁ i in the past, 1o bs vekat*ibj scmetlmes

exseading and se¢uc;.wd faliing beleow full wmit production cos sts

ovarsapzceliy in the indusiry ¢3ill will be a2 problem and; as:
on £

g”vudltu point out, labor pre s will contimue to burden ﬁhe
oth the EC and Jasan with high fixed costs. In recession years,

ﬁc override amy degire for ora&r?g“ marketing and encourage nmarginal

: z of the type that led to <Japan's sxport sxplosion of i%71. Over

however, dissatisfaction with the past 1“atab&i¢uy ¢f home and

Internedicnel steel markets mey result in some undersianding betitween major




steel-exporting countries. Steel firms in the EC appear to have initiated
gome cocrdination of capacity expansion programs, and inclusion of the
Japanese in such an arrasngement would definitely have the effect of stabilizing
Intermational steel prices.

- Conelusion for les Truchas

32. To forecast the long-term opportunity cost for Mexican steel
imports to be used in the econonic evaluation of the Las Truchas project
{Annex 16), the Bank has chosen to use an expected range of EC expori prices
based on the Mueller/Kawahitc projections. This has been based on the
following considerations:

{1} Japan most likely will continue to align its export prices
to BEC levels as it has in the past. Hence, the BC figures should be used
&s the basis for future projections.

(1) The relatively high home market prices that have prevailed
in Burope since late 1972 are beginning to yield reasonable profits to an
industsry that has not been characterized by profitable operations Jor some
Years. Accepting the proposition that some form of international cooperation
o forestall future overcapacity is likely -- or at least that the depressed
sltuation of recent years will not reoccur -- and recoglizing the inevitable
vpward pressure on real costs that the industry will face, it can be concluded
that average long-term real export prices from the EC are very unlikely to
fall below the 1970/71 average home prices referred to previously.

33. On the above basis,; the Bank‘s economic evaluation has assumed
the average minimum real export price from Europe over the 1976-91 projection
period will be US$L56 per ton FOB Burcpe, the Mueller/Kawahitc estimate of
the home price average for 1970/71, adjusted for exchange rate changes. The
maximum has bsen taken as their projected average unit production cost in the
EC for 1985, US$191 per ton. 1/ The most likely average level within this
range is difficult bo pro:jecto On the one hand, obtaining supplies of
upward of one million tons per annum from European exporiers probably would
have to be under long-term contract and, therefore, at prices somewhat closer
to full production costs than would be paid by spot buyers of stesl. On the
other hand, ths historical tendency of steel prices io deviate from full
production costs makes it imprudent to expect that the upper end of the above
price range would be likely as an averags over the projection periods It
therefore is concluded that the probable long-term price would fall in t.he
lower third of the range, or US$156-168 per ton.

Industriel Projects Department
June 1973

i/ AT at 1973 exchange rates.






TABLE 2-1
PRODUCTION OF CRUDE STEEL BY MAJOR NATIONS

(Million Tons)
Total of Eight

Year dJapan M, China Oermeny France Italy EC Total U.K. USSR Usa Largest  Others Vorld
1961 28 12 33 18 9 h 22 71 89 262 72 350
1969 82 16 L5 23 16 107 27 110 128. L7 129 576
1970 93 18 s 2l 17 109 28 116 119 160 135 595
1971 89 21 Ko 23 17 103 2, 121 109 bisly 138 562
1972 91 23 s 2); 20 113 25 121 121 75 158 630~

i/ Estimate

Source: Japan Iron and Steel Federation



TABIE 2.2

EXFORTS OF STEEL PRODUCTS BY MAJOR NATIONS

(Million Tons and %)

Sounbr 1969 1970 1970 Share
Sapan : 5.5 17.6 20.0%
Sermany 2.7 12.0 13.7
France 6.6 7.4 8.1
ITvaly 1.9 1.8 2.0
Belgium-Luxerbourg 12,8 12.5 4.3
U.S.8.R. 1.0 7.5 8.3
’ 56.3 58.8 66.9
World Total g2.2 1.8 100.0

i/ The botal of reporiing nations.

Scurce: Unilted Natlons, Econcmic Commission for Europe,
Btatistics of Trade in Stesl,




TABIE 2-3
EZPORTS OF NON-FIAT STEEL PRODUCTS IN 1970 BY MAJOR NATIONS

(#11ion Tons)

Country Wirs Rods Bars and Shanes
Japan‘ | 0.8 1.6
Gsrmany | 0.6 2.5
France 1.1 15
Belgium-Luxembourg 0.5 b.7
Ttaly - 0.5
United Kingdom 0.1 1.0
U.S8.8.R. 0.1 1.8
3.5 13.5
World Totald 5.1 18.0

i/ The total of reporting countries.

Source: United Nations, Economic Commissicon for Europe,
Statistics of World Trade in Steel.




TBIE 2}

BATIOS 0F FRODUCTION {ND APPARENT CONSHPTION OF

'S 1N MaJ0n GOUNLHIES DURING 1971
Sountry Production/Apparent Consumption (%)

Wire Rods | Bars and Zhapes
Japen 127.6 111.5 118.6
Sermany 91.8 Ohoit 107.0
France 187.k 93.7 198,7
Ttaly 90.7 | 116.2
Belgium-Luxenbourg 117.h 613.3 bis.7
¥etherlands 143.8 83.0
U.5.R. 1058 10h.3
Canada Fise3 | 96,4
U.3.4. | 7h.7 88.1 79.9



TABLE 2-5
INDICES OF PRICES OF CARBON STEEL PRODUCTS, EUROPEAN COMMUNITY (1965=100)

Ail,carbon .
- Stsel Products Sewml-Products = Wire Rods Bars - Shapes
Year Intra TFxzport Intre  IHoport Infra Ixport Intra Export Inbtra  Fogorl

1960 102.5  195.5 1003 122.1  108.5  126.7  97.4  11h.7  97.7 115k
1961  103.Lk 109.2  103.2 113,7 106.6  110.8 98.h 108.1  100.8 107.5
1962 101.h 1026 1033 108.3 1005  95.0  96.5 100.3  101.8 103.8
1963 99.2 96,5 100.0  91.2 . 9.1  91.6 95.4. 9kt 99.5  95.8
196k 99.7 103,6 96.6  96.0 96,2  94.8  100.0 99,1 100,1  97.h
1965  100,0 100.0  100.0 100.0. 1000 100.0  100.0 100.0  100,0 100.0
1966 98.3 97.0  97.2  95.0  96.L 917  97.8 9L 99.9  96.8
1967 97.2 96,0 9h.2 92,7  9h.8  91.7 97.0 = 96.9 97.h  93.8
1968 9k 9hr  90.5  93.5 9h.3  91.L 9h.1  95.3 The1  92.9
1969 103.7 1029  102.8 101.8  101.9 97  110.7 103.6  104.2  101.7
1970 129.9 132.5  108,8 136,5  13h.0 13,7  138.5 138,0  139.6 136.5
| 1971 125.7 22,3 109.1  121.,5  128,7 127.2  129.9 - 127.7  133.3 125,0

Source: Compiled from the Statistical Office of the Furopean Commnities, Iron and Steel.




TABLE 2.0

<5 b S

INDICES OF PRICES OF CARBON SIEEL PRODUGTS, JAPAN (1965=100)

Senl -Products @égﬁ;ﬁggg, Bays Shapes
Yeap L Homs  Export Home IHxport Home  Export Hams  Zxport
1961 19,0 112.0  127,9 108.0 1087 113.2 1063 1206  123.}
1962 101 99,0 13,3 106 91.3  $9.7  89.5 100.2  98.5
1963 100.7 91,0 106.6 100.2 90,8 93,0 91.1 101k 95.6
196 101.5 99,9 104,60 12,7  103.8 948 98.0 943 107.8  98.L
1965 100.0 100.0  100,0  100.0 00,0  100.0 100,0 900,0  100.0  100.0
1966 1011 96,8 101y 93.9  100:6  91.1  100.3  9h.2  102.7  99.3
1967 103.5  100.0  98.3  9%.1  103.2 95,1 108.0  110.9  107.3  110.2
1968 96.5 96,5 101.0  95.8  99.3  95.0 bt  101.7  98.9  101.5
1969 102.0y  100,2 9,8 108,0 -10h.5 101k 102.7 10h.6  10h.6  108.5
1970 111.8  115.5 103,65 127.2  112.7 122.5 130.Lh  130.8  121.9  131.2
1971 102.2  107.7 100.3  109.3  110.3  112.7  93.6  112.6 - 107.5.  1i3.1

ALY Steal Products
Other products -

Scurcegs




PRy . P R

TABLE 2-7

DOMESTIC PRICES OF NON-FIAT PRODUCTS IN GEBMANW&wFRANGE BELGLﬂM‘/ANU JAPAN, “/1070 <1973

(V8% per ton)

Wire Rods _ Merchent Bars Shapes (5x50x50)
G F B J G F B J ¢ F B
1970 /1 131 113, 12 106 12y 105 2 106 130 115 166
3/42 l 15 : 12k
W1 : 122 ,
12/2 1%7 130 135
971 3/1. 122 | . .
- 3/15 { . 122 130
/1 129 :
6/16 : 148 :
10/L - ' 1}9
1972 14¥ 155 o 165 123 17 129 158 123 sk 1l 185
/4 _ 130 ‘ | 138
5/10 o 158 i 165 .
5/29 166 | | o
6/1 132 ' i
7/1 148 | 136 | - | . L9
7/13 176 |- | I - 1
91 - 17 : 153
10/1 157 ' .
1973 /31

1/ Prices rsportvd to ECSC, (bage pracea - rebates), for Cermany France and Belgium.
2/ Sales prices of major producers for Japan.
3/ Increases caussd by vevalustions of Europsan end Japanese surrencies.

Sources: Japan Iron and Steel Exporters'-Association

111




TABIE 2-0

TOMESTIA AXD ZEPORT FRICES OF THE EUROFEAN COMMUNITY AND JAPAN, 37
PRODGUT QaOUPS '

(U8 & per ton)

¥ |
Zemlte Wire Rods Bars Shepes

. pre P Cosiomuia e -~ B -, Mmeemanad . [ P Mg P g

il odod Imhra ot 0ora EETOTS Inbra Bsmort Tntra  BXDOry
5 : % 2 <
1963 80.¢ 7he2 ¢8.2 93.5  106.5 3.3 1052 100.5
1966 777 P06 kT 85.6  0h.2 90,9  106.1 97t
1967 754 £5.8 §3.1 85.6 103.3 9C.3 030 ois

{Japan)

1585 71.7 ) 98,3 101.5 23.9 25,1 33.5 1Cl.4
1965 72.7 799 98,5 32,5 9l1,2 2.4 Ch.5  102.7
1987 70.5 75.9 o 98,5 109.4 108.8 09,2 11,0
1968 72k 5.l 978 561 88.4 99.8 1G0.7 1085
1989 3.5 82,7 02,7 102,9 96, 102.6 “06.5 12,2
1970 7he2 37.4 ©10.8 12h03 122.4 128.3 “Ziet 135.7
1979 7.9 337 8BLk 1ihoiy E7.9 110 C9.4 116,95

¥oteso: ALL fizmvosa show acbuel trepsaciion prices. Exroris zre sxpressed F(O3.
TS Sovrmundty prices saxs §IF ab borders; but <o not inslude vardous
g Domeotis osricos of Jzpan are FOB at producers.




1969
1970
1971

TABIE 2-9

DIFFERENTIALS BETWEEN JAPANESE AND EC STEEL ?RICES—V

{(US$ per ton)

Hom%rt Hom%&rt EIcawlza.epﬁ'i:§ Export Home'si?ﬁﬁ%porﬁ
6,2 =71 -2.6 ~11.9 21.6 -6.C i.2 9.9
12,8 3.9 20,8 9.9 25.3 5 2.2 1.6
15.4 6.5 18.0 4.5 50.6 8.5 32.2 8.8

1/ Positive differences indisate EC prices greatsr than Japanese prices.

Socurces:

Compilsd from Table 2~8,



Round Bavs

TABIA 2-10

WOVEMENTS OF JAPANESE AVD EUROPEAN EXPORT

R N S

FRICES WO/ NON-FLEY TROGUGES, 79727973

@i

Jepanl/

Angles Wire Roda

1972 3,15 107.0 115.0 715120
.15 1100 120.0 120-125

515 110,0 120,0 125130

6,15 110,0 120,0 125.130

7.15 110,0 120.0 130-135

8.15 110,0°  120,0 130-135

9,15 110,0 120,0 130.135

10,15 20,0 120,06  130-13%

11,1 12110 130,0 152 -138

15 127.0  130,0  138-137

12.1 137.0 135,0 335137

15 140.0 ih0.0 135-137

1973 Yol 50,0 50,0 135137
15 ungeotad  150.0 ° 135-137

2.1 C160,0 7.0 135137

l/ Bxport guotations of a wajor trade fiym,

2/ Appralsal by Metal Bullelin.

(U8$ por ton)

Mareh
Apyil
May

June
July
hugust
Septenmber
O¢tobar
November
December
(jézzsx;azgjgf

Febiuary -

Re-Bars

TR RN TR N

99102

99.102
9910
10L-106

106108

4108111

110-11L

112114

112. 114

118-120°

2
Furopsan Commund ty“/

Hozohont B,
110-116
110-119
T115=-119
145120
117120
119120
120121
121125
122126
132133
133108

155..171

Ghapes  Wire Hodg
12127 122.125
126-130 123130
130-132 127131
130-132 127-132
130-132 128~132
131-132 130133
13?¥137 130-136
134137 132-136
13h-139 132-.138
140-145 139140
15-155 140150
160183

155-178



JABIE 2-11 _
JAPAYESE DOMBSTTC AND EXPORT FHIGES FOR_SPECIFIC BARS OF CARBON STRF:

Round Bars

(U3$ por ton)

Maglet Polos

Ssles Prics - Export
1625 me) . A

Markat prises -- wonthly averages in Jamary (J) and December (D) in Tokyu.
Sales pricss -- major produsers' CI¥ prices.

Shirtnun She, Tollo Nenkan, end Kinzokn Sangyo Kenlyu Kal, Teldoo

89.0
108.8

9692
107.8
123.2

| 10).8

Squaxos and Hexagons

S ey, T UWen Te, Ooey

Market Price
(25 mm)

0 U 7 IR T B RSP

106.2
M3.1

126.4
1201.3

109.0

109.0

120.8
1h5.8

154.2
134.7

123.6

12,5

Flat Hars
Export Market Prlee Banorh
o (6250 wam) il
10303 J 96m5 105&9
D 1 26& )4,
124,9 J  111.8 111
3] 1101
109.3 J 93.8 107.9
D 96,5
115.8 - d 109.7 108.3
D 13k, 7
16kl J 140.3 130,0
D 118.8
126,11 J 98.6 119.2
D 91 o 0

ghedlin Kekalu Doko,

Complled from Telko
Compiled from Telkko

SI1C 673-221t vSmell sschbion round bars, less than 50 ma in dlamster, of obher than high baron ov
alloy stesl." Compiled from the Ministry of Finance, Japan Exports and Imporis.

ST1CG 673-225: "Sguave bavs of other then high carbon or alloy steel.n

(19 ma)

1966 J  Ba.é 105.6
D 115.3

1967 J 10469 105.6
D 88,2

1948 J 7.1 105.6
D 82,6

1969 3 98,1 105,6
)] i40.0

1970 J 112,.5 105,.6
D 110.h

1971 J 86,1 105.6
D 7098

Motame

Shirvm Sha, Tekko Nenkan.
1/
2/

SITC 673-226: "Flat bars of other than high carbon or alloy steel.®



PABLE 2-12

S e M

SAPANESE DOMESTIC AND EXPORT PRICES OF SPECIFIC SHAPES OF CARBON ST#&L

(US$ per ton)

3/

Angl?ifl/ Channel.s
Ls( Licual t,l UX@giygl 2 /
cark Bales Market = Salas : Market Sales Export &/ Bupoyt 115
P Price Prine Prics ‘ Prios Price '
55 mm) (GubSmm)  (10x75x125)  {(10x75%125) (5%50%100mm)  (5x502100mn )
1966 §  B86.8 102,8 J 110.4 111.1 B9.h  J  109.0  113.9 103.8 116.6
D 137.5 D 167.h D 238,2
1967  J 104.6 108.3 J 132.0 116.7 97.5 J 137,95 199.h 118.6 1291
D938 B 115,3 D 118.1 |
1968 J 89.6 108.3 J 1034 116,17 90.1 J  10L.2 119.h 107.8 126,5
7 88,2 D 103.1 D 10L.7
1969 J  120.8 108.3 J 157,00 1i6.7 97,7 J  1L8.6 119.1 115.0 128,0
D 145.8 D 170.8 S D 250,0
1970 J 109.7  108.3 J  156.9 1167 127 0 143.0  119.L 15041 148.0
D 107.6 D 1h0.3 : D 117.h
1971 J ol ky 108, 3 J 1097 116,17 105.9  J  102.8 1194 1157 131, 5
: D B1.9 D 10L.,2 D 112.5

i/ SITC 673-511: "Angles, less than 80m, of other than high carbon ov alloy steel.”
2/ SITC 673-511: '"Channels, 80mm or wore, of other than high carbon or alley stesl.,®

é/ SITC 673.519¢ "Suotlons, less than 80w, of othey than Wigh corbon or alloy steel.n



TABIE 2-13
THE EC'S HOME AND EXPORT FRICES OF SPECIFIG BARS AND SHAPES OF GARBON STEEL

(Us$ per ton)
Re-Bars Other Bars U, I, H Shapes Other Shapes
Intra Export, Intra Export, intra Export Intra Export
1966 99.8 88.7 106.0 91.9 104.8 102.6 108,8 . 10i.5
1967 98,0 87.h4 106.1 91.5 103.3 97.0 108.8 96,0
1968 96.0 87.2 105.3 89.5 104.8 98.1t 106.2 oh.h
1969 123.0 96.5 112.8 98.8 118.9. . 106,8 112.2 103.)
1970 1146.3 126.5 140.5 129.2 149.3 125.7 140.7 - 132.6
1971 139.9 115.5 133.6 121.0 139.1 125.0 141.1 126,9

1/ Re-bars: NIMEXE 7310,12 through 1969 and NIMEXE 7310.13 from 1970

2/. Other Bars: Bars, mass steel, hot-rolled or extruded. NIMEXE 7310, 1Ly through 1969 and NIMEXE 7310.16
after 1970, ‘

3/ U, I, H Shapes: U, T, or H, mass steel, hot-rolled or hot extruded, less than B80mm high, NIMEXE 7311.11.

li/ Other Shapss: Other shapes, mass steel, hob-rolled or hot exbtruded, less than 80mm high.

Source: Compiled from the Statistical Office of the European Commuitles, NIMEXE Analytical Tables,



TABIE 2-1)

RIS

JAPANEOR EXPORT THICES WY DESTINATION, 1971 (1970)
- (U3% per ton)

Billebe Wive Rods Bers  Secbions and Sheves

World 8249 Tihh 110.5 116.9
(97.6) (12h.3) (128,3) (135.7)

hein B85l 108.3 103.5 108.1
{100.7) (126.6) (128.1) (k. 6)

Burops 90,6 125.7 117.5
| (124.8) (121.5) (127.7)

Foeth (and Cembral ) America - 125.5 1210 124.7
' ‘ (123.0) (122.8) (129.3)
South America 80.7 1261 129,9 130.1
_ (90.0) (ihh.6) (156.1) (155.0)

 Afriga 107.8 111.2 111.3
| ‘ (112.2) (137.1) (135.3)

Oseania ' 126.1 192 .01 117.3



TABIE 2-%C
EC SYPORT PRICES BY DESTINATIONS, 1971 -(1970)

{US$ per ton)

World 120.8 115.5
{13k.1) (126,5)

Groece 120.6 127.6
- ('égoﬁ?) (1330?)

Nigerie 1292 1054
(178.5) (140.7)
.8, 118,86 1116 .
(123.6) {113.1)

Tran 105.1 127.8
{159 ¢i1) (137.3)

Israel 'sés.,s 108.0
(140.6) (131.4)

Colombisa 126.7 105.0
(112.5) {120.8)

Noteg: Wire rods: NIMEXE 7310.11 -- wire rods, Ra8s
stsel, only hot-rolled

Rs-bars: NDEXE 7310.13 -- re-bars,



TABIE 2-16

§

PROJECTIONS OF TARIOUS INPUT COSTS FOR 31975, 198C 4D 1985

(In Constent US$/ton at 1971 Exchange Rates)

Cost of factor 1971/1972 1975 1980

ro)
Ca

Iros 2rg 1.50 CIF 11.50 CIF 11,50 CIF

Japan 12,00 CIF 12,00 CIF  12.00 CIF

Goxing Doal  EC 16.00/ton of stesl 19,00 22,00
Japan 18.00/ton of sheel  18.140 19.70

e, EG 33,00/ ton 33.00 33.00

Japan 3L.00/ton 31,00 35,00

i e 28.00/%on of steel  30.00 37.0C
Japan 18.50/ton of shesl  20.00 205,00
BC 180,00/ ton of vap, 182,00 68,00
Jepan 130.00/%00 of cap,  931.00 138,00

wit: musller/Xewahito



PROJECTED DNCERASES TN TME URIT 09815 OF

TARIE 2-17

{In US dollars at 1971 Exchange Rates)

~ CGost Increase per Ton of
Non-Flat Steel Product

Vv
Coldng Coal™ EC 0.55 2.20 3.90
Japan 0.22 0.96 1,70
Lsbor EC 2,60 10.00 19.00
Japan 2,00 7.75 15.00
Capital B¢ 0.10 0,10 0.88
Japan 0,05 0.25 0.75

1/ Caleulated on the assumption that L0 percent of 21l non-

fial products are prodused from hot metal and that the ratio
of crude steel to finished products is 1.0 to 1.lL.

Source: Mueller/Kawahito



Byropoan Cowsunl by

1978
1980
1985

Javan

L2pen
1975
1?80
1985

T4BLA

210

Incremental Cost Inerosgses Over 1970/71 Levels

Source: Mueller/Hawalilito

Bage Coatb

Total Yoinre Gosh = (1)4(2)

597
Bweb, Rates

A% 1973
Bxoh, Rates

Goad  Laboy  Cephbal  9veiss ApDrod. iobad 1970 /71
e s cmmmman( 1911 BZENATIES TBUBS ) v m wrss e mom e or |
(1) (2)
0.55  2.60 0,10 1,00 h 130
2,20 10,00 0,40 3,00 16 130
3,90 19.00  0.88 5.00 29 130
0,22 2.00 0,05 1,00 2 115
0.96 7.75  0.25 3.00 12 115
1,70 15,00 0.75 5.00 22 115

13h
ih6

159

161
176
191

158
170
182
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ANNEX 3-1

DECREE BSTABLISHING MEXICAN IRON AND STEEL
SOORDINATING COMMISSIONY

SECRETARTAT OF GOVERIMENT PROPERTIES

DECREE setting up an Intersecretariat Commission to be known as
the Iron and Stesl Industry Coordinating Commlssion.

In the marglr a seal bearing the Natiomel Avms and reading "United
Mexloan Shaetes -- Office of the President of the Republic".

ILULIS ECHSVERRIA ALVAREZ, Constltutional President of the United
Kexican States, in exsrcise of the power conferred upon the Fedsrsl Ixecutive
by Article 89 (I) of the Pcolitical Constitution of the Republic, znd on the
grounds of the provisicns of Article 23 of the Law governing Sscretariats
and Departments of State, and

WHEREAS

It is appropriate and desirable to coordinate exploration for and
production of iron ors, coal and coke, in view of the demand for these items
and the expansion of the iron and steel industry, in order to ccntribute
vetter towaxd the economic and soclal developmesnt of the countery through pro-
duction for consumption and for use by industrial centiers;

To achieve e desirsed balance between the volume of mineral re-
sources and the production capaclity of the iron and stesl indusiry, it is
esgential that programs be drewn up thabt will harmonize production eand con-
sumption in accordance with natlonal requirements, in such a fashion as to
. bring about the sound devslopment of these activitles;

For the achlevemsnt of the foregoing objectives, the Federal Bxecu-
tive deems appropriste ihe esteblishment of an intersscretariat commission
with members drawn Irom the compeisnt federal agencies, hereby iszsues the
following '

DECREE

Articls 1. 4&n Intersecretariat Commission shall be sat up, to be known as
The Iron and Stesl Industry Coordinating Commission, the members of which
chall be the Secreltary of Government Properties who shall act as Chairman,
the Assistant Sscretary of Nonvenewable Resources of that Secrstariat and
ons representative sach from the Sscretariats of Industry and Commercs,
Flnance end Publie Crediit, =nd ths Presidency. One representative of
Naclonal Financiera, S.4. shall also have & seab on the Commissgion.

¥hen the Chalrman of the Commission is unebls bo atiend the Assis-
want Secretary of Nonrsnewsble Rescurces shall act fer him, and if neither
of them is able Yo attend, the representative of the Secrstariat of Indusiry

3/ Bsank translation of Spanish ordginal.



ANNET 3-
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and Comperse ghell est a8 chalirman.

g ‘seynate shall be assigned for each rsgular representativs
ang ‘%ﬁw caciaments of both regular and aliernate members shall be covered
?:sy the sgencies they reprsssnt.

Arbicle 3, Nembers of the Commission may be freely anpointec‘i anc éi%ssed
By those ampowsred to do so,

Article 4, The purpose of the Iron snd Steel Industry Coordinating Commiz-
E‘w.@"} ﬁ’o.s i ba "W"

I. Propose to the Fe ae? Executive the ccordination of the DL~
dustion and expeansion programs of al %Eﬁt@fpﬁS&s sngaged dn:

M

{e} The predw.;w of iron ore, coal and coke;
{2} The produstion of pig iron and shselj
{e} The proguciion of roiled steel,

o

IZ, Po act zs advisoyy body to the Federal Exscutive in ths formu-
lation of the production progrems, and, through the proper chdz?zems of the
expansion pians of the enterprises in which the Mexican Stale pariicipates
and whish heve as edr purposs the activitdss referred o in the preceding

paragraph.

III. Hear and, if appropriaie, provide its opinicn on reporivs forvm-
ret8d by the agernciss of the Federsl Hxscubtive in regard bc the natlonal iren
ard stesl induetry and especlally with respect to the incentivss which can or
zeould be given to thabt industry.

¥, Provide asglisiance in the prospecting for n”**"‘a& THSOUTCes
carpded cus by e enterorises in which the State holds parbicipations and
other Federel UGovermment agsncies.

7. Coordinate, publlcize and promote the developmsnt of iron aad
steel tecanology sulited to the country.

Ti. Mpgr@ end update sysrematdcally and continuously nationel
developmendt *ﬂl@xzs for the iron and steel inmdusiry.

VIE. . Propess p..,d.az“ tisy for the establishment and :‘.'saymemn'c.aoioh
oi new lvon and sieel plants in ths cauzr'z'ys

VLY

Contributs divectly to the aromot.o.,; of regional d&m,.;opzr wend,
wirougn the @s‘a&hw%u*t of growin poles in the less prosperous greas of
t.nd:? @@&ﬁ.%&",‘jw

2 with and execution of the declisions and
irector Cenersl and such technical and

-

s3icn deems necessary chall be appoiniad.

iosion shall most in ordinary session at least once
5, whon the Gualiman, the Director General and the majoriiy
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of its umenbers shall astend. ’i’;g, f”"hai:mm may call special sessions when-
ever he dosms sach sdviseble and wiasnever the Director General so requesis.

Aeaointlons shall be passed by & magori%y of wotes and the Chair-
man shall have z Gasting vots,

ixticlis 7. BResolutions whicsh, in the opinion of the Cammission, so warrant,
can be msam*rt.sé for consideration by the President of the Republic, through
the Commissglon.

Jment of 1its purpose, the Commdssion nray request

Srti.‘wﬁ For the fuwilld
ma mgs:}, ce of ’r‘u@ techrdceal gtall of the agenclies forming its membership,

B such g and cpinions zs it may deem desirable from thawm,
or frm‘ﬂ. Hhe kar“"a.lw Uhate~-owmed or private enterprises repressntad in ths
Techriozl Gomsithes referved 4o in Articiz 10 of the preaent Decree.

drtdele 8. Tor admiviairative purposes the Commlssion shall come under the
Booretaiat of Covernmsnt Promert,f , whish by agresment with and arcugh the
in'iiwmammxy of the Secreterdat of Finance and Public Credit, shall request
auvthoyization from ths President of the Republic for the budget amsndments
that srise feom the fudfiliment of its purposs.

Artdele 16, The Sommission shall request each of the corporations listed
below to “apopoint one member sach, to form a Technical Commitites, through
which they will meke known or eXplain their views on matters falling within
the purview of the Commission: Altos Hormos de Mexico, S.A.; Fundidora de
Hisrro y Acero da Monterrey, S.A.; Hojalata y Lamina, S.A.; OSiderurgica
Lazare Carienas-Las Trushas, S.4.; and thes National Chamber of the Iron and
Steel Industzy.

The Commission shall seek the opinion of ithe Technical Commities
regarding all matiers within iits competence which are subjects for study and
action by it.

To be abls to perform its task, the Tschnical Committee shall bs
Informed of the work carried out by the Director General and the other stalfl
of ths Comniszion.
TEMPORARY PROVISION

Soie Proviglon., Thie Dseree shall enter into force on the day following its
publicatlion in the Officlsl Gazette of the Fedaration.

Done at the Residence of the Federal Bxecutive Power, in Mexico
City, D.E., May 31, 1972. Signed by Presidsnt, Secretary of Flnance and
Public G“‘@C‘;l’&, Secretary of Govermment Properitles, Sscretary of Industry and
Commerce, Secrstary of the Presidency.






ANNEX, 3-2

MEZICAN TROW AND STEET, TNDUSTREY COCRDINATING COMMISSIOW

TERMS OF REFRRENCE FOR STEEL INDUSTRY STUDY
BEING CARRTED CUT EY BATTELIE INSTITUTAL/

Parpose of the Study

It shall be the object of the study to provide the Coordinating
Committee for the Sisel Industry with the basie data required for the draw-
ing up of progirams to oneble that Committee to regulate the growth of the
country's steel indusizy.

It will, therefore, be necessary Lo determine and analyze the
present gtate of production in terms of existing capacity, to carry out a
market study in respech of the whole decade, based on regquirements of un-
Pindshed stsel and rolled products, and to review, in terms of tie fore-
going, the invesitments needed to satisfy demand, on the basis ¢ the plans
of enterprises elrezdy established and any new plants that may be set up,
so as to make it possible to determine the best sites for increases in pro-
ductlive capacity, in terms of the supply of raw materials and of tne market.
Simdlarly, the ciudy shall consider the problem of the pricss of inputs and
finished products, with 2 view o devising a sound poliey in this connection.

I, Present Produstion of Stsel, both in the Unfinished State
and by Growps of Procucts

. The consultants shall make a technicel survey of Yexisting
capaclty” to produes steel, boitk in the unfinished state and by groups of
rolled products. - Tae teim faxisting productlon capacity" shall cover:

{a} plants already set up and in operation; _
(2) planis in process of design or constructicn ; Cr
wnich have slready been ordered from the supplisrs.

2. BEsbtimates will have to be provided with regard %o the probable
dates on which the pleats mentioned under (b) above will actually come into
production.

3. The survey im gquestion will relate, in the mair, to Fundidora,
Altos Hoxrmos, HILSA, Tamsa and SICARTSA (under construcidon) bubt will also
n?:g; to include o reprasentative selection of send-integrated and rerolling
plants. ' : .

Tne technicsl swrvey in question is inmended to:

(a) indicate the levels of ocutput attainable in practice
(both of unfinichad stesl and of the main procusts);

(o) point out the production sites where idle cspacity is
eveilable and the reasons for that state of alfairs,
and those sites whsre small-scale investment prograns

. mlght increase productive capacity;

() exemine closely those imports of inmputs or finished
products which are used to compleisnt national pro-
dauctdon; explaining the reasons for this;

1/ Baxi translation of Spanish original.



(&, svaivate aliernative supplies of ore, fluxing agents,
Zuels, and other .;ﬂv""f‘ oS, a8 also the FOB cosgl az: ,
source. An estimets shall be mads of the cost of im-
m‘ﬂ“:.mg these raw materials whenever it is felt that
there 18 a msgﬁbm&y ef internal scurces of supply
secoming insufficients

{e) estimele the current cost of transporting, to sach of
the plants, the inputs msntioned under point (d) of
this paregraph, rmeking clesr the extent to waich such

costs refleet dislosaticns in the emgmg Lransport
gysiem or digtortions of the relevani rate structure;

{£} prepare estimates of the production costs of eash plant,
besed on ite present technical efficiency, its planning,
its potentiel efficlsncy, and the cost of lnpubs. TFor
4his purpose use chould be mads, for the most part, of
whatever W%mﬂtlm may be supplied by the various
gtesl-vrodusing companies and othsr bodies.

II. Markets

1. The consuliants shall prepare fresh estimelsz of Mexican demand
for common grades of stsel products during the years 1973-80, taking into
account ths dala submitied by the Natlonel Chamber of the Iroz'z and Stesl.
Industry, the more important producers snd othsrs.

2. Thess caleuwlations must include detailed information with

ragard Lo "’*’e main groups of produsts, so as to make it possibls to ascertsin
the indusiry's ?@qm@a 8 of rolling and other finished eguipment for its

sxpanglon program,

3. Egtimebes of the demard Tov E&Wdu&l groups of

w3t be @G%J,&%da ag far as p@s&*hwg %si o data conserning the specific
[P kg i & faranzis Hi ®
sonmuEing 3 mﬁmmﬁ@% both existing and potential

4o The stedy shall af,se inciude details of ths present o
tial reglomal c’f;i.swma”“ oa of domand for steel products, as alsoc of the cost
&

s

wrangport betwsen presant or pr@};as%é sites for shtesl plants, and the
 markete, bolh present and future. The survey shall t&xa .;.zz to account

e oost of tramsport, with and without subsidiss 5 by rall, highway or sea,
s a8 to maks 1t posalble for well-balanced decisions to be *:.axerx with regard
% the sléing of productive cspecity in terms of varicus producis.

¥

5. Ths songultants shall ezawmins the nrospec +8 availabls for
roing Mexioan stesl g“@é‘a@t«y basad on *f:arg.ma., and sbsoluie cosds,
aelty dn exsess of internal demand and the cost of transport.

revious sechionsg of
rtain the invest-
:..im into izt and
1 be dome on the

ka% ‘33“6@1’”&;“’5—@; S0 :’F.Baméﬁi\y national demend. This sha
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basis of mresent and future investment programs of existing enterprises,
‘éae regerd being elsc paid to aliermative sites for new plants. The invest-
ment regulired for the infrastructure works called for in each case must be
given sepsrately. Similarly, an estimate must be made of the operating
costs per ton {cost of production, depreciation and finaneial charges) in-
volved in the said programs, once the investments in question, at one or
more gltes, have been compleited.

2. Vhen the studies referred Yo in the loregoing paragraph are
wnderhaken, proper abtention shall be paid to the following:

{a) ths adventages that might be derived from utilizing
idie capecity at existing plants;

{b} the costs involved in itransporting the finished pro-
ducts to present and fubure areas of consumpiion. In
crder to assess the financial effect of such costs,
voth existing freight rates and any possible changes
in tham shsll be taken into account;

{c) the costs connected with the tramsport, within the
country, of the inputs that will be required for the
varioug prograns of investment; '

(@) the supply of domestic or imported inputs.

3. 4An outline must be given of the impact of aliernative programs
of investmont on the siting of the bases required for the future growth of
the Mexican steel industry.

4. An appraissl will have to be made of the camplete financial
studles for each program of investment, and for the steel-maldng sector as
a whels., These financial studies should contain, as a minimam, the follow-
ing information: ‘ ‘

{a) financial plan; ,

(b) pro~forma earnings statements and analyses of
profitability;

{c) pro-forma balance sheets and analyses of the
financial structurs;

(&) analyses of feasibility.

5. On the basis of the findings with regard to operating coste
and invesiments required for sach program of the enterprises concerned, it
will also be neceszary to determine the foreign axghange cost of and the
total cost per specific typs of product, to the varicus producers, both at
the plant and at the nsarest pord. In this connection, information will
have 1o be obtained on ths following points:

() the additional capacity required in the matier of
. equlipment to trensport raw materials to the various

plants;
(b) export and import prospects for both coal and iron
ore; and

{e¢} the cost of the aliternative domestic uses for these
raw mateyials.



In ke mermer, I might be advisable to ask for z preliminary
cstimate of how the totel cozts of producition and the foreign exchange
cosis would vary, &% long term, in Telation o the various programs of
irvestzeant. '

5. There shall de & briel discussion of the technisal and fin-
arncsial agpscts involived in sebiing up an axpcrt-criented steel industry.
This would include an explanation of how export prospests would be affect-
ed by the quality of Zinished sleel products and the performance obssrved
in the exiszbing plents,

IV, Prices
REE SO T T S

‘ie The fira of consulitants willl have to exauine recent siperience
{five yesrs) and the pmssrrh structure of prices in Me:dco for the more
izportent sheel products as also the institutional, legal and cther factcrs
effecting twose Bmi@@s s such sg the price conbrol mechanism; She ,.“z ternal
ek 3‘%2‘”@‘%&12‘8 , ‘die system of tariff protection and export schems

2, The following data ragarding pz‘.s.ces will have to be sought in
respect of the typloel prodweits referred to in parasgragh 3 of ihis sectlon:

bazic p“&@as at piants

exire charges under the heading of quanitity,

Cqueald "‘ty’ el

&iscounts Tor volums, Govermment purchasss, &bc.;

Fraight sdjustments:

adjusimenis In respect of sales and other taxes:

(vi} pricss paid by distribuiors and consumers on
‘*‘;fpical mArkets;

{vii) ‘terms and conditlons of payment: and

(widd) a.:;pcw prices (FOB walius), '

3. Ths following types of products will have to bs studied (o

comparison being mads with comparable nistoricsl date):

f. sheebs

2. vpiate;

3. ?act -zolled (@G:i.l:s and smets) 3

. ocold-rollsd¢ (coils and shests);

5. @m%m.zed plates

6. tinplete ard gimiiar prodacts;

7o ordinexy bars for the reinforcement of concrete;
8. wire rod;

9. high r*as...s**wzeg vars for the reinforcement of concrete;
0. wire;

11. medium and heavy structural products;

1;2\9 ?’i—’nlge

13. '? wu structural arnd angie producis;

T billets;

15, saame@s e T_xag/

18. blask and galvanized pipes with seans.
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he Ths domestic prises, that is to say the actual and not the
list prices, prevailing on othisr important markets will have to be studied,
an indicstion being given of future trends in those prices. The marketis
in questien ars: : '

. Braszil

2, EEG

3. Jeapan

4o Tos United Kingdom; and
5. Tha United States

b will e necessary for a separale examination to be made as far
as posaible of internal and export prices for these products; dstalls of
the prices ruling during the past thres years will be sufficient for this
purpose.

5. Part of the study will have to be devoied, omce the foregoing
data have beern obtalned; to the preparation and evaluvation cf the alterna-
tives aveilable in connection with a price policy to be adopied in future,
ulzich should provide a level of profitebility sufficient to finance the
development of the Mexican steel industry. This policy will heve to cover
both the more important products of that steel industry and the main inpuis
required.

V. Conclusions
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ANNEX Wt

MEXICO - IAS TRUCHAS STEEL PROJECT

TECHNIGAL DESCRIPTION OF STAGE I OF THE PROJECT

1. The project is for the establishment and operation of a non-
flat steel products plant with an initial capacity of about 1.1 million tons
of raw steel per annum and 1,0 million tons of finished products. The plant
flowsheet is shown in Annex l-3 and the layout in Annex l-Li. The facilities
have beer laid out and designed in such a way as to permit an easy expansion
and diversification of production capacity to mors than 5.0 million raw
steel tons per annui. :

2. The process route adopted for the Las Truchas steelworks is
detailed in suceeeding sections of this Annex and is summarized below:

(a) Mining and beneficiating the Las Truchas iron ore
with transport of concentrate in slurry form to the
plant site;

() 4gglomerating the iron ore fines to form self-fluxing
pellats; ’

{(¢) Conventional coke making based on imported cozls;

(éd) Iron making by the blast furnace method;

(e) Basic oxyzen (B.O.F.) steelmaking;

(f) Continuous casting.of billets; '

(g) Rolling cof rod, bar and light sections in two
finishing mills, ’

{2) Mining snd Concentration Plant

3. The project is based on the exploitation of the las Truchas
iron ore deposits, which are located in the vicinity (20 km) of the plant
site., The primary deposits are known as Ferrotepec in the scuth and E1
Volcen, El Mango, las Truchas, and Santa Clara in the north (see map).

The primary ores are of the skarn magnetite type with determined sulphides
of iron and copper. The northern deposits have been weathered to variable
depths, the effect of which has been to convert much of the magnetilte in
the upper layers to hematite (martite).

L. As of the end of July 1973, geologlesl or in-situ reserves
ware estimgted at 76 million tons of measured ore and 12 million tons of
indicatedl/ ore with an average soluble iron content of 50.5%. These esti-
mates are based on an average specific gravity of Li.0 and are considered
conservative. They teke no account of the float ore, which covers part of
the deposits and which can eventually be used as a direct charge materials.
Nor do they include poitsnitial reserves in some of the deposits which have
not yet been fully explored. The guantities of ore presently in the measured
category are sufficient for over 30 years' operatiocn of the plant at the
initial level of cubput, accepting the SICARTSA/BSC exploration team's con-
tention that most of the geological reserves are likely to be economically

1/ See Armex -5 for definitions of "measured® and "ndicated®.
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reGoTEralla, ’fi*;e reseyve development program wiil continue through the end
of 1973, and 4% is antizipeted that an incrsase to as much as 100 million
torg of wm%ra‘bw reserves will resule

5. The Ferrotepec orebody contalns magnetite and almost no hematite;
and the comparny pians to start mining operations there, a procedure that wilil
sdrplify the initlal soncentration and pelletizing operations. Ister on, when
this deposit ig ab the point of being mined out, the northern deposits will
be sxpioited. '

&, Hsssrves in Fervoltegec cnr*‘enmy are es cc_na':,ed &t 12 million
tons of meesured ore sufficient for the initdel five o six years of opsration
of the plant. '

7. Mining of Ferrotepsc will be of the open-pit type using 5 cu
yi. eiectric showels, 50 ton trucks and a variety of ancillary plant and
eq&iﬁrﬁm%a 3&1@ average stm.apirg ratio during the first few years of opera-
tion i egtimated &t 2.5:1. As exploitation proceeds to a pit depih of 100 m,
this strip *r:a.;.neé ratio will incresss. Mindng costs will d@pena larzely on the
censumption of eﬁm.ﬂ_mg bits, explosives and spare parts and can be sstsblish-
ed finelly only when mine desvelopment actually begins. In the meanitime,
however, copersbing costs haws been based on a preliminsry mining plan and
cons @W@.t ive sgpplicetlion of the Advisor's experience on similar mining opere-
tlons im Memdco and elsswhere o the conditions prevailing at Ferroiepec.

The cebinaiss sre emsid@red reazconable and have been used in the financial
projections {mﬁexes 1k and 15).

8

®
[

i1

g. Concentraiion of the rmun-of-mine ore will be necsssary to rejsct
gangue, Sopper and sulphur, and this requires grinding to a2 very I

The memtihg coneentrate mﬁ be toc fine for aintering, and it
will be nsecessary to insbtall a psilet plant.

% - The reason for working the Ferrciepec depcsit first iz that
the ore is primarily magretite and can bs most simply corcentz‘*aﬁm_. and
n@l“@‘mmde P"ﬂa@ism %?ill, however, be made in the design of the concen-

r and pellet plant for prosgssing, at & later stage, ore and concentrais
irding up to 25% hematite.

« t;{ N

v 251

¥ ot
«Q

0. A primary and secondary crusing plant will be 1 zted near
e mine and sam preconcentration alsc will be done. The crushed and screene-
ad ore will De trangporited by sonvevor beli o the concen uratworv plant, where
one monthisg ;;amﬁy of ors for the plant will bs stockpilsd. The concentration
pilant Wil be sided az close 4w the mine awy topographical conditions allow,

1. TFor the Ferrotepec ore body, a weh magretic concentraticn
orthern deposiis begin to be exploitsd,

fiowsheet Lis proposed, Whan the n
hematite cimouits will be added,
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12, The concertrats slurey will be pumped approximately 23 km o
the mein works. The desuign of s slurny pipmine has been entrusited Lo
Bechtel Corporetlon of Sex Fransisco, wilch iz unilqusly experienced in this
field.

13, If and wher it becozss necessary to suppiement the local iron
ors supyly, SICARTSA wiil purchase psilets or high grads concentrate either
dry or in the form of siurey guizable for pellet plant feed.

{v) P&J.@vizmnﬂ Plant

1he Tae pellet plant will be of conventional chaingrate or grate/
Kiin design. It will huve a cepacity of 1.8 million tons of screened, fluxed
wLats per Jear.

15, Tas design and operamon of the pellet plant are J{irected
Sowards pﬂo&ming the required guality and tomnage of hot metal at the blast
farnase at '&'éw lowesy overall cost. This policy has resulted in decisions
o1

{2} producs fimzed pellets;
(b) =244 verious 'waste'® materials such as BOF slag,
w1l scale sic. to the pellet plant feed.

16. The addition of fiux to the pellets gives the opportunity to
cperate the blast furnace with higher blast temperatures and reducss the fuel
rate a8 a result of the pre-calcination of the limesitene. 4 furthsr cost
%gg@ﬁt reguits Jwom providing the bulk of the flux required in the form of

g,

17. Oospuiter studiss have shown thne optimum level cf iron in the
burden to be 59.5% and thils allows the fasility to incorporate various ’wastef
iron-bearing materials iate the pellet fesd, thereby schieving:

(a) recovery of iron units, which would otherwise
e loal;

(b) avolidance cf the cost of disposal of these

'weate ! materdals;

(¢} the ability to cperate on a two-Component
burden (pelilet and cocke), leading to better
sontrol and higher operating sfficiency cof
the blast fwnace,

(e} Coks Cwen Ylant

18, &ba%@:ﬁy comprising approximately 6L ovens of medium height
.3 o 5.5 m, will bs ingtallad, Initially, the ovens will be charged with
wat cecal incorporabting 6% dry tasis of recycled coke bresze, to produce
575,000 tons of run-of-cvsn coke per anmum., Provision will be made to con-
mﬁ‘., at a later date, to p*e«-mea%a goal charglng, which would raise the
capaclty of the ovens. Tas charglng car will be designed to give smokelsss
charging by meane of wet sercbbing of evolved gases and the coke pushing and
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Lsment will dncorporate the best proven meens of pollution

Provision will be made for the fubure incorporation of enclosed

19, Run-of-sven coke willl be soreensd and cul to yisld a product
frastion of -60 mn + 20 mm size in accordsnce with current practice. Ais
there will be no sinter plant, whe coke breeze will be parily rscysled to
the coal preparation plant and parily ussed as boller fusl,

20. ‘Tre by-products plant will remove the tar, ammonia and
Iron the erude coks oven gas vhich will be used as a fusl in the
The recoversd ammonis wlll be incinsrated.

2%, ALl purified coke oven gas will be desulrhurized o pravent
zir pollution by sulphur dloxids, while 211 liguid efflvents will bz trealted
o & nigh stendsrd to permlt safe dlacharge tec wablsr courses. :

{&) Blashy Furnace Pland

22, The biast furnacs will be required Lo produce an annual out-

pub of 1.7 wlilion bons of hobt metal for delivery to the steelplant. Thi
agnual productlon will reguire a furnscs with an aversge dally ralted sapacity

of 2,300 tons, assuming a »lant availabilliy of approxdimately 51.5%. The

furnece emsliliazies havs been dasigned o accormodats & meximpm. oulput rate
of 4,700 toms per dzy or 1.327 millicrn tons per year.

22. In order to achleve this outoudb a furnace with & heartn dia-
meter of 7.0 m and an approximate inrer volume of 1,750 @ will be installed.
This represents an oubput reting of 1,95 ftong/m’/day, which with the pro-

posed burdsn iz comparsblie with the betler standards of operating throughout
ths worid. '

.

2i;e The burden for the fuzrnace, which consisits essentially of two
somponents - pellets and coke; will be wmade up as follows: ’

Self-fluwing pelilists 1,630 kg/von of hot wmetal
Hanganese org 17 #
Coks 470 g

Fuel oll 50 a

2

jon

5. The furnace burden was opbimized using & computer model an
the heat valance; gas llows, fusl rewes slc. derived from ths ouiput., The
heat balance flgurez were in Wuerm used in a second computer model to

izt hot blzsl stove deslgn and coperating paramsiers,

N

4
-
cadllil-

26. The Surmecs will have two tep holes and two cash houses,
dlameirically opposed. Tie ilron, wie the rmper sysiem, will be cast into
270 ton borpedo ladies and the zlag inbtc dvry slag pits. Cramiation fasil-
itlee may s dnsteliled; if g mevkst survey indicates a market for ithis product.

. furnace will bs designed to operate st a top pressurs of
IEER. s wop wili b swsh as Lo permit opersition ab tals

.y o s aem med dule oz e gaed e N
high pressurs with  minmm of maintenance.




28. The blast temperature will be 1,200°C using 3 stoves with
external ccumbuglion chambers,

29. The fuel injection system will be capable of a maximm in-
jection rate of 120 kg/ton of hot metal, although the initial injection rate
will be 50 kg/ton.

30. The furmace stockhouse will contain three rows of bunkers,
one for coke, ome Ilor pelle’as and one for miscellaneous materials., The
total storage capacity for eoke, pellets and each miscellaneous materdal
will be appmﬁm?aely 12, 16 and 2l hours respectively. Each row of bunkers
will discharge cunte a conveyor, which in turn discharges intc the weigh
hoppers afisr screening out the undersized fractionsz of pellets and coke.
The weigh hoppers will dissharge directly onto the main furnace charging
conveyor which dslivers the burden to the recsiving hopper on the furnace
top. The complete charging sequence will be automatically contrclled.

31, The dirty top gases from the furnace will pass through a
conventional dust cateher, to remove the larger fraciion of cust particles,
followsd by a double wet scrubb:ng process, The system will clean the gas
dust content to less than 8 mg/Mw’ and reduce the gas temperature to with-
in 59C of the availabls water temperature. The noise level resuiting from
the pressure reducition and high gas velocities will be restricted to the
maximim practical extent and is likely to be about 105 db at a distance of
1 m from the uwnit. The dry flue dust extracted will be recycled in the
pellet plant.

32. The furnace will be equiped with instrumentation and contrel
equipmsnt for the measurement, logging and control of all operating para-
meters. This gystem will be capable of conversion into an automatic control
system st & future dats.

{e) Basic Oxygen Steslmsking Plant

33. The feedstock for the finishing mills takes the form of
billets 115 mm and 12%5 mm square, and the most economical method of providing
these 13 by continmcus casting from liquid steel. For reasons discussed in
the following section, each casting machine will be limited to a maximum of
6 strands., This dscision, coupled with the attainable casting rates of 115
ma square billets, effectively determines the size of the B.0.F. vessels.

The interaction of vessel heat sizes and casting times for a liquid steel
production of 1.1 million tons per year leads to the selectlon of 100 ton
vessels and 3 sixz-strand cas’a:.nc' machines as the optimm faciiily combination,

34, The capacity of the 30F plant has been determined on the
basis of 11,300 heals per year of 50 weeks, which should be readily attain-
able within 30 monbths of start-up. This gives a liquid steel production
somewhat In excess of the required 1.7 million tons per annum. As further
experisnce is geimed, an inoreese to 13,000 heats per year can be expected.

35, The commissioning strategy for the BOF plant is designed to
achieve as rapid a bulld-up of production of liquid steel as possible, This
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will be ssrdeved by operating & single 3,.0.F, vessel for *he first elght
T SREL~ED. this polnt thz second vessel may be introduced

)
Sy g gy 0 T o
aonths al

o webaly with the £zt vessel 5 thus medntalning & tap-to-tap
s would pewelt an early introductli O'?l of sequencs casting on the

coxnt v""’iasmﬁg plant. When one veassl is out of producticn for relin-
ing, t’ne c"*‘@ e time of the operating vessel would be shortensd Ho lessen
the loss of stesl fs%o@e"“ on. Ihe necesssry addit_ona_t facilities for
his mode of operailon will be insitalled,

26, W two veesels in operation, the lining lives of the
vesesls wiil be exisnded by gwaming of castable refractories. Bscause ¢
the long Sen-%o-tap Uizes oblained with bwo-vessel opsration, the gunrdng
operation will not aflect the vesssl cyele times signilicantly. The use of
s technd g2e will reoduse gingle-vesssl operation to e mindrmm,

[y

¥
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e gaz cleandng and cooling “?‘3‘33131 iz designed vo opsrate
fl sodsustion ab an alr fagcbor of 0.7, as this is :i;c“s -°: t
il am soonomically more u-s;mm,@ then full or partisl com-
= weste zes will bs cooled and clsaned by & venturl sorubl

38, The screp, hot metel, slag and additicns handliing is of cone
ventional cherscter. Ths only unusual feature of the vlant relastes o the
low tonmage of scorzp arisings, which will necessitate the use of auosé;amzial
quartitias of oxids pslleis (as charged to the blast furnace) as a coolani.

The 1iguid steel wilil be poured from the vessel into (00 ton ladles and then
trangferved to the casting bay on ladle itransfer cars

ir.

9. Wnlle the planmt will be bulld
provision will bs mads for the instellation of
d&w“be

‘z

initlelly as a two-vess
3 thim vagsel &t & 1

£5

s o ey o
{27 Contdiryous Casting Flent

5 3

B0, The billets vequirsd for the finishing wills are 19
125 mm sguare, 1t has been damenstrated zbove that s S-shrand sastin
mashine can ae mashed with a 100 ton B0F vessel o produce the necessary
TOTINSES . Q%uv@ to saz. I mechines would be fully utilised in servicing the
steel *z: a:s a thind S-gtrand mechine is requirsd to provids for mold chang-

Fayas) ;
u&s,\ & 53 tug ’&3 [

o - o
2 ana
-

“ o
H

o
e,

]

The anilcizated mexinum m’&’i:’;g rate for 115 wma square biliet
iz 0.28 tone per minute por strand, which is squivalent %o a casting wime of
€0 mimvies for & 100 Yon hemat size. A rets of 0,28 tors per minuis ab 115
T sguere Lo sgulvalent to 3 m per minube, which represents good current

"

pracilies. ILlthough certain glam e cuying the recend past are known o have
sttained corglideradly greater casting raies, the yis}e: of breakeuts increases

in wooportuion Lo the castlng spsed.

I Twe~vesssl @p::ratz.em ie introduced in the BOF shop, this
will pereld sesh vesssl b0 be m th 2 casting machine., A%t 11,3200
heats ver yesr the oysie hine p@.s. vossel would be sboub 89 minutes, which

%;
?ﬁ-’
&
g:s,.

.g }"f“i,,
§:

S



ANNEX b1
Pags 7

would be well within ths capacity of the casting mac:zines anc pevmt secueme
casting.

k3. s dscision to limit sach cssting machine to a mexivam of 6-
strands is based on considsrations of temperature and expansion when casting
sections of the required size. With the long tundish required to cover 8-
strands, significant *’wmperam differences arise between the lnner and
cuter strands. The expansion which occurs in the long tundish creates pro-

blems in centering the nozzles in the molds, particularly for ithe smaller
sactions. The alternetive of using a split tundish, which in twm r:eqmres
win-stoppered steel ladles, has lis own problems and is not favored.

{g) Rolling Mills

bli, Bash caeting machine will feed s forced draft cocling rack
with prevision for turning o ensure uniform ccoling stralghinrss., Billet
handling will be designed to minize crane and vehicle movements. Yo in-
- line faciiitdes for billet dressing will be provided, although space is
available should billst dressing be found necessary.

#15, Each miil will heve an identical billet smmv{z with a zwr-

el capacity of two woeks sbock and a maximum of four weeks. Space is g
able for future expansion.

6, The reheating furnaces ui}l each be 150 ton per hour, refractory
hearth walking beam furnaces.

Red and Bar M1l

will ’soe gble to prcdmse uncub coils of up to 1500 kg from 15 m bi 1.5,9‘%:5@ :
Smallar colls will be possible with shorter billets. In both cases 115 mm
square billete will be used.

k8. The biliet cross-sectional area was selected as the maxirmm
aize of billet compatibie with a guaranteed maximum finishing speed of 50
m per second and an accepiteble erntry speed at the first stand of 5.6 m per
minute.,

49. To meet the required producit range, & 25-stand, shree strand
rod mill with thres single strand no-twist finishing blocks will be install-
ed, Ths mill will be dividsd after the 15th stand with forward rumning re-
peaters; into sach of the three 10-stand finishing blocks. The rod will be
coolad on a controlled type cooling conveyor before being coiled down inte
a reforming chamber. Provision will be made for in<line splitiing o pro-
vide one hal? or cne third coll weights.

50, Eeinforeing bars rolled on this rill will be sitraightened
and cut o length befors bundling for despatch. Where necessary, the 12 m
long bundles can be bent in half for shipment.
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Bsr ard Iight Ssciion Mill

31, The =11 will be designed to roll a %eogal of 0.5 million tons
por year frem ine following product range:

Rsbaz 12,7 mm - 4O mm

Other bar 12,7 mm - 50,8 mm

Equal angles 25, mm ~ 76.2 mn

Tnequal angles 50,8 X 38,1 mm - 90 X 50.8 mm

Chermels 76,2 Ton X 28.1 mm

Filats 50,8 mm -~ 127 me
X 6.3 mu - 40

Sguares and

Hexagons 12,7 mm - 50.8 mm

52, ‘The pillet size used will be 125 mm square x 15 m Imng for
the full product range. 4n overlap with the rod mill down to 9.5 mm can be
achisved by rolling 115 mm = 15 m billets, thus enabling rebar to be rolled
into straight lengths ontc the cooling banks and eliminating restraightening.

53. To roil the .above product range, the mill will comfprri.sé 18
stands capabls of btwin-stranding on the lighber products. The provision of
quick roll chenging faellities i3z being consideéred to minimize roll changing
dslays.

Sh. TFipighing facilities will be normal for a mill of this type,
with a double-sided cooling bank. The output from the banks will be assembled
into batehss for shearing into muliipies of customer lengths in three standard
ranges of 5-7 m, T-9 m and 9-12 m. Rebar will be supplied in 12 m lengths.

{b) Mechaniegl and Elsctrical Services

Zlectrie Power Supply and Distribution

55. Tae major source of pover is la Villite Hydroelectric Station
o the Rio Balsas, some 15 km disbtant, which has a canaczty of 300 M, From
there, two 230 KV overhsad lines to be erected by Comision Federsl de
Electrieidad (CFE) will un to a distribuiion substation on site, terminating
at two 75 MVA, 230/34.5 XV transformers.

56. Primary site distribution will be at 34.5 KV with dual supplies
to sach of four substsations strategicelly localied near the main consundng
centers and intercoanecied to the power station, where security of supply is
sssential, 4% sack of the four substetions the voltage will be siepved down
m« 15.8 XV for secondary high tension distribution and %o L.16 XV and L8O V

rangformers for locsl astworks.

57. The rdne and coancentration plant will be supplied from the
oydsv-ste o By two 115 KV overhead lines ereched by the CFE. Pﬁmarg dis-
tribution wilil ﬁ 2t 13.8 XV subsequertly stepping down to L4.16 KV and L;BO v

for loeal distribuiion and use, -
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Power Plant

58. The plant will initially include three high-pressure steam
- genergbore flred on blast furnace gas and tar wiith coke oven gas and fuel
- 0il burming faciliies, two blast furnace turbo-blowers and two 10 MVA, 8 My
pass cub/condensing turho-alternators.

59. In the event of a failure of m, incoming CFE power supply
the burbo-alternators will provide sufficient power to maintain essential
works sarviesg., Non-essential power supplies will automatically trip and
interconnectors for essential supplies close as the failure is detected.

60. Provision for distribuiion conitrol of gases including air
and ,oxygezz > fivide, sieam and slectric power will be from = central conitrol
room at the power p.fnt » ensuring maxdimmm whbilization and the efficient use
of snergy in alternative forms.

%»s‘aber Supply. Treatuent and Disposal

Cae Industrial grade water will be abstracted from the Rio Bslsas
upst“@am of Zezaro Cardenas town and pumped, via two pipe lines, to the site
for distribuiion. -

62. Condenser cooling water will be used as deli vered, while other
plent cocling water Ls softened to reduce scale formation on heat transfer
surfaces, Boller quality water will be demineralized for use as make up on
steel maldng and continuous casting closed clreult cooling systems and for
steam ralsing.

63. Elevated raw waber storage will be provided to ensure contin-
wity of essential supplies under emergency conditions and for fire fighting.

8li. Potsble water will be drewn from local wells.

65. Condenser cooling water, clean process water, surface drain-
age and ch.«amsally and biologically treated effivents will be discharged to
a2 comxmen outfall in the harbor area, -

Rlast F‘umacea and Coke Oven Gases

66. Blast farnace and coke oven gases will be distributed via
overhaad p:i.pel:mes with a gas holder floating on each system to cater for
variations in both supply and demand.

Foel Olls
67. PFuel oils will be storsd at a tank farm in the dock area and

distributed 7ia pipeline itc local service tanks at each major consmnp*ca.on
center.
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63. A4 cenirel sir compressor station and ring mein distribution

5;%%& w1l provide gensral purpose air at all pointé throughout ths works.
Tecel serprosscrs will sepply air for instrumsniation and control systems.

£5, An oxygen plant will provide soiie 100 tons per day of gaseous
orrgen Srom two equale-size alr seperation umits. Each unii will be capable
of derdZring 0% of its production to provide the nscessary storage to mset
i.m@m’m' dsmands and to cater for reduced oxygen output whsn maintenance
iz being serrlied out on a sepavation unit.

Horikshops
70. The centrsl engineering wérkshops will be Jaid out and equipped
o g&'ﬁpp‘i’ foreseeable engineering maintenance requiremenis, with facilities

for rolling %@@3{: snd mobile plant repairs, plating and welding, heavy and
iz @“%; me..@hmmg; ené tarning, elecirical plaid repairs, motor repairs and
2cil winding.

Industatal a0 Projeets De
brgess @%
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MEXICO - L&S THUCHAS STEEL PROJECT

TRCENICAL DESCRIPTION OF TENTATIVE STAGE IT

1. In the second stage of the Las Truchas project, as it presently
is conceived, the plant would be expanded to a capacity of sboub 2.3 mililon
tong of raw steel per annum, with the addition of a new product, heavy plate,
to SICARTSA's product mix, .

2, Thanks to the provisions made in the design of the first stage,
the expansion could be carrled out with the addition of only a gingle B.0OF,
converter, the duplicstion of most of the other iron and steel making facil-
ities, the addition ¢f a slab caster and 132-inch plate mill complex; and
corresponding increases in works services, ancillary and mobile eguipment, -

3. The major units to be operated at the completdon of the sscond
gtage would be: .

{a) Coke Owens - A total of 128 ovens.

(o) Telletizng Plant - Two pelletizing unite,

(c) Elast Furnace - Two identical furnaces, each with
&n approxmave inner volume of 7,750 m”.

{d) Basic Cxygen Steelmaking Plant - Three 100-ton
converters LoWo operating and one standby). The
 third conwerter would enable ouiput to be increased

initlally to 20,000 heats and, following the expected
learning curve, ultimately to 23,000 heats per year.

(e} Continuous Casting Plant - Two single-strand slab
casting machines to be added to the initial three 6-
‘strand billet machines. These machines would be
capable of handling the rising output from the B.O0.F.
plant, _

Ling - In addition to the two non-flat
product mills installed in the first stage, a heavy
plate mill would be installed for the second. Thls

would conslist of a slab yard, two 200-ten-per-hour
slab reheat furnsces, a 132-inch, L-high reversing
mill with slab descsler and hot plate levsller,
wallkdng beam cooling bank, and besting, inspection,
shearing, piling and plate finishing facilities.

Indugtrial Projests Depariment
Jume 1973 :
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MEASURED

1. Reserwss for which tonnage is computed from dimensions reveal-
ed in outcrops, trenches, workings and drill holes, and for which grade is
computed from the resulis of detailed sampling., The sites for inspection,
sampling and measurement are spaced so closely and the geological character
is so well dsfined that size, shape and mineral content are well establish-
ed. The computed tonnage snd grade are judged to be accurage within limits
which are stated, and no such limit is judged to be different from the
computed tonnage cr grade by mors than 20 percent. :

INDICATED

2. Reserves for which tonnage and grade are compuied partly from
specific measurements, samples or production data and partly from projection
for a reasonable distance on geological evidenice. The sites available for
inspection, measurement and sampling are too widely or otherwise inappro-
priately spaced to permit the mineral bedies to be outlined campletely or
the grade established throughout.

INFERRED

3. Reserves for which quantitative estimates are based largely
on broad knowledge of the geclogiczl character of the depogit and for which
there are few, if any, samples or measurements, The sstimates are based on
an assumed continuity or repetition, of which there is geological evidence;
this evidsnce may include comparison with deposits of similar type. Bodies
that are completely concealed may be included if there is specific geological
evidence of their presence. Estimates of inferred reserves should include
4 statement of the spatial limits within which the inferred material may lie.

NOTE
The zbove definitions have been used by SICARTSA in their calcu-

latlons of ore reserves, and have been accepted for the basis of caleulations
used in thls appraisal.

Industrial Projects Department
June 1973






ANNEX 5

MEXICO - LAS TRUCIAS STEEL PROJECT

THE PORT OF LAZARC CARDENAS

1. The Ias Truchas steel plant will need to import about 765,000
tons of coal per annum when its first stage reaches full production. This
amount will more than double with implementation of the second stage. Pro-
vision for these imports, for the:importation of plant and equipment, and
for coastal shipment of a portion of SICARTSA's output by barge, is being
made at the port of Lazaro Cardenas now under construction by the Ministry
of the Navy (lMarina) at the mouth of the Balsas River, adjacent to the
plant site,

2., MAlthough SICARTSA initdially will be the principsl user of the
port, the Government does not intend this tc be a specilal -purpose port. . It
is expected that increasing volumes of generzl cargo will flow through it,
especially after rail shipment between Lazoro Cardenas and Mexico City is
rade possible with eventual completion of the Lazaro Cardanas/Mueva Italia
rail line (see Amnex 6). The Govermment's general traffic fors¢asts for the
port are, however, felt to be inflated and the Bank therefore has recommend-
ed on several occasions that the pert not be overbuilti in the beginning.

3. A forecast of SICARTSA's port needs {or the period through 1983
is shown in Table 5-1. The required facilities ccmprise 200 meters of quay,
an entrance channel to be dredged to 14 meters to accommcdate bulk ccal
vessels of 50-80,000 DWT, navigational aids, a breakwater, buildings and
general port 1nfrastructure Marina will have compleueh construction of
these by 1976, plus an additdonal LOO meters of quay {two berths) for gen-
eral cargos (which the Bank considers unnecessary in thls first stage of port
develooment)

. ital costs for the port tobtal an estimated M$329 million
(UsS$26,.4 mllllong as shown in Table 5-2. This includes M350 million {USSL

nmillion) for the additional two general-cargo berths. The estimates do not
include the reszle value of reclaimed land.

5. Port charges are to be set so 2s to recover the economic costs
of building and operating the port and will be levied according to gross
registered tonnage, category of ship and type of carge. Final agrcement on
2 tariff has yet to be reached between 3ICARTSA and Marina. However, the
Sank has been informed of the generzl levels being discussed, and considers
tﬁeL to be based on overestimetes of general corgoes, which the proposed

2rifl assumes will cover the largest portion of the port's costs. Hence,
much higher levels have been assumed in the sconomic evaluatlon o the steel
project, details of which are shown in Annex 16.

Industrial Projects Deparument
Hay 1973
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Phase 1

Ismorted wachinery

Imported soal

Joamsstlc salse of
steel ccasthriss

Totel Phase 1

Phase 2

Imported machinery
Exports of plate
Pacific salse
Imported coal

Totael Phase 2

TOTAL SICARTSA TRAFFIC 80 20 k2 LSz W3 gks 969 13l

T4BLS 5-1
MEXICO - LAS TRUCHAS STEEL PROJECT

PRELIMINARY FCRECASTS OF STEEL-RELATED TRAFFICS
THROUGH THE PORT OF LAZARO CARDENAS, 1974-83

{In 000 tons)

197 - 1975 1976 1977 1978 1979 1980 1981 1982 1983
80 20 Ly b b L L L T
- - 115 380 610 765 765 765 765 745
- - 23 75 420 150 150 350 150 350
60 20 12 b9 73h 219 12 g1 91§19
- - - 3 5 2 s 5 i 4
- - - - - - - 50 2P0
- - - - - - 35 72 149
- - - - - - 385 ik 1084
- - - 3 9 26 S0 k@5 BuO- Lol

20 743 1759 2323

Sowive.  LIGARTSA and Marine figures, modifisd by Bank.

“ndustrial Projects Department

Hay 1973



TABIE 5-2
MEXICO - LAS TRUCHAS STEEL PROJECT

CAPITAL COST ESTIMATE FCR PCRT OF LAZAROC CARDENAS

M3 million US$ million

Breakwater 5 1.2
Lighthouse, beacons and signals 4.0 0.3
Channel dredging to 1L meters 180.0 ek
Land costs 23.0 1.9
Access roads ' it.h 0.9
Open storage areas. ‘ ' 3.8 0.3
Transit shed 4.8 0.4
Berths (600 meters) 75.2 6.0
Water and power supplies 7.5 0.6
Fishing installations ' b.3 0.3
Administrative building 0.9 0.1
Total (1973 currency) 329.4 26.4

Source: Marins.

Industrial Projects Department

May 1973






MEXICO - LAS TRUCHAS STEEL PROJECT

TRANSPORT OF FINISHED PRODUCTS

7. The transport of ome million tons of Las Truchas steel annually
from the coastal project site tc markets in the center of Mexico -- orlnc¢pal Ly
the Mexico City reglon;, Guadalajara, and Southern Mexico ~- will be a major
undertaxing. Insuring it is earried out at the lowest economic cost has beern
of primary interest both to SICARTSA and the Goverrment.

2. In April 1973, SICARTSA contracted a well-known consulting firm
to undertake a thorough examination of all alternative methods of transporiing
the steel to markets. 4 linear programming mode¢ was construsted and data on
congtruction, maintenance, equipment and operabing costs and on the capacities
of each route were obtained from the ﬁauwonsi hallways and the Ministries of
Public Works, the Presidency, and the Navy. The resuwlts of the study took the
form of conclusions and recommendstions regarding:

The mode or modes of transport to be used;
Equipment needed;

} The required program for construction and
improvenen® of needed 1nfra3uruvture and
its optimal timing; and

(iv) The total estimated cost and its breakdown.

i)
ii
14

f‘"\f‘\r”\
Lo,

3. The methodology on which the nmodel was based aimed to minimize
the discounted present cost of moving assumed quantities of shteel to specific
markets, The ccsts considered inciuded operating, maintenance, equipment pur-
chase, and any reguired construction or improvement of each route.

L. Basically thers were five routes examined, although each of these
contained sub-alternatives. They are as follows:

{(i) By rail to Neuva Italia and from there by rail t
Mexico City and/or Guadalajara (rail-railj;
(31) = By road to Nueva Italia and from there by rail to

) Mexico City and/or Guadalajara (road-rail);
{#ii) By sea to Manzanillo and from there by rail to
Mexico City and/or Guadalajara (sea-rail);

{iv) By road o Nueva Italia and from there by road

) to Mexico City and Guadalajara (road-road); :

{v) By road to Mexico City through Altamirano (Mexico
City demand only -- Guadalajara demand would use

one of the other four routes) (road-~oad;.

5. Sizable investments would be needed for four of %he alternatives.
The cost of the rail link from Las Truchas to Nueva Itelia is estimated at
$56 million, and investments of $16 million would he necessary to improve the
road to Mueva Italia., The road through Altamirano does not exist yet, but
construction to a standard high enough for use by heavlTy-¢oaded trucks would
be more expensive than the mere tourist road o Zihuatanejo that has been
planned (US$7.2 million). New investments for the sea-rail roate through
Manzanillc wouid be U3$9.L miliion, but the distance tc “PVlCO City is much
longer so that operating costs would be higher,



ANNEX 6
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[}

. One of the failings of previcus studies of the transport issue
was to consider that conce a route had been chosen there coulid be no changes
over the 1ife of the stsel project. The final formulation of the problem
allowed for changes of nmode and routes withln each mode -~ e.g. sea-rall for
19756-80 and 211 rail through Nueva Italia from 1981 onwards. :

7. For purposes of the economic evaluaition of the Las Truchas pro-
ject (Annex 16), the all-road alternative via Nueva Italia has been assumed.
This is consicered likely to be oxpensive, since it would involive much higher
operating costs on the Nueva-Italia/Mexico City leg than those of the parallel
rail route. Heance 1is use in the economic calculation is conservative., The
satual decision of the Govermment, stemming from the above study., is that the
ralliwey 1link will be built and provide the primary mode of transport from 1978
omwards. During the 1976-78 periocd, road transport will be used as an interim
MesSurs, :

Indusbrial Projests Department
Augast 1973
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MEEICO - 145 TRUCHLS SYTEEL PROJECT

THE NBW OITY OF LAZARG CARDENAS

9. The construction of a major stesl plant in a hitherto lightly
populated region naturslly impliss the concomitant developmsnt of a city ‘o
house and to provide services for the employses of SICARTSA and any ancl‘lary
industries gr up around it, Based on the experience of Monglova, in
northern Msxicog the sventual expansion of SICARTSA and the development of
assoclated industries end services might be expected o result in a tobal
popula%ion of 90,000 before the ysar 2000 {(see Anmex 7).

2. Planning for the new city of ILazarc Cardenas is well underway
and a Trust Fund has been established to oversee 1ts construction. The ciity
initially will be sconcomically and legally distinct from the small town of
10,000 persons {formeriy known as Melchor Ocampo) which now exists near the
plant site (ses map)., Deiailed construction plans are only available for
1973, but & longer-termm construction program is being prepared on the basis
of a generzl schemes whish the Bank has reviewed. :

3. Availsble to the Trust Fund are 696 hectares of land in an ob-
long tract adjacent to and northwest of the plant site and about 3 km inland.
About 521 hectares will be used for residential and service areas and 59 For
parks and recreation. The final 116 hectares will be reserved for ancillary
industries. A% present, no cenitral business district is planned: rather,
sexrvice facllitles will be located in clusiters along the main artery of the
city. It bas been thought important to separate vehicular from pedestrian
traffic; thus, the town will have vehicular circulation arouncd its periphery,
with sufficient penetration for ssrvices and a network of pedestrian walks,
all linked together and lesding towards the civic and shopping ciusters.
Since so many of the new residénts will be from the counbrysids and used o
sunshine and open spaces; the pedestrian waiks also will serve as gardens,
vlaygrounds and shopping malils. At the same time, a high dwelling density
will permii cheaper town services and land costs per housing unit. There
will be no concentration of high ard low-ingome dwellings:; housing for dif-
ferent inscme groups will be in clese proximity. The Trust Fund believes
that a mixture of incoms groups and of residences with services will give
the city more vitality. The general plan appears well conceived; although
the schedule for its implementation is very tight.

L, The annual housiu@ construction program is shown in the follow-
ing table:s

1/ Monclova is the site of Altos Hornos de Mexico, the nation's largest
steel producer. Construction began there in the sarly 9407s ané its
population has grown frow zbout 10,000 in 19L0C to over 80,000 in 1970,



ANNEX 7

Page 2
HOUSING CONSTRUCTION PROGRAM
Type of Construction and Number ,
of Bedrooms Projected
Bayracks Housss Houses Houses Cumlative Workers Rooms
Year -3 br 3 by 2 br i by Total Rooms On Site Per Worker—
1973 180 148 220 130 1,554 1,750 0.59
197h 87 5L2 7hS 351 5,226 7,000 0.75
1975 17 142 196 8l 6,173 9,300 0.66
1976 22 178 247 11 7,379 4,000 7085

Source: SICARTSA, Trust Tund, and Bank calculations.

1/ 4As can be sesn, most worlsrs during the construction phase will be shaving
rooms; only in 1976 will significant numbers be able %o have their families
with them, '

5. Once SICARTSA is in operation, the Trust Fund will rent or sell
houses, lots and commercial snd industrial sites. The sales prices and rentels
will be arranged so as to provide an adsquate return on investment and %o
subsidize the housing of the poorest lnhabitants of the city. Bssides build-
ing houses, the Trust Fund also will install urban infrastructure. -- water,
electricity, sewsrage, telephones and strestis.

6. Total costs for the cliiy through 1976 are estimated as MBLES
million (US$358.L million) as shown in the table below. Tais total includass
provision for & 6 percent anmual rate of increase in construction sosts. With-
out, prise escalaiion, the cost in 1973 currency is MBL22.5 million (US$33.8
miilion) and the present value, assuming a 10% cost of capltal, is 5336
million (US$30.9 million). Using an estimated 1ife of 30 ysars for the instaila-
tions and houses and the 10% cost of capital; the squivalent annual cost for
amortizing the city's cepital imvestment 1f MBL1.0 miliilon (US$3.3 mililen).
Zincs the total employment payments to be mads by SICARTSA when the fipst
stage ol the steel project is in full cperation is aboubt M3175 millicn (USHik
wdlilion;, thers seems %o be no reason to doubt the abllity of SICARTSA's
smployees in the aggregats to pay for a large share of the costs of the cily.

GAPTTAL AND INITTAT

Qi THE OL1TY OF LAZARC CARDBNAS
{In M5000)

Costs Coste Presant Value
Year (Current Prices) {Constant 1973 Prices) (1973 Prices)
1973 k500 9k, 00k 9ly, 00
YL 207520(} '2265'%32 178,301
1975 6L, 500 57,589 575590
1976 66,250 74,788 56,232

Tobal it3h,651; 122,513 386,127
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7. Although represented on the Trust Fund's Board of Directors,
SICARTSA wlll have no gpecial financial obligation to the City. The Trust
Fund will receive an initial loan from Naclonal Financiera and thersafter
will be expected to bs self-supporting. Complete financing plans are not
yet available, but it seems likely that the Trust Fund also will receive
funds from INFONAVIT, a new Government fund financed by a payroll tax for
the purpose of financing workers' housing.

Industrial Projects Department
June 1973






YEXI00 - I4S THUCHAS STEEL PROJECT

SHTIRCNMENTAL PROTECTION IN PLANT DESIGH

1. In drawing up he tender specificatiohs and in finalizing the
scope of the equipwent supply contracts the Company has established the
following objectives regarding pollution control:

{a)} To incorporate good proven techniques;

(b} To examine arny deferment options in the Iight
of present local condltions;

(¢} To reflect Msxlican Law.

2. The layout of the plant will reducs the impact of residual
poliutants; il.e. %Hacse emissions which remain afier cleaning and conirel
measures, The location of the plant close to the port area and the short
internal trangport lines for raw materials and materials in pro.sss will
reduce the problem of dust combrol in relatdon to ths surrounding rsgion,
whlle the location of the blast furnace, coke ovens and steelmalking plant
will permit dust fallout to be confined tc the plant area. The proximdiy
of the sea simpliifies dralnage and reduces the cost of effsctive disposal
of treated effluent. Hain access to the sieel plant will be dasigned to
by-pass the town, with soms resulting benefit so far as nolse is concerned.

3. The pollutants which have the greatest frequency of cccurrence
in iron and steelmaking and whick require control are summarized below. It
is the sggregaie smission lavels which the poliution control devices are
dogdgned to restrist.

L. Sources of Wabtsr Pollution

Biast Furnace - coolling waber, ges washing and dust removal from furnace top-
gases, alag gramulation.

Coles Ovens and By-Products Plant - cooling waber for heat exchanges and .
direct washing, coke quenching.

Stesl Plant - process water for BEOF fume scrubbing and spray cooling for
continuous casting.

Rolling Milles - cooling water for rolling mills »clils.
&ncillaries - boller feed water, condenser cooling water, demssitic water,

B, Sourges of iir Pollution

Iron Ors Mines, Limestons Quarries
Coal Handling and Srushing - dust.

Goks Owens - carbon monoxids, sulphur dioxide, sundxy toxic gases, smole,
gtesn, dust.
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Pellet Flems - sulphuy dlexids, ausi.
Seel Plant - cazbon moncxlide ai;aa*@d? fome .,
Power Plart - sulpbuy doxids.

C. Souroes of Holos Pollintlon

Zlast fummasse, p@w@r plant, oxygen plant.

4. The scurce of weter supply for the operstion of the plant is
he Balses Riwer. The rate of flow of the river is estimaded at L50m3/ssc.
znd the intake to the siteel plant is litile morve than 3 m3/sec. Dilscharged
waber will be returned %o the wiver or the sea via discharge canals. It
will be subjectad %o treaitmen’t before disposal to reduse the content of sus-
mm@d solilde, 3@5133, oxzides, chemical residues s ebe, &fter this tresiment

mL be garrised by gravity through canals, in which it w11l be filtersd
and desedimenied to arrive at the river or sea with an accepiable level of
poliution. '

4;5

i Hanagemant

5. In order o control gas and dust emissions the stacks at the
pellet plant, rsheat furnaces and power plant have been increased in he .Lsh'b
beyond that necessary to oblain the required draft for ccmbusmun sontrol,
Stacks emdtting sulphur dloxide will be high enough to give a maxdimum ground
isvel concentration of 0.013 grams/:

Holss Combyol

6. The main source of nolse will arise frow the blast furnace when
b pressuve steam, QXFREL and alr are blowm off from '*bha hot and cold
t systens. Discussions are currvently going on wiith the 'm.z,,mnem' supniler
:Yeriinsg how cloBely the desired meximm noise level of 8;» do at a dis-
af 1 meter can be approsched.

E5 o i T T Y ended % yvm < T $
Sogt of Pollulion Control Devices

, Tre cost of the main idsntifiable devices, whose funcilons are
oncemmed with polliution conmirol, is estimated at ’6_%‘?5 rillion.
1t of ﬁz%@ devices have by now *ﬂ‘eefz accepted as an integral part of 'dirty!'
ess L.x\lﬁis md, it ds &1 i‘;zv};; %W concelvs of thelr not belng installsd
Sertbermcrs, scme devices are excluded from the US$1S
neriorn an esaentla.k technclogical rols in steel-
alng, or &T& gssenidial for olsaniiness and sfficwmy within the plant but
Lok also contributs bo w0 peliution control. This is especlally so in the

v miiig. DMrect operating costs of pollution conbrol éevlves are estl-
$2 per ton of prodich.

v

ﬂ Co A comparison with the cost of preventing or alleviating pollu-
tonm in iron and stesl works in oiher countries can at best be approximate,
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becauss dfferent siwel indusiries have different attitudes as to what should
be incladed in the term polluntion-control device. Furthermore the cost of
stacks vardes considerably according to materials and local ecologzy. With
these qualifisations, SICAETSA's investment in pollution control appears to
be in line with worid-wide modern standards, and the company's definite
attempt to winimize adverse environment effects of the plant is comusndsble.

Industrial Projects Deparitment
Juna 1973
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MEYICC - LAS TRUCHAS STEEL PROJECT

TRATNING PROGRAM

1. Training appears W be recognized by all levels of SICARTSA's
management as an essential step towards the efficlent and profitable opera-
tion of the steel works, and the subject is receiving appropriate attention
in the overall works program.

2. Ths Treining and Development Department will provide training
and development services to all functions within the works organization and
will operate a formal training cemier. The department will be charged with
rezponsibility both for off-the-job training activities and, together with

he appropriate works departments, for all on-the-job training activities.
The depariment will institute and maintain itraining systems as well as intro-
Zice new ones as and when needed. The depariment's program will cover the
following types of tralning and development:

A, OCraftsmen

Adults
i} Bricklayers will atiend a short retraining course in refractory brick-
woTk,

-
H

il)  Aduits recruited for burning, grinding and drilling jobs will be train-
ed for a pericd of ons to three months,

iii) 411 other craftsmen will attend a short testing program to check their
level of skill and knowledge before commencing a course in common
steglvorks przctices. The crafismen will then be allocated to a works
area. The subseguent course will cover the skiils and knowledge require-
ments of the plant and equipment within the allocated are

iv) Bx-students of technical institutions who were not able to complete
their course of study will be trained as eleciricians and instrmument
mechanics, : '

Apprentices
A1l craft apprentices will atiend a two year program within the Train-

ing Center, fcllowed by a one year program within a rumber of works
maintenance deparitmsnts.

B. Ope ratives

Adults
L) fpplicants for moblle wvehicle driving, overhead eleciric crane driving

and rail transpord jobs will be tested and screened before being placed
into jobs.

All production depariment operatives will be irained and tested in the
skills and knowledge they will require in their jobs. In addition, at
strategic positions in the promotion line, arrangemerts will be made
for further trainlng and testing btefore each operative is promcted.

}, Ja
e
Cs?



ANNEX 10
Page 2

Production Apnrentices

Young szployees direct from school, will follow a speclal 'tra,ihing
program of 12 months duration before being placed into a production
department. - 7 v

0. Technicians

A1 adalts will atiend a course which will give them an widerstanding
of the work of other technicians and a lkmowledge of the production pro-
cesses, roubtines and procedures associated with their job, and where
necessary an up-dating of skills and knowledge recuired within their
own disceipline.

Tounger Bmplovees

Younger employees direct from technical institutions will attend a
course which will include the topics listed for the adulbs pius for
metallurgists and chemists, a period in the training laberatory, and
for draughtmen, a period in the training drawing cffice.

D. Clerical Personnel

Adults
A11 adults will be trained in standard office procedurss and prasiices.,

Jounger Employses

The younger employees will atitend a course in general clerical pro-
cedures, numerical accuracy, oral and written communication, document
preparastion, use of office machines and the procedures and practices,

%, Management, Technclogists and Supervisors

The in-works training pregrams will include production processes; techniques
of analysing jobs and training; management/supervisory practices; procedures
and skills; generzl policies; and control and operating procedures and
systems,

¥. Graduate Apprenticeship Schens

4 short program for a1l new gradustes of the 4training program will include
pelicies and prosedures; production processes, and appropriate technological
knowledgs allied o the nesds of thelr fubture carsers.

3. The British Overssas Develophent Association (CDA) has offered a2
grant in the amount of 230,000 ($575,000) for machine %ools for the training
center and the services of thres senlior instructors on two-year contracts.
Mersover, DA will contribute E70,000 ($175,000) towards the cost of sending
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senior Mexican perscnnel to the U.X. for training. Other costs of trdining
have been built intc the project cost estimates, and totzl approximately
USShy million.

i Recruitment and training will start in September 1973, although
construction of the training center will not be complsied until April 1973.
It is intended that the entire training team {totallong some 77 instructors)
will be in a position by the second half of 1975. Training requirements
have been based on LO-hours per week working in the plant plus an allowance

£ 8 percent for absenteeism. Starting with 254 apprentices and 35 adult
trainees in Janmuary 197k, the program will peak at 630 participants in the
training center at any one time by early 1975 (see Table 10-1). In tobal,
about 5,000 persornel ranging from management and stafr to maintenance and
production workers will require training of some sort through 1978. 4bout
1,300 will receive training in the Training Center itself, It is
ragcognized that the turnover rate will increase with rising ievels of skills,
and appropriate provision has been made Lo take account of tids phenocmenon.

5. Ewery process department initially will have assigned %o it
from the Advisor's VU.X., staff one manager, twe assistance, and anywhere
from four to six shift foremen. The function cf these expalriates will be
to create an operating team and train thelr Mexican counterparts on the job
site. They will be phased out in a manner consistent with smocoth handing-
over of the managerial and supervisory functions. For effective 1laison
with works departments, a member of each department!s management team will
be made responsible for training needs as an addition to his normal responsi-
bilities.

6. The entire training program has been geared towsrds facilitating
the successful start-up and initial operation of the plant. The need for in-
d epth training at all levels; including extended assigmments of managerial
and supervisory staff to the Advisor's or equipment suppliers® piants, has
been fully accepted. The arrangemsnis proposed are considered tc be fully
consistent with the assumed build-up of production and to be sufficiently
flexible to taice care of any, ab present unforeseen, eventualities which may
arise as the training program gets underway.

Industrial Projects Department
June 1973






APPRENTICES
Meahandcal Skills
Electricians
Instawnent Mechanics
Struetural

Total Apprentices.

TRCHNTCIANS

L o e )

Group 1
Group 2

Total Technicians

ADULLS

Mechanical Skills
Electricimms
Tnsteumant Mechanics
Struetural
Bricklayer

Total Adults
GRAIL) TOTAL

-
.

dars 1573

Table 10-1

MEXICO - LAS TRUCHAS STEEL PROJECT

NUMBER OF TRAINEES IN THE TRAINING CENTER

2o R Y . PO R 1 .
NASTYLAl Yre. ects Lawartment

ALY 1975 1916 2r 1978
1 2 1 T2 1 2 ! 2 1 2
1
461 270 270 270 158 158 98 98 98 o8
38 71 71 71 hé 59 26 26 26 26
12 21 21 21 15 19 8 8 8 8
U3 b3 67 67 37 37 26 26 26 26
25k Los 129 129 256 273 158 158 158 158
10 13 32 29 8 11 15 18 15 18
27 33 6 10 10 10 - - - -
37 | L6 38 39 18 21 15 18 15 18
39 L7 56 25 35 L6 N . - -
25 25 50 25 50 25 25 - -
10 50 20 10 20 10 10 - -
26 L 17 21 6 - 19 25 2y -
12 12 20 20 - - - 20 - 20 -
112 98 163 '101 111 81 98 L5 L5 -
LO3 549 630 569 333 375 271 221 218 176

B oo i S e Rt 0 DA R A o AL S T v A




Table 10-2

MBXICO -~ LAS TRUCHAS STEEL PROJECT

MANNING SCHEDUIE AT FULL PRODUCTIONY

Administrative
Cperating & Supervisory Maintenance Totals by

Department Personnel  Personnel Personnel. Department
Mine 112 22 78 212
Crusher/Concentrator 46 22 - 70
Pipeline 2 - - 2
Quarry 31 5 10 Lé
idme Kiln 16 L - 20
Docks 2k L pn 32
Raw Materials Handling 2 b 8 g4
Coke Cvens 97 15 37 kLo
Pellet Plant L2 _ 16 .35 93
Blast Purnace 71 13 16 100
B.0.F. Plant 96 33 o 12 201
Continuous Casting Plant 120 ' 22 72 21k
Rod Mill 200 35 GG 325
Iight Section Mill 200 40 100 340
Central Facilitdes 2L8 596 307 1151
Services 354 ] 261 676

Tobtal 1763 €92 109¢C 3685

|
I!
|

3/ Bxcludes head office and sales personnel

indvstulal Projects Department
June 1973



SIDERURGICA LAZARO CARDENAS - LAS TRUCHAS
PROJECT IMPLEMENTATION SCHEDULE
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MEXTCC - L4S TRUCHAS STESL FROJECT

CAPITAL COST AND PROCUREMENT






ANNEX 12-1

MEXICO - 1AS TRUCHAS STEEL PROJECT

ESTIMATED PROJECT COST
{USS million)

Plant and Plant Insurance Erection and Civil Structural
Spares Services and Freight Commissionisn Works Works Total

Mine and Quarry 6.8 0.1 0.1 0.2 0.9 0.1 8.
Crushiog and Concentration 10.6 0.9 0.8 2.5 6.0 0.9
Slurry Pipeline 0.8 - 0.1 0.5 0.5 - 2.
Pellet Plant 10.8 1.7 0.8 3.5 3.2 1.5 2.5
Blast Furnacel/ 1/ 16.0 0.9 0.8 2.3 A 3.0 27 .
Basic Oxygen Furnace (BOF) 17.9 4.3 1.7 7.0 5.7 4.0. 406
Continuous Casting 1/ 11.7 1.1 0.3 1.9 4.4 2.2 21 .5
Wire Rod and Bar Mi}l" 32.2 - 1.3 9.4 6.7 - 4
Light Section M{illl 33.4 - 1.6 9.8 0.9 8.5
Oxygen Plant: 4,3 0,2 0.3 1.1 G4 -
Lime Xiln 3.4 0.1 0.2 0.9 0.4 -
Docks andﬁw Material Handling 16.1 - 0.7 3.6 3.3 0.3
Coke Oven 19.2 0.7 2.0 5.1 LN C.1
Fiuid and Electrical Services and

Power Plantd 42.5 - 1.6 11.3 5. 1.6 a1 8
Transport, Workshops, Labs, Officesh! 12.7 1.3 2.0 1. 0,3 1,9 290
Site and Temporary Services - 1.2 - - 3.0 - 6.
Insurance - - 2.9 - - - 2.
Mexican Merchant Tax 2.3 0.4 - 2.5 3.7 0.7 3

Sub-Total 240.7 12,9 17.2 63.1 72.6 24 R 43R
Design and Engineering 26 .
Physical Contingencies EE
TOTAL FIXED ASSETS £99
Pre-operating ExpenseSZ/ TG0
Initial Working Capitald’ .
TOTAL FPROJECT COST BEFORE PRICE CONTINGENCIES . 5574
Price Contingenciesa'l 3.3

TOTAL PROJECT CCST 6350

1/ Fixed prices, not subject to escalation; others are June 1973 estimates.
2/ 1Includes money spent prior to August 1973.

3/ Representing escalation on non-fixed prices,

Industrial Projects Department
August 1973






ANNEX 12-2

MEXICO - 14S TRUCHAS STEEL PROJECT

TOTAL CAPITAL REQUIREMENTS COMPARED WITH WORLID STANDARDS

1. Comparing the estimated capital cost of the Las Truchas project
with the costs of other plants that appear in published literature can be
migleading if a mumber of factors are not considered. First, published data
appear to be based largely on idealized costs rather than on actual construc-
tion costs, and figures quoted usuelly are several years old, requiring
escalation to reflect present-day costs. Second, the currency realignments
of 1971 and 1973 have tended to increase equipment costs from Japanese and
European suppliers expressed in dollar terms (although not in direct propor-
tion to the changes in parities). Third, published cost data refer to plants
from the vaw material preparation stage omward and thus exclude the cost of
mining and ore beneficiation facilities (such as the Las Truchas project
contains). The cost of a pellet plant also would not be included normally
in published data, but that of a sinter plant would. Since the cost of
these two fagilities is approximately the same, the comparison of Las Truchas
with published data should be made on the basis of total fixed asset costs
less the cost of the iron ore and limestone mines and the ore beneficilation
facilities. Fourth, published figures probably do not fully reflect the
cost of anti-pollution devices which are fast becoming standard features of
modern steel plants, Fifth, insufficient or no allowance is made in most
published data for pre-operating expanses, engineering fees, working capital,
start-up costs and initial operating losses. Sixth, site conditions,
specifically the need for piling, have a signmificant effect on total consiruc-
tion costs and cause wide variations in "standard" figures. Seventh, the
cepacity of a plant is somewhat subjective assessment which depends 1o a
large extent on the skill of its management and labor force. Differences
in estimating the ecapacity of a given piant can amount to as much as 20%,
with a corresponding effect on unit costs,

2. 4s Arnex 12-1 indicates, the total fixed asset cost of the
Ias Truchas project 15 US0L99.3 million and the total project cost (without
escalation) US$597.3 million. A modified estimate, which can be compared
with published estimates for other plants, is developed as follows:

ADJUSTED PROJECT COST ESTIMATE
FOR INTERNATTIONAL COMPARISON

US$ million

Total Fixed Assets 13,9V

Pre-operating Expenses 63,02/

Working Capital 12,
Tobal S11.h

1/ Excluding ircn ore mine, limestone querry, crusher/concentrator, ore
convsyor, and slurry pipeline. Contingencies and design and engineering
costs pro-rated accordingly.

2/ Changes pro-rated with changes to fixed assets.

3/ Woriing capital required to begin cperations, plus 3 months inventory of
i.ror_x_; og pellet feed that would be needed if the local iron cre were not
aval.able,

e ———— b st 1 e
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3. Taking the achievable capacity of the plant as 1.3 million
tons of raw steel per annum (as opposed to the more conservative planning
figure of 1.1 million tons used elsewhere in this report), the modified

total implies a capital cost for las Truchas of about US$395 per annual ton of

rawr steel. This is considered very reasonable by world standards for a
plant of this type -- particularly for one that will be remote from exist-
ing maintenance and repair facilities and will be operated by a compara-
tively inexperienced work force, both of which necessitate rather more
conservative (and therefore more expensive) design, engineering, and con-
struction practice than might be possible elsewhere.

i, The scale of the las Truchas operaticn, particularly in its
first stage, militates against the very high capitel productivity achieved
in sore of the giant modern works of Japan and Burope. It is necessary,
however, to view economies of scale in this context somewhat more closely
than is normally done. Economies of scale in steel fall into two quite
distinct categories., The first and more obvious category covers plant
facilities having lower capacities than those currently being built in
major steel producing countries. Since capital and operating costs do not
increase in proportion to capacity, the cost per unit of output produced
in the larger facility will, other things being equal, generally be lower
than that of the smaller one. The sacond category covers the parallel
operation of two or more similar facilities of maximum scale. Hence, econom-
ies derive Ifrom betiter production scheduling than is possible with single
units and lower maintenance, overhead and administration costs per unit of
output.

5. An analysis of SICARTSA's major production facilities along
these lines shows that, in fact, only the blast furnace, with a maximm
rated output of 4,100 tons per day, might be placed in the first category.
Even though this is a large furnace, it will be appreciably smaller than a
few blast furnaces in Japan and Europe, which have rated capacities of up
to 10,000 tons per day {but are not part of non-flat steel works). The
balance of the facilities fall intc the second category; for example, the
BOF and continuous casting plant which, for purposes of this analysis, can
be considered a single entity. Given the present state of the art of con-
tinuous casting, 6 strands represent the upper limit for billet casters,
if temperature and expansion problems are to be avoided. Also, current
practice is to cast 115 mm square billets at a rate of 3 m per minuie. Com-
bining the maximum number of strands per machine with the maximum casting
rate shows that the app ropriate BOF vessel size is 100 tons. Therefore,
although BCF wvessels with a capacity of 300 tons zre currently in operation,
they ave used only in sonjmction with ingot or continuous slab casting,
not with billet casting. Similarly, the two rolling mills -- the rod and
bar mill and the bar and light section mill -- represent the largest mills
of their respective type currently being installed world-wide., Given the
projected rroduct mix, rolling capacity could be increased only by the
installation of a third mill.

6. It follows from this brief analysis that the proposed project
ig of an economic size for a non-flat steel works, even in the context of
the latest developments in the iron and steel industry.

Industrial Projecits Department
August 1973



ANNEX 12-3
YMEXICO - LAS TRUCHAS STEEL PROJECT

ITEMS TO BE FINANCED BY THE BANK

Bstimased Cost

Mexican Forelgn

Package No. - Item Component Component Total
. {0 ons)

K1 Blast Furnace 8.1 14.3 22,4
Hi2 Boilers 3.1 1.0 L1
§12 Mill Structures 9.4 - Sali
¥1-2 Loconotives - 1.0 1.0
M13 Conveyors Control System 1.3 - 1.3
M8 Pellet Plant 12,4 7.3 19.7
Total Equipment CostY  34.3 23.6  51.9
Contingencies 2.7 1.8 k.5

Interest During .
Construction - 7.6 T.6
TOTAL BANK LOAN 37.0 33.0 70,0

1/ Includss estimates of price escalation for each item except Hi and
H12, for which firm prices have already been determined from tenders.

Industrial Projects Depariment
June 1973



MEXICO ~ LAS TRUCHAS STEEL PROJECT

ESTIMATED SCHEDUIE OF DISBURSEMENTS

Yezar Quarter Ending

1973 December 31

1974 March 31
June 30
September 30
December 31

1975 March 31
June 30
Ssptember 30
Dacember 31

1976 March 31
' June 30
September 30
Dzcember 31.

1977 March 31
June 30
~ September 30
December 31

Indusirial Projects Departiment
August 1973

ANNEX 12-4

Estimated Estimated .

Disbursements Amount Undisbursed
3. 66.6
be2 62.4
8.6 53.8
15.5 38.3
16.1 22,2
8,2 14.0
301 1009
1.7 9.2
1.3 7.9
1.3 6.6
1.3 5.3
1.0 h.3
1.0 3.3
103 200
100 1.0
0.5 0.5
005 -



MEXICO - LAS TRUCHAS STEEL PROJECT

PRODUCTION AND REVENUE BUTIDUP

Unit Value in
1973 Prices 1/

ANEX 13

Sales Volume in 000 Metric Tons

US$/MT
Wire Rod 185.0
Re-bar (5.5-12.7m) 186.0
Re-bar {12.7-40mm) 185.0
QOther Bar 176.0
Light Sections 171.0
Spring Flats 250,0
Total Tonnage 185.5

Capacity Utilization %

Gross Revenues (Constant

Prices)

less-1.8% Merchant Taxg/
less Discounts . and sales
service center eostsé/

Net Revenues (Constant Prices)

Net Revenues (Current Prices)é/

1/ Delivered prices Mexico City.

1975 1977 1978 1979 1980
26 87 140 175 175
L9 163 260 325 325
27 90 s 180 180G
21 70 112 140 14C
20 65 104 130 130

7 25 1,0 50 .50

150 500 800 1000 1000

15 50 80 100 100
(Us$ Million)

27.8 92.8 148.h4  185.5 18%.5
O.S 1.’( 2.7 303 3&3
0.9 3.0 h.7 5.9 5.y

26,13 88.1 141.0 176.3 175.3

29,6 100.,8 184,77  209.9 21h.1

2/ Preferential rate given because of project's location in designated
Nominal rate is L%.

development region.

AN

~

Industrial Projects Department

August 1973

Assumes 12% increase over 1973 prices by 1976

Shown as a reduction in revenues rather than as an operating cost.



ANNEX 14

MEXICO - LAS TRUCHAS STEEL PROJECT

OPERATING COSTS FOR ONE MILLION TONS FINISHED
PRODUCTS PER ANNUM OUTPUT
{1973 prices)

Percent of Total

US$/Ton Operating Costs

FIXED COSTS
Employment 12.7 21.5
Fuel and Energy 1/ 0.2 0.3
Maintenance Materials~ 1.3 2,2
Consumables/Sundries 0. 0.7
Plant Insurance 1.0 1.8

Total Fixed Costs 15.5 25,5

VARIABIE COSTS

Raw Materials - Coalg/

15.6 25,2

- Other 5.5 9.3

Fuel and Energy 1 3.6 8.1
Maintenance MateriaZS'/ 10.8 18.3
Consumables/Sundries 8.0 13.5
Total Variable Costs L3.5 73.5
TOTAL OPERATING COSTS 59.1 100.0
Administrative 3/ 2.5 h.2
Transport of Finished Products 8.2 13.9
69.8 118.1

TOTAL INCLUDING TRANSPORT

1/ Includes replacement of Spares;
2/ Includes US$0,2 for port charges.

3/ Assumes quoted road haulage rate of US$13.60 per ton for shipments from
plant to Mexico City, an approximate average haul. Of this amount,
SICARTSA must absorb only transport costs for 60% of sales that actually
go to Mexico City markets. Elsewhere in country, customer absorbg
transport costs. Hence transport cost to SICARTSA = 13.5 x 0.6 = 8.2,

Industrial Projects Department
August 1973
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MEXICO - L&S TRUCHAS STEEL PROJECT

FINANCIAL ANALYSIS







MEXICO - LAS TRUCHAS STEEL FROJECT

FRO-FORMA FROFLT AWD LOSS STATEMENT

(U8$ miliionm)

1/ 1976 1977 1978 1979 1980 1981 1982 1983 1584 1985 1986 1987 1988 1989 1990 1991
Rote~
1 KET REVEXUES 28.9 100.8 164.7 209.9 214.1 218.5 222,7 227.2 231.6 236.3 241.0 245.8 256.7 255.8 260.9 266.1
2 Production Costs 18,9 44,5 58.8 70.7 72.5 4.9 77.2 79.3 81,9 84.3 86.8 89.4 92,1 94.8 97,7 100.6
GBOSS PROFITS 10.7 56.3 105.9 13%.2 141.6 143.6 145.5 147.,9 149.7 152.0 154,2 156.4 158.6 161.0 163.2 165.5
3 Adninistrarive and Tronsport Costs 4.1 7.4 10.5 12.8 13.2 13.6 14.0 14.4 14.9 15.2 15.7 16.2 16.7 17.2 17.7 18,2
4 Dapreciation 4.7 29.4 29,4 29.4 29.4 29.4 29,4 29.4 29.4 29,4 28,4 29.4 22.4 29.4 29.4 29.4
5 Ampvtization of Deferred Charges 5.4 10.7 10.7 10.7 10.7 10,7 10.7 10.7 10.7 10.7 5.4 )
OPERATING PROFIT (13.5) 8.8 55.3 86.3 88.3 89,9 91.4 93.3 94,7 96.7 103.7 110.8 112.5 114.4 11l6.} 117.9
6 Ineowe fromInvestinents (+) - - - 1.2 7.4 14.6 18.9 25.2 32.7 33.0 36.2 39.5 &4.5 51.9 60.7 70.1
7 Interest Paid (-) 11,2 31.1 31.5 29,4 26.3 23,2 20,1 16,9 13,7 10,4 7.1 4.1 1.7 - 0.3 - -
PROFIT BEFORE TAXES (z4.7) (22,3) 23.8 58.1 69.4 81.3 90.2 101.6 113.7 119.3 132.,8 146.,2 155.3 166.0 176,8 188.0
8 Taxze Paid - - - - - - - 22,2 60.1 62.5 68,1 73.8 77.6 82.1 86.6 91.3
NET INCOME (%46.7) (22.3) 23.8 58.1 69.4 81.3 90.2 19.4 53.6 56.8 64.7 72.4 77.7 83.9 90.2 96.7
9 Dividend - - - - 30.0 3.0 30.0 30,0 26.8 28.4 30.0 30.0 30.0 30.0 30,0 30.0
Tromsfer to Retained Earnings (26.7) (22.,3) 23.8 58.1 39.4 51.3 60.2 49.4 26.8 28.4 34.7 42,4 47.7 53.9 60.2 66.7
Operating Profit/Net Revewes - 0.09 0.33 0.41 0.41 0,41 0.41 0.41 0.41 - 0.41 0.41 0,41 0.41 0.41 0.461 0.4%
Net Income/Shareholders Equity - - 0.09 0,17 0,18 0.19 0,19 0.15 0.10 0.10 0.10 0.10 0,10 0.10 0.10 0,10
Dahi Scevvicn Covarage hafore Tazes 0.6 1.2 1.8 2.0 Greater thsa 2,0

Induatrial Projects Departoent
hugust 1973

1-§1 XINY



Y, SOURCES OF FUNDS
Noge ~

1  Ret Income

4  Depvaeciation

S Amoxtization of Deferred Chaxges

10

11

12
10

10
10

6

'roﬁ_:al Cash from Operatious

Increase in Accounts Payable
Equity Paid In

U.K. Grant

Long Term Debt Drawdown - IBRD

08
Bilateral
Other

[ TN |

Total Loans Drawn Down

TOTAL SOURCES

APPLICATION OF FURDS

Investment in Fixed Assets
Incresse in Ianveutories
Incresse in Recelvables
Increase in Cash-in-Hond

Total Increase in Curremt Assets
Increase in Deferred Chasges

Repayment of Loog Term Debt
Dividends Paid

TOTAL APPLICATIONS

Surplus Cash to Investment

1/ See Amex 15-4

Industrial Projects Department
August 1973

MEXILCO - 1AS IRUCHAS STEEL FROJECT

FRO-FOPMA SOVECH o6D APYLICATION OF FURDS STATEMINT

(U083 willion)

1972 1973 1974 1475 1976 1977 1978 1979 1980 1981 1982 1383 1984 1985
- - - - (20.7) (22.3) 23.8 58.1  69.4 8l.3  %0.2  79.4  53.6  56.8
- - - - 4.7 29.4  29.4 294 29.4 294 294 9.4 29.4 2904
- - - - 5.4 10,7 10,7 10.7 10,7 107 107 10.7 10.7  10.7
- - - - (6.6) 17.8  63.9  98.2 109.5 121.4 130.3 119,5 93.7  96.9
- - - ~ 2.8 1.4 2.5 0.1 0.2 0.2 0.2 0,2 0.2 0.2

12.8 3.0 137.0 109.5 9.7 - - - - - - - - -

- - 0.4 Q.1 - - - . - - - - -
- 3.4 44 143 46 2.3 1.0 - - - - - - -
- 2.0 227 2.2 7.3 0.8 - - - - - - - -
- 6.2 68.0 59.6 39.6 5.2 - - - - . - - -
- - - - 61.7 137 - - - - - - - -

- 11.6 135.1  95.1 113.2 22.0 1.0 - - - . - - -
12.8 42,6 272.5 204.7 121.1 41,2  67.4 98,3 109.7 121.6 130.5 119.7  93.9  97.1
- 35.1 2519 164.9 611 156 1.0 - 1.4 165 - - - -

- 1.3 13.8 8.0 12.8 0.8 1.1 0.4 1.8 1.2 .1 1.3
- - - 6.7 806 14.3 08 0.8 0.8 0.8 08 0.8 0.8
- - 1.8 08 1.5 01 61 01 61 061 0.1 0.1
- - - 1.3 323 16.8 286 1.7 2.0 1.3 2.7 21 2.0 2.2

12.8 7.5 206 38.5 27,7 - - - - - - - - .
- . - - - 8.8 21,8 35.4 35.7 3.1 3.6 371 37.6 38,1
- - - - - - - - 30,0 30,0 30.0 30.0 . 26.8 28.4

12.8 42,6 2725 204.7 121.1  4L.2  SL.4 37,1 69.1 819  69.3 69.2 66.6 68,7
- - - - - - 6.0 61.2 40.6 39.7 6lL.2 50,5 27.5 28,4

T-91 XARWY



ASSETS
Notey
10  Cash in Hsnd
6 Surplus Cash for Imvestment
10  Inventories
10  Receivables

10
11

11

Total Current Assets

Gross Fized Asgets
Accummlated Deprectlation

Rer Fixed Assets

Deferved Charges
Accumulated Amprtization

Bat Deferred Chargoes

TOTAL ASSETS

LIABILITIRS

Aicouuts Payable
Cuxvent Portion of LT Debt

Total Currest Liabilitiles
Long Term Debt - IBRD
- IDB

- Bilaterals
~ Othar

Total Long Term Debt
UK, Grant

Paid im Equicy
Ratained Farnings

Net Sharcholders Bquity
TOLAL LYASLLILIES AND CAYITAL

CURBENT RATIO
QUICR RATIO

DERT /EQUITY RATIO

1/ See Apmex 15-4

Industrial Projccts Department
August 1973

PRO-PORMA BALANCE SHEET

ety

MEXICO - [AS TRUCHAS STEEL PROJECT

(US$ millfowm)
1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985
- - - - 1.8 2.6 4.1 4.2 4.3 4,4 4,5 4.6 4,7 4.8
- - - - - - 16.0 77.2 117.8 157.5 218.7 269.2 296.,7 325.1
- - - 1.3 15.1 23.1 35.9 36.7 37.8 38.2 40.0 41.2 42.3 43,6
- - - 16.7 24.7 39.0 39.8 40,6 41.4 42.2 43,0 43.8 44,6
- - - 1.3 33.6 506.4 95.0 157.9 200.5 241.5 305.4 358.0 387.5 418.1
- 35.1 287.0 451.9 513.0 528.6 528.6 529.6 531..0 545.5 545.5 545.5 545.5 545.5
- - - - (14.7) (44.1) (73.5) (102,9) (132.3; (161.7) (191.1) (220.5) (249.9) (279.3)
- 35.1  287.0 451.9 4%98.3 484.5 456.1  426,7 398.7 383.8 354.4 325.0 295.6 266 .2
12.8 20.3 40.9 79.4 107.1 107.1 107.1 17,1 107.1 107.1  107.1 107.1  107.1 107.1
- - - - (5.4) (16.1) (26.8) (37.5) (48.2) (58.9) (69.6) (80.3) (91.0) (101.7)
- 20.3 40.9 79.4 101.7 91.0 80.3 69.6 58.9 48,2 37.5 26.8 i6.1 5.4
12.8 55.4 327.9 532,6 633.6 625.9 631.4 654.2 658.1 673.5 6%7.3 709.8 699,2 689.7
- - - - 2.8 /9% ] 6.7 6.8 7.0 7.2 1.4 7.6 7.8 8.0
- - - - 8.8 21.8 35.4 35.7 36.1 36.6 37.1 37.6 38.1 38.6
- - - - 11.6 26.0 42.1 42,5 43,1 43.8 44,5 45.2 45.9 46 .6
- 3.4 47.8 62.1 66,7 66,6 62.4 56.9 51.0 44 .6 37.7 30.3 22.4 13.9
- 2,0 24.7 45.9 53,2 51.4 34.9 30.8 26.7 22.6 18.5 4.4 10.3 6.2
- 6.2 7% .2 133.8 164.6 153.0 148,0 130.6 113.2 - 95.8 78.4 61.0 43.6 26,2
- - - -~ 61.7 75.4 66,7 58.0 49,3 40,6 31.9 23.2 14,5 5,9
- 11.6 146.7 241.8 346.2 346.4 312.0 276,3  240.2 203.6 166.5 128.9 90.8 52,2
- - 0.4 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
12.8 43.8 180.8 290.3 300.0 300.0 300.0 300,0 300.0 300,0 300.0 300.0 300.0 300.0
- - - - (24.7)y (47.0) (23.2) 34,9. 74,3 125,6 185.8 235.2 262.0 290.4
- 43,8  180.8 290.3 275.3 253.0 276.8 334.9 374.3 425.6 485.8 535,2 562.0 5%0.4
12.8 55.4  327.9 532,6 633.6 625.9 631.4 654.2 658,1 673.5 697.3 709.8 699.2 689.7
NG 0560 ST L el Y0 S P BRRRE T LTaRE F AT o
i - - f:g i:g i.z ; Greater than 2.0
- 21/79 45755 45/55 56/44 59/41  56/44  48/52  42/58 36/64 30/70 24/76 19/81 13/87

£-5T7 XARNV






ANNEX 15-4

MEXICO - LAS TRUCHAS STEEL PROJECT

NOIES TO FINANCIAL PROJECTIONS

‘1.
flated at 2% per annum after 1976.

2.
shown in Annex 1l4.

Net Revenues - Shown net of taxes and éverage discounts; in-
See Annex 13.

Producticn Costs - Inflated at 3% per annum from 1973 figures

3. Administrative and Transport Costs - Same as for (2).
Lo Depreciation - Following rates used:
Fixed Plant 6% peaa
Mobile Plant 20%
Buildings 3%
Office Equipment 10% "
5. Deferred Charges - Breakdown is as follows:
1972 1973 197h 1975 1976 Total
Pre -operating Expenses 6.0 6.3 10.8 16,1 11.0 50.2
BSC Fees 1.8 5.4 5.5 4e7 2.) 19.8
Esczlation on Above - - 0.8 2.2 2.2 5.2
Interest During Construction - 0.8 3.5 5.5 12.1 31.9
Total Deferred Charges 7.8 12,5 20.6 38.5 277 107. 1
Total is amortized over 10 years (10% p.a.)
6. Investments - Surplus cash gemerated but rot required for day-to-

day operations will be invested either in short-term securities or in plant

expansion. In elther case the return is assumed to be 103 per annum (simple).
Ts Interest - Assumed average for all loans. See Note 11 below.
8. Taxes - SICARTSA normally would be required to pay income taxes at

the rate of L2%, but since the proiect is located in a designated development

area, the company can depreciate its
convenient rate possible. Hence, no
since tax depreciation will be baken
able profits at the zero level until
tax books,

9. Dividends -

assets for tax purposes =t the most
income taxes are projected wasil 1983
at the rate necessary to keep net tax-
the plant is fully depreciated on the

Although no dividend policy has been decided, it has

been assumed for illustrative purposes that a dividend equal to 10% of paid-

in capital, but not exceeding 504 of
Debt/Equity ratio drops below 50/50.

net income, will be paid out once the
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Page ¢
50. Working Capital Assumpiions -
Waeks
Cash in Hand ‘ 1
Recelivaples 10
Rew Materials - Coal 12
Other k4
Semi-finished stocks 2
Finished -LOduct Stocks b
Ascounts Payable:
Trade G”ealucL: L -6
ndmlwa Szlarie 1
Labor Wages b=

Price escalabtion is zssumed at average 3% p.a.

. iong Term Debt -

IBRD: US$70 million egquivalent for 15 years, including 5 years
grace, at T=% interest plus a 1-3/L% Government guarantee fee. Repayments
of principal and interest in 22 equal semi-annual installments commencing
second half of 1977.

iDB: US$sSh million eguivalent for 15 years, includirg 5 years
grace, at 3% interest. ueanrent o7 principal in 22 equal semi-annuzl in-
staliments commencing second hailf ¢f 1977,

Bilateral Financing: US$178.6 million equivalent. ~ssumed average

werm of 15 years at 7%71ﬁte st with repayments to bezin one vear afser
startup, or the equlval nt of L years of grace; first Eemi—annaﬁ_ payaent

in second nalf of 1977,

Jther Ioans: Lnsnec:i“e scurses, tovalling USS7Z..4 million
eguivaient., Kssu? 4 term 1 years, -“clhu_nﬁ 3 years grace at 9%
interest., Jirst arawdown nol Uﬁ“li 1676 and first repayment 3 yezrs later;
repayment in menner similar to IDB lozn. )

2. Tixed Assets - See innex 7 for complete breakdown. EBscelatilon
rates used are as ?nl;cse:
T ant, Services, Freight znd Insuraznce Erection
and Commissicning 6% vea.
Jivio. Works, Structures, Design and Engineering . 5% pea.
Jontingencies 5-6% pea.

Lriac Proects Departuent

e e
15T 5/’{J




MEXICO - LAS TRUCHAS STEEY, PROJECT

FINANCIAL SEMSITIVITY ANALYSIS

BASIC ASSUMETIONS RESULTS
Real
Bulldup to Price Change in Change Rate Net Cash
Full / Decrease 2/ Capital Startup in Op. of Accum, to Debt Sexvice Coverage Maximum
Cage Production= Equity from Dage~ Cost Delay Costs Returngl 1980 1976 1977 1978 1979 Debt /Equity
(UsS million) (7 p.a.) (US$ million) (years) %) (%) (US§ million) ~w--w- Times Covered~-~---- (Ratio)
Al (Base) 2% 300 0 0 0 0 11 118 0.6 1.2 1.8 2.0 59/41
B1 5% 300 0 0 0 0 10 67 0.6 0.8 1.7 1.9 60/40
A2 2% 300 1 0 0 0 10 108 0.6 1,2 1.8 1.9 59/41
B2 5% 300 1 0 0 0 .9 57 0.6 0.8 1.6 1.8 60/40
A3 2% 300 0 =60 0 0 13 131 0.7 1.7 2.4 2.7 4£9/51
B3 5% 300 0 -60 0 0 12 92 0.7 1.2 2.2 2.5 51/49
J.Ya 2% 320 ] +60 1 0 9 20 - 0.1 0.7 0.8 67/33
B4 Sk 320 ¢ +60 1 0 8 3 - 0.1 0.5 0.6 68/32
AS 2% 300 (¢} ] 0 +15 9 80 0 0.9 1.5 1.7 61/39
B5 sy 300 0 0 0 +15 9 31 0 0.5 1.3 L5 63/37
1/ Production Buildup (000 toma):
1976 1977 1978 1980 1981 1982
Casas Al to AS 150 500 800 1000 1000 1000 1000
Cases Bl to BS 135 350 700 $00 950 10060

Came Al 1s the basis for all fimancial projections in Annexes 15-1 through 15-3,

3/ In copstant dollar terms.

Industrial Projects Department
August 1973

2/ Base case agsumes prices to facrease at %% p.a. (see Note 1, Apmex 15-4). Sensitivity cases A2 and B2 assume only 1% p.a, price increase,
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ANNUAL STEEL PRODUCT SALES (000 TONS)
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ANNEX 15-6

" MEXICO - LAS TRUCHAS STEEL PROJECT

CASH BREAK-EVEN SALES LEVELS
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MEXICO - LAS TRUCHAS STEEL PROJEGT

ECONOMIC EVALUATION

Introduction

1. The Bank's économic svaluation of the project addresses two
basic questions: (i) Is the Las Truchas project the appropriate next major
step in Mexico's steel expansion program, and {ii) will the project be
economically viable in an absolute sense? The first question has been viewed
in mostly qualitative terms insofar as detailed cost data on the existing
industry have not been available. This situation is expected to improve with
completion of the Battelle industry study for the Steel Commission (innex 3-2).
The second question has been viewed in traditional Bank terms, excluding the
regional bvenefits of the project that clearly form a major part of the
CGovernment'!s rationale for undertaking this project in the chosen leccation.
Our analysis considers the project simply in terms of its import substitution
effect. The regional issue is not ignored, however, and is examined separately
in Annex 17.

A, Las Truchas Versus Other Alternatives

Available Options

' 2. There are three basic routes that Mexice could have chosen to
fill the steel demand/supply gap projected for the late 1970's (see Annex 1):

() Importation of semi-finished steel products (billets and
slabs) for domestic rolling into finished products;

(i1) Production of steel in electric furnaces, based on sponge
iron and imported scrap, followed by the rolling of products;

(i1i) Fully integrated steel production using domestic or imported
ccal and iron ore.

3. It would not be practical for Mexico to attempt tc meet future
growth of demand on a long-term basis via imports of steel billets and slabs,
since supplies on such a large scale would be both difficult to obtain and
expensive. During the past several years, term contracts for semi~finished
steel supply have not been easily available on the export market, even with
price variation clauses, and fixed price contracts for more thar. 90 days have
been unusual. Therefeore, if Mexico is not to place a major sector of its
economy at the mercy of highly unpredictable world suppliers, it has to produce
raw steel in integrated or semi-integrated plants.

L. The electric furnace route presents difficulties Tor Large
increases in capacity because of the inherent volatiliiy of the world scrap
market -- particularly with regard to prices -- and the high ecconomic cost
of electricity in Mexico. Today, Mexico imports dbout 600,000 “ons of scrap
per annum for steel production, and no doubt there is a continuing role for
scrap-based increases in production capacity of a marginal nature, particularly
for specialty steel. As a Llong-term policy, however, Mexico's positicn as a net
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Page 2

importer if scrap and high~cost energy consumer makes this an unattractive
aiternative. This leawes fully integrated steel production as the favored
mathod for Mexico to meet projected demand increases -- aside from importing
steel products themselvses, which the analysis in section B of this Annex
desmonstrates 1o be unatiractive.

5. The integrated capacity now planned for Las Truchas could have
been installed at a coastal location, or it might have been provided through
expansion of the existing integrated mills, all of which are located inland.
A further alternative wouid have been installation of new facilities adjacent
to the existing mills. The Governmentis choice of a coastal location is-
Justified largely because of raw material constraints in the country. It
follows the dominant pattern established world-wide during recent years to-
wards locating new steel fzcilities at coastal sites to utilize high quality
irported raw materials transported from distant locations in large bulk
carriers., While Mexico will not be irmporting rmch iron ore in the near term,
its limited national reserves make this inevitable within the next 10-15 years.

Iron Ore

6. Mexico's primary integrated facilities are located in the
Mon terrey-Monclova area in the northern State of Mueva lLeon and in Puebla,
near Mexico City. The largest producer is AHMSA in Monclova, whose crude
steel capacity is 2.5 million tons per anmum, The company obtains its iron
ore from the La Perla mine, 403 km away, but since only about five years of
reserves remain at this location, AHMSA must obtain its subsequent long-term
ore supplies from the Penz Colorada mine now under development in Colima 1520

to the southwest on the Pacific coast. The second major producer is Fundidora

in Monterrey, whose iron ore supplies come 661 km from Cerro de Mercado in
Durango and the more recently developed Hercules mine in Coahuila, Lbl m to
the north. Fundidora plans to expand its annual capacity to about 1.5 million
tons before 1976, at which rate these iron ore reserves would last for 25 to 30
years. The third major integrated producer is the HYLSA group, with plants
in Monterrey and Puebla. These use 2 gas-based direct reduction process and
electric furnace steel-making and have a total raw steel capacity of about
900,000 tons. HYLSA's iron ore presently is obtained from EL Hncine in Jalisco,
but this reserve will be mined cut soon, and the company, like Altos Hormos,
must move its source ito the Pena Colorada mine, 1043 km from Puebls and
1500 km from the Monterrey piant.

7. Substantial increases in steel production at the present lecations
woulid overload already-strained iron cre supplies. Even if sufficient reserves
ware available (Pena Colorada itself has only 90 million tons of reserves),

the =zgonomic costs of their transport would be high due to the long distances
involved, particularly for AAMSA and HYLSA, who are far from their long-term
socurce at Pena Colorada. The las Truchas project, alternatively, is located
virtually next to iron ore reserves that will be able to supply more than

30 years of operation at the initial production level; and, in the long runm,
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the pilant's location on a deepwater port will facilitate imports of high
quality iron ore from elsewhere in the world. The existing companies could,
of course, impcrt iron ore; but their inland locations place them at a cost
disadvantage vis~a-vis the las Truchas site.

Coal

. The coal situation is different. Altos Hornos and Fundidora:
use Mexican coal from reserves in the northern part of Coashuila, near the
nited States vorder. While abundant, this coal is low in quality. When washed
its fixed carbon content averages 62% and asn content 16%, compared with 723
and 8% respectively for the Australian and/or Canadian coals that Las Truchas
will import. The higher coking costs these quality differences imply for the
nerthern producers mast be weighed against the coal price advantages they
obtain through closer proximity to the coal source -- the las Truchas coal,
of course, carrying substantial sea freight charges. Reliable cost figures
for Mexican coal are hard to come by, but there is evidence that a long-term
price delivered to the existing northern producers (assuming economic costs
for rail tiansport some 25% higher than the present rail tariff) would be
around US§18-20 per tom at 1973 prices, compared with US$20-22 for the coal
to be imported by Las Truchas. The difference is roughly made up by the
lower coking costs for las Truchas. :

2. Although cost differentials between the existing steel producers!
use of domestic ccal and the use of imported coal by Las Truchas probably
are small, it should be recognized that the latier is wvulnerable to possible
future coal scarcity on export markets and, hence, possible long-term cost
increases vis-a-vis the domestic resource. Furthermore, the use of imported
coal represents a very substantial foreign exchange expenditure that should
not be ignored. Under these circumstances, the coal situation clearly favors
the existing producers; it is not, however, considered great enough to over-
ride Las Truchas' advantages in other areas.

Natural Gas

10. HYLSA's direct reduction process uses natural gas as the
redveing agent instead of coal, with very important economic implications.
HYLSA obtains the gas from the national oil company, Pemex, at rates which
Pemex maintains are insufficient even to cover production and transmission
expenses, let alone the opportunity cost of the gas itself, which has attractive
alternative uses in Mexico. It is understocd that Pemex has refused to increase
HYLSA's gas supplies without a very significant increase in the price, and
that this effectively has blocked HYLSA's recent expansion plans., At economic
gas price levels, substential increases in HYLSA's capacity seem ic be out of
the question.

Water

11. Las Truchas has a further advantare in its location alongside
the Rio Balsas, which provides a virtually unlimited supply of process water.
HYLSA/Puebla has no water problem, but the AHMSA, Fundidcra and HYLSA plants
in the arid rorthern region rust pump water from depths of as much as 2000

meters, at high cost. Murther expansion at these sites would only exacerbate
this problem.
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Elegtrici

12. Electricity for the Las Truchas project will come from the
nearby La Villiva hydroelectric plant, with insignificant transmission
lcsses. This gives Las Truchas a further advantage over the other integrated
producers -- principally HYLSA, which consumes large amounts of power in its
electric furnaces. '

Transport of Finished Products

13. The Las Truchas site is about 700 km from the main steel market
in Mexdico City, versus more than 1,000 km for the northern producers. Despite
the fact that the projsct will hasten the need for isprovements in the trans-
port system linking the project region with the development and more-highly-
populated center of the country, the long-term economic costs of transport
from Las Truchas are certain to be lower than those of the more distant .
producers. Only HYLSA/Puebla is an exception, but this is unattractive as a
major expansion altermative for other reasons.

Other Coastal locations

1li. The only other potential plant location in Mexico matching the
primary conditions that exist at Las Truchas -~ proximity to exploitable
iron ore reserves and an existing or potential deepwater port -~ is the
city of Manzanillo, some 250 km up the coast. It is 60 km from the Pena
Colerada iron ore reserves (versus 20 km from the Las Truchas plant site
to its mine) and has an already-developed port and road/rail transport
system connecting with Mexico City that would require less investment than is
being put into the las Truchas infrastructure. There are a number of operational
disadvantages that would be associated with a Manzanillo site, such as no
suitable open space for development directly adjacent to the port; but, primarily,
Manzanillo was rejected in favor of Ilas Truchas as a conscious decision by
the Government to use the steel project as the means of developing the com-
paratively poor coastal area along the Michoacan/Querrerc state border, adding
a new . development "poles" in a water-rich area and an improved outlet itc the
Pacific for Mexico City.

Conclusion

15. The above analysis obviously is not rigorous, for it does not
include actual calculations of capital and operating costs for the various
altermatives that might have been possible. 4 valid conclusion does not,
nowever, require such rigor. If the Las Truchas project were viewed simply
as a means of adding a million tons to Mexican steel product capacity, it
probably would be a more expensive route than marginal expansions of the
existing producers, whose capital expenditures per ton of additional capacity
and start-up costs would be lower. Whren one views the situation over = long
time horizon, however, and considers Las Truchas not simply as a million-~ton
steel producer but as one with an eventual output of several times that amount,
the short-~term capital cost advantages that might have been obtained at the
alternative sites are overwhelmed by the higher operating costs that almost
certainly would have resulted from thelr raw material and transport disadvantages.
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On this basis, the Las Truchas project, as it has been conceived, 1s con-
sidered the appropriate next step tc be taken in Mexico's sieel expansion
progran.

B. Economic Return Calculations

Assumptions

16, The sconomic cash flow has been based on the financial pro-
jectiens of Annex 15, modified (1) to ruplane the commercial benefit strean
with one based on &the oppertunity cost of steel imports to Mexico, (1i) to
eliminate internal Mexican taxes from the cost streams, (iii) to adjust the
costs of fuel and electricity upward to reflect the lnadequacy in economic
terms of present market prices for these inputs, (iv) to reflect the sconomic
cost of SICARTSATs use of the port, and (v) to include the full economic
cost of transporting SICARTSA's finished products. No shadéw pricing of
labor has been employed.

17. 4 suwwary of the adjustments made to the financlial cost streams
is shown in Annex 16-2. A1l are expressed in constant 1972 dollars, adjusted
for the effects of 1973 exchange rate changes. Comments on the major adjust-
ments are as follows:

(1) Fuel and Blectriciiy Costs - These have been shadow-priced
respectively at 30% and 40% above their current selling prices in Mexico, in
line with the findings of the Bank's most recent Economic Misslon,

(ii) Port Costs - As noted in Annex 5, the commercial port tardiff -
assumed by SICARTSA al.ocates the largest portion of port revenues to generai,
non-stael-related traffics which may or may not materialize to the extent opro-
jected. In Annex 16-3, a calculation is made of the equivalent annual cost
of building, operating and maintaining the port in perpetuity, assuming & 10%
cost of capital. This comes out to US$2.5 million per year. If B5% is
allocated to steel-related traffics, then SICARTSA should carry an annual
economic cost of USH2.1 million for port services. This percentage is use

in Bank's analysis, but it should be recognized as very conservative in view
of the likely long-temm growth of non-steel traffics through the port.

(i11) Transport Costs ~ In the base case of the economic analysis
the transport costs Tor finishned products used in the financial assessment
have been increased by 12% to reflect the estimated full economic costs of
transport to the project if trucks were used exclusively. The figures were
based on road rates over the entire distance from the Plant o Mexico City
(which is a reasonable average distance from the plant in addition to being
the principal steel market) and estimates made during the course of the traas-
port study carried out for SITARTSA and described in Annex 6. In using thess
figures, the implicit assumption is made thait a more ecconomic long-term form
of trangport than road will be possible and that the estimates therefore can
be considered conservative, To provide a furtuer chetk on the assumptions,

a sensitivity test has been carried out assuming a 50% incrsase in the itraans-
port cost stream used in the base case.
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(iv) Revernues - The benefii stream in the economic projection
comprises the expenditures Mexico wculd have to incur to import similsr
guantities of steel products if it chose not to produce steel domestically
at Las Truchas. The long-term projections for average Buropean export
prices, as developed in Annex 2, have been used for this calculation, with
the addition of sea freight, port handling and inland transport expenditures
to move the steel from Europe to Mexico City. The resulting range of deliver-
ed import proces is as follows: :

LONG TERM STEEL IMPORT PRICES
T MBxiCo CITY (1976-0%
(1973 US$/ton

Probable Probable

Low High
Average Cost FOB Europe 156 1638
Sea Freight 20 20
Port Handling L L
Inland Transport _8 _8
Delivered Price Mexico City 188 200

The sea freight cost is based on the Mueller/Kawahitcl/estimate of likely
rates for Europe/Mexico charters in the early 1980's; port handling and
inland transport costs are based on assessments of actual costs in Mexico
today, and are considered conservative.

Results

18. The economic benefit and cost streams described above, have
been subjected to a computer sensitivity analysis, the resulis of which are
shown graphically in Annex 16-L. Two sets of projections have been made, one
for the exmpected production buildup period of 2% years (corresponding to the
"i% czses of the financial sensitivity analysis in Annex 15-5) and the
other for a slow buildup period of 5% years (corresponding to the "BY financinl
cases). In each set, the sensitivity of the project's economic return is
measured against variations in (i) the import price for steel, (ii) btransport
coste for finished products, {iii) operating and port costs, (iv) a completion
delay and cost overrun, and (v) combinations thereof.

19. The results of the sensitivity analysis covering the probable
range of import prices defined in paragraph 17 are as follows:

i/ See‘Annéx Z,



ANNEX 16-1

SENSITIVITY TESTS OVER RANGE
OF PROBABLEZ STEEL IMPORT PRICES

ange of Rates of Ratumn

Expected , ~ Siow Buildup
(min % - max )

(1) ZRase Cases 12-13 11-12
{2) Trasnport Costs vp 50% 11-12 10-11
(3) Operating and Port Costs up 15% 10-12 9-11
(L) Combination of (2) and (3} 9-31 8-10
(5) Complstion Delay of 1 year and

U8$50 miliion sost overrun 910 8-9 .

20, Tas probable econcmic return of the project can be seen to
range from 12 to 3%, depending cn the stesl price. A% the maximun possible
price, the return risss %o 15-16%. The return is fairly inssnsitive to a
50% increase in the assumed costs of transport, tending to diminish the .
importance of this wnpubt from an sconomic viewpoint -- although not from an
operational perspective. The 15% increase in operating and port costs --
which is sufficient to cower mosi contingencies in this calegory -- reduces
the return by up v two percentage points; taken together with the transport
increase the return goes down by an additional percentage point. Similar
resulis are obtained from the completion delay and cost overrun. In the
worst cases, the return drops to 8%, but the combinations of adverse circum-
stances that these cases represent are considered unlikely.

21, Had full shadow pricing of all inputs been ussd in the above
analysis, instead of ths partial shadow prieing actually employed, the cal-
culated returns no doubt would have been higher. Cspltal cosiz, for example,
are made up mainly of imported machinery and local construction. Shadow
pricing of foreign exchange would raise the costs of the former and shadow
pricing of labor would slightly lower the latter, with the ret result un-
Likeiy to be a significant change one way or another in the return. In
operating the plant, the unskilled portion of labor costs will not be large,
and using shadow prices for it would have little effect. HMaterial cosis
would go up with the assumed premium on foreign exchange -~ for coal and oil
in particular -- bubt tohal materials costs would ge up by less than this
prexium. Transport costs also might rise with higher fusl cosis, but, as
seen above, the return is not greatly sensitive to ewven a 50% increase in
total tramsport costs,

22. The principal effect of shadow pricing would be cn the value
of the stesl produced, which would rise by the full amount of the premium
on foreign exchange. 3Since this increase would be greater in total than the
sun of ary similarly-caused inecrwases in input costs, the net resuit would
be a higher rate of retarn. Hence, the return estimates calculated zbove
can be considered conservative, ‘
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Conslusion

23, It is comcluded that the probability of an economic return
excseding 10% is very high, and, that on this basis, the project is econom-
icelly viable in ths Mexlican context. Again 1t should be noted that none
of thess figures take secondary benefits of the project into account; nor
do they conzider the economies of scale that will be possible in the second
and subsequent stages of the project, with resulting increases in the real
return of the projest to the Maxlican econcmy over the long run.

Inéustrisl Projects Departmsat
sagust 1973



Plant Operating Costs

Salaries and Yages
Raw Materials - Coal

- Other
Fuel and Electricity
Maintenance Materials
Consumable/Sundries
Administrative and Insurance

Total Operating Costs
Port Costs

Transport of Finished Products

Grand Total

MEXICO - LAS TRUCHAS STEEL PROJECT

1/

ADJUSTMENTS TO FINANCIAL COST ESTIMATES FOR ECONOMIC ANALYSIS™

Financlial Cost

2/ Adjustments

Economic Cost

- P
WM WwuLnN
o a e e . .
VS oum S~

(US$/ton of Steel Product)2/

(0.9)

1.1
(0.8)
(0.5)
(0.2)

(1.3)

1.9
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W D=
. o .
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WOLWow >
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=)
[>]
°

o

Basis for Adjustment

Average income tax of 7% on salaries and wages

Shadow Prices: Electricity 1.3, Fuel 0il 1.4 (less 10% tax).
Turnover tax 4% plus 2% due to cascade effect.

Same as above.

Average income tax of 7% on employment portion.

85% of full economic coast of port - see text.

&/

Full economic cost of 100% of products.

1/ See Ammex 11 for capital costs of project, which are assumed to be the same for both financial and economic amalyses. Latter, however,

uses uanescalated figures.
2/ See Anpex 14.
3/ 1973 prices.
4/ Sec ppnex 16-1, para. 17 (111).

Industrial Projects Departwent
August 1973
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ANNEX 16-3

MEXICO - LAS TRUCHAS STEEL PROJECT

CALCULATION OF ECONOMIC COST OF PORT SERVICES

Perpetual
Criginal Useful Replacem§?t Present Value of
Item Investment Iife Fagtor— Perpetual Replacement
(M3 million) (years) (Mp miilion,
Breakwater k.5 75 1,0007 1h.5
Iighthouse, Beacons and '

Signals L.0 15 1.315 5.3
Dredging ' 180,02/ Indefinite 1.0 180.0
Land 23.0 Indefinite 1.0 23.0
Access Roads 1.4 15 . 1.315 15.0
Open Storage Areas 3.8 15 1.315 5.0
Transit Shed _ 4.8 30 1.061 5.1
Berths (200 m) 25,03/ 50 1,009 25.2
Water and Power 7.5 30 1.061 8.0
Administrative Building 0.9 30 1.061 1.0

Total 274.9 282.1
M$ million/yr USP million/yr
Annmual cost of perpetually-replaced
assets = 0,10 x 282.1 28.2 2.2
Add annual operating and maintenance '
COStSQ/ 3-3 0.3
Total Annual Cost 31.5 2.5
85% SICARTSA Portion , 26.8 2.1

st
R ——

I

i t
Factor = G+ x)

where r = rate of return = 0.10
(1 + 1)t -1 and t = useful life

2/ No account is taken of the resale value of land filled with the dredged
material,

3/ Excludes LOO m of berth planned for the port but not needsd for SICARTSA
traffics

i/ Marina estimate.

Industrial Projects Department
May 1973 ’
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DELIVERED PRICE MEXICO CITY FOR STEEL
IMPORTS FROM EUROPE - US $ /TON
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T 1 1 { i i
5 - 17
MEXICO - LAS TRUCHAS STEEL PROJECT
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(Benefits at 1370/71 Price Levels Adjusted for 1973 Exchenge Rate Changes)

MEXICO - LAS TRUCHAS STEEL PROJECT

DIRECT FOREIGN EXCHANGE SAVINGS DURING OPERATING PERIOD

(Costs at 1973 Price Levals) -

Forelgn Annual
Exchange Total Averege
Content (126) W77 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991  1976-91  1976~91
[4 wo
I3 Gross Fori gn Exchange
Saving 100 26.4,  88.0 140.8 176.0 176.0 176.0 176.0 176.0 176,0 176.0 176.0 176.0 176.0 176.0 176.0 176.0 2543.2 164.1
I Foreign Exchange Expenses
Coal 100 2.3 7.8 12.3 15.4 15.4 15.4 15.4 15.4 15.4b 15.4 15.4 15.4 15.4 15. 4 15.4 15.4 222.6 1.4
Maintenance Materials 50 0.9 3.0 4,8 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 86.7 5.6
Eaployment Expenses 5 0.1 0.4 0.6 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 10.2 0.7
Interzst on Long Term Debtg/ 100 7.6 2.1 2k,1 22.2 20.2 18.0 15.8 13.5 11.1 8.8 6.3 3.9 1.2 0.4 0, - 177.b 11.4
Amcrtié tion of Long Term .
De 100 - 12.3 2k.3 2h.5 28.7 29.1  29.6 30.2 30.7 31.2 31.9 32.6  19.4 3.8 3.6 - 331.9 21.4
Total Forelgn Exchange .
Expenses 10.9 k7.6 66.1 68.8 71.0 69.2 67.5 65.8 63.9 62,1 60.3 58.6 k2.7 26.3 25.9 22.1 828.8 53.5
IIT Ret Savings in Foreign Exchange
(T - I7) 15.5 ko.b 747  107.2 105.0 106.8 108,5 110.2 112.1 113.9 115.7 117.% 133.3 1k9.7 150.1 153.9 17ik.4 110.6
U8%/€on
1/ FOB Burope 15
Ses Frelight

20
Velue Msxican Port 176

Above price is lowest in range assumed in ecomomlc enslysis.

g/ Excludes portion attributable to price escalation (i.e. asswres capital costs at 1972 prices).

Industrisl Projects Department
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MEXICO - 148 TRUCHAS STEEL PROJECT

REGIONAL IMPACT OF THE PROJECT

1. The project is located at the mouth of the Balsas River on
the border between the States of OGuerrero and Michoachan. Both states
have been identified by the Government as development areas based on the
potential of their natural resources. The Government is becoming increasingly
concerned with the concentration of wealth and economic activity in the ’
tradiftional central triangle of the country defined by Mexico City, Guadalajara;
and Monterrey, and a strategy of decentralization is being effected (1) to
direct public investment towards non-traditional regioms, and (ii} to give
incentives to firms locating awey from the three largest cities. As part of
this strategy, the Government intends for the Lazaro Cardenas zone to
serve as a “growth pole" which will (incrementally) attract steel-related
industries and other activities away from the traditional centsrs.

2. An inventory of the natursl and man~made resources of the region
gives grounds for hslieving that the growth objectives for lazaro Cardenas
can be met. ' .

Natural Resources

(1) Iron Ore: It was, of course, the Las Truchas iron ore resources
of the region, in close proximity to the sea, which first suggested Lazaro
Cardenas (then Melchor Ocampo) as the site for a major steel project.

(11) Forests: Extensive areas of both Guerrero and Michoachan are
covered by forests. The Guerrero reserves are the basis for & forest
industries project presently being prepared for possible Bank financing.

(iii) wWater: The Balsas River, one of the longest and most voluminous
rivers in Mexico, runs the leng:h of @Guerrero. It is used extensively for
irrigation and power.

(iv) Dolomite: This is a clay used principally for refractories;
deposits are located in Guerrero.

(v) Other Minerals: Barium oxide, optical calcite, copper,
limestone, silica sand, bentonite. ‘

Infrastructure

1. Roads: Lazaro Cardenas is connected to other centers by a
coastal road which soon will connect with Zihuatanejo and Acapulco to the
southeast and, eventually, with Manzanillo to the northwest. Another road
leads inland through Playa Azul to Nueva Italia and Mexico City through
Morelia. Plans are far advanced for a road from Zihatanejo to Mexico City
through Altamirano and Toluca, which will provide another (and more direct)
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road link from Lezaro Cardenas to Mexico City and will pass through the
forestry of Cuerrerc (see map).

2. Railroads: ©No through railroad from Lazaro Cardenas to Mexico
City exlists at present, but it is likely that within four or five years of
the beginning of SICARTSA's operations the missing link between Lazaro
Cardenas and Mueva Italia will be constructed (see Annex 6 for further
discussion). Manzanillo is already linked by rail to Mexico City through
CGuzdaljara and much of inland Michoacan is served by a rail network.

"3, Power: Twec large dams on the Balsas River at lLa ?illita, 15 km
from the project site, and at Infernillo, further upstream, make the region
a major supplier of power ic the central {triangle of the nation.

L. Ports: The port of Manzanillo, 250 km up the coast from the
project site, is Hsxico's main port on the Pacific. Recent capital investment
there, financed by the Bank, as well as a reorganization of port services
has greatly stimilated its use. The port of Lazaro Cardenas (see Annex 53, when
cormpleted, will be closer to Mexico City than Manzanillo (800 km by rail
compared to 1,100 km), and therefore eventually can be expected to become a
primary Pacific ocutlet for the capital.

5. Agriculture: The varied climatic zones of the two states pemmit
cultivation of many different fruii crops, particularly melons and straw-
berries, and the present value of agriculture production in the two states
is US$160 million annually. OCattle raising also is important.

6. Tourism: A mew Pacific coast tourist center, including a jet
airport is under construction at Zihuatanejo, 100 km down the ccast from
Lazaro Cardenas. This project is being financed in part by the Bank and is
expected to draw thousands of foreign tourists and residents into this hitherto
underdeveloped area.

Backward and Forward Industrial Linkages

3. An industry which stimulates the growth of other industries
a5 suppliers is said to have '"backward" linkages; one which stirulates
industries using its cutput has "forward" linkages. Knowledge of which
industries can be expected to generate forward or backward linkages (and under
what circumstances) is very sketchy and is based almost entirely on comparative
transport and factor cosis. Some approximations for the Las Truchas project
can, nonetheless, be made. Since the non-flat steel ouiput of SICARTSA
in its first stage will be used principally in the consiruction industry,
there is little doubl that the forward linkages of Stage I will be very weak,
except to the extent that construction demand develops in the project region
over time. Experience in Monclova, the site of the AHMSA steel plant, was
that no forward-linked industry became established there until 1965, 18 years
after AHMSA began full operation. Hence, during its initial years of operation,
SICARTSA's principal impact is likely to be in generating demand for supplies
and in the demand of its employess for consumer goods and services.
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i An idea of thne strength of backward linkages is indicated in
the following table by the incremental ravio of past AHMSA job creation to
total employment in bthe city of Yonclova and in the larger zone which
includes Monclova:

- AHMSA EMPIOYMINT EFFZCTS

Incremental Employment

AHMSA wpployment Ratio
Employment Employment Ratio Inerease in (4)/Increase
Year {4) 8) {s) / (B) in (B) )
Monclova Monclova Monclova
Monelova Zone  Monclova  Zone Monclovs Zone
1940 - . 2,865 5,897 - - - -
1950/ 3,175 6,559 12,207 048 0.26 0.56 030
1960 6,190 14,072 22,185 0.43 0.28 0.40 0.30
1970 8,420 20,887 30,1508 0.40 0,28 0.33 0.27

1/ AHMSA did not get into full operation until the late-1940's, so that 1950
can be taken as an approximate ecquivalent of SICARTSA's 1976 startup date.

S. There is reason to believe that the backward linkage effect at
Lazaro Cardenas will be greater than in Monclova since the resource potentisl
of the area is greater and more of the demand generated by SICARTSA therefore
will remain within the region. OSimilarly, there is evidence that forward
linkages, even though they most likely will have to await the production of
flat products during Stage Il of the project, will turn out to be greater in
Lazaro Cardenas than in Monclova. Bearing upon both of these phenomena will
be the following factors:

(i) During the eariy years of Monclova, wages generally were higher
than those in Mexico City. The opposite is likely to be true for some time
in Lazaro Cardenas since the development region is starting at very low income
levels.

(i1) The greater agricultural potential of the Lazaro Cardenas regior
will tend to hold down living costs and, therefore, wages.

(iii) Transpor: costs from Lazaro Cardenas to Mexico City in the lonz
run will be lower than those from Monclova because of the shorter disthance
involved.

(iv) Government inceniives will be available to new industries
locating in the Lazaro Cardenas region.

6. For the above reasons, it is considered reasonable to 1ssume 3
somewhat faster growth in secondsry employment at Lazaro Cardenas thar. was
experienced at Monclova. This is shown in the following tablsa:
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PROJECTED EFFECT (F SICARTSA ON EMPLOYMENT AND PCPULATION
IN THS CITI QF LAZARO CARDENAS

SICARTSA Total

Emplo t Empl t

Yeer (& (Bg —
1978 4,000 . 3,000
1986 6,500 16,333
1996 8,000 23,833

Incremental Employment

Empioyment Ratio

Ratio Increase in (i)/Increase Total 1/
& B . in (B Population™
0.50(0.56 )&/ - “g§9REb"
0.40(0.43 0.30 (0.40) 60,432
0.34(0.40) 0.20 (0.33) 88,182

1/ Assemes a dependency ratio
national awverage.

of 3.7 persons per employsd worker, the Mexican

2/ The numbers shown in parertheses are the actual ratios pertaining to AHMSA's
e2fect on Monclova's development during equivalent time periods (from para- -

goaph 4).

7. The projection indicetes that by the end of 20 years of SICARTSA's
operations roughly two out of every three jobs in the Lazaro Cardenas area
will be ocuiside the steel company itself, compared with six out of ten during a

comparable period at Monclova.

With substantial development of forward-linked

industries using the flat~product cutput from the later stages of SICARTSA's
development (the above projeetions have assumed a second stage of steel pro-
duotion -~ yielding a doubled crude steel output -- by 1986 and a similar or

larger third stage by 1996), this projection could be exceeded.

In fact, one

study done for SICARTSA some time ago argued for even higher job creation
rates and projected total employment in 1985 at 42,400 end total population at
171,800. This estimate is considered excessive, but that does not detract
from the strong evidence indieating that the impact of the Las Truchas project

and other development programs

Industrial Projects Department
June 1973

in the surrounding area will be sizable indeed.
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