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Abstract Thssteel industry was seíectedforthisstudy
because it is a tneyor baste industry in each ofthe three
countries md because theindustryfaces intenseglobal
trade compeíiüon. Tbispc^r brieffy retdews the

technologial andoperutimaldifferences between minimills
andintegrated milis. Also, the evolution ofglobal steel
demand is related andcompared to industry structure in
Cañada, the United States, andMéxico. "Final^,
empirical^ estimatedprice and income elastiáties are used
to evalúale the impact ofchanges in export and import
voluntes by product Une that have occurred in the
United Statesand CañadafoUondng the US-Canada
Free TradeAgreement. Byreviendng the recent changes
in tradepattemsfoUomng the 1989 implemeníation of
tbatAgreement, projections map be made about the
impact ofNAFTA on the steel industry in the three
countries,

Introductioa

The integration of the United States, Canadian,
and Mexican economies through the North
American Free Trade Agreement (NAFTA) is
aimed at providing growth opportunities fbr all
three economies. However, industry in each
country will be impacted differently by die op
portunities and challenges of NAFTA. The re-
shaping of trade will have dramatic impact on tlie
pattems of production and ultimately on em-
ployment and wages in each country.

The steel industry, wl-üch has been rapidly re-
structuring during the past three decades, will fece

significant changes under trade integration. These
changes will include both shifts in production lo-
cations on an intemationa] scale and ftjrther ex

pansión of the role of tiie new technology
minimill pcoducers (newer steel producing facili-
ties using high scrap inputs and electric flimaces)
into tlae tradmonal markets of tJie larger inte
grated milis.
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I. Mioimills and Integrated Milis

Thé steel industry has been dramatically resttuc-
tured during the last three decades. The tradi-

tional steel industrywas dominated by large inte
grated milis that produced a variety of steel mili
producís. Recently, minimills have specialized in
the production of smaller quantities of steel with
a narrow product lina. In doing so, the minimills
have created a more flexible and price responsiva
steel industry. The price responsive minimills
provide a striking contrast to the inñexibility of
the integrated mili producers, which have tradi-
rionally followed an oli^polistic pricing model.
As such, die dynamics of choosing a steel supplier
based on qualíty, lead time, and price have
been altered. By changing the tradítioital
structure of steel supply, the capacity considera-
tions fot a steel supplier have been reduced to
somewhat smaller levels that favor the minimill

producers (Erceg, 1989).
The minimills have two technologies that have

separated them from the integrated milis. Firs^
the minimills primarily use electric fumaces fbr
heating steel. Althou^ this technology was first
implemented by Heroult in 1900, its rapid intro-
duction has occurred over the past 30 years. Use
of the electric fumace removes almost all of tlie

usual preliminary steps in the steel production
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process, relying instead upon flie use of scrap
steel- Second, neai'ly aJl of the production is
linked to continuous caster technology. Altliough

conbnuous castets have been added to inttgra-
ted milis, tliis can be cosdy and difficult as com-

pared to implementation in gteenfield opctations.
Furtlier, tlie continuous castec is better suited to

use of smaller billets as pioduced in tlie minimills
(Sclierrer, 1988). Noting tliat tlie mean agp of
minimills is about 6 years, compared with 22
years fot' die integrated milis, we can assume that
the minimills typically have substantially newer
teclinology embodied in the mili operations. This
in turn leads to an enlianced ability to the
minimíll producers to respond to price changes
facing tlie industry (Acs, 1988).

It has beenargued tiiat die exportof technology
from the United States to otliec countdes typically
follows a model of using ihe same mass-
produccion methods abroad, often leading to fall
are in the host country. However, the steel in
dustry is an example of where the new minimill
technology has fc^n used to produce at a low
cost in a relá%ely''vUnstable intemational envi-
ronment- Tlíif;'|¿nU-a^^^ witlt the relatively slow
adoption ofimín'imiÍÍ't|chnology by tlie integrated
steel plants in:;üié'pnffed States (Acs, 1988).

In the/ünÍK'cl''̂ State^íand Cañada, the introduc-
tion o^Tnipimilj. (:e.clínólo_gy lias led to tiic regional
production\(íf:steel awaí^feom die dominafion of

ducticmíiocÉion wiir b'e"^iry important and visi-
> •' * f'-

ble in'-tMéxÍGo's futufé';\Tl:ie minimíll will be
V'*l'l ^L_stron '̂ylIfavoíedyinjiMfeicoVs'̂ ^Jissult ot the rela-

tively fo'vv capitkí invéstment', tequired, the possi-
bility q'ftíócatihghcaí'tiie re^onaí '̂market to lowet
transpoMp#;fed'̂ tsVaiid"ÚiVs in bars
and structu^stecl as'̂ éecifed for the rapidly in-
dustrializingí&Qnomy '(Schercer, 1988). Mexican
productioníjas- ílriven b^jnij^imill facilities, will
likely be disj^rséd more evéní'y across die country
than is U.S.fM danadian p^^díuction,

The minifels have aliholt pushed the inte-
T*~5 í 'í I *grated mills^t of the Üp.^andri^ti^dian mar-

kets fot vvi^jürods, w¡ii|̂ ánd jíyi^produccs,
«fmrnirnl sh^i^.and bafllT'̂ i'théi''tlie minimill
markets hai^^nerally^^en able to fight im-
ported steel better than have the tradicional in
tegrated mili produces (Acs, 1988). As the
minimills enter che market for hot and cold
rolled steel they will begiii to domínate nearly
all industry segments. Consequently, the ma-
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jority of steel producción in the next century
will be controlled by the minimill producers.

II. Tbe Global aod Nortii American Steel

Industries

The ^obal steel industry, aftec experiencing stag-
nant growth in demand for nearly tliree decades,
is begtnning to grow again. Current wotid con-
sumption is estimated at 611 million metric Kins,
but is expected to grow to 720 million tons by the
year 2000,according to tlie Intemational Iron and
Steel Instítute. Most of this increase will result

fixim increased demand and production from
mainland China (Samways, 1994). The developing
countries now consume 15 percent of world steel
production, up from 9 percent in 1973. Third
World steel coiisumption grew by over 8 percent
per year from 1960 until 1979, but slowed to 1.4
percentper year from 1979 until 1987,lai^ly as a
result of slow to negative economic growtli in
Latín América.

In a recent study, Tüton concluded that che in-
tensity of steel use in developing countnes has
risen by approximately 14.4 percent peryear. This
growth was sufficient to counteract slower growth
in demand resulting from slower growtii in GDP,
which stagnated during the eighües (Tilton, 1990).
If economic growth accelerates in México, it can
be concluded that the growth in steel demand will
intensify and accelerate considerably, perhaps
reaching growth rates of nearly 20 percent per
year during tlie remainder of diis decade.

The restiucturing of the global steel supply has
been accompanied by tlie rapid increase in the
nuinber of intemational joint ventuces In 1960,
U.S. and Canadian production was dominated by
firms that were vertically integrated and linked
through interese groups such as the Qeveland
Group and tiie Cleveland Qiffs Company
(Scheuerman, 1990). Vertical ¡ntegration was a
natural outgrowth of both the reducción in raw
material and finished product shipping costs and
tlie prevailing stcategies of tlae steel producers
(Bumham, 1993). The vertically integrated interest
groups controlled over one-half of all U.S. and
Canadian steel production and provided an effec-
tive shieid against competition, particulacly from
foreign fitms. In receñí years, diese interest
groups have faded in power and have been re-
placed by intemational joint rotures or intema
tional ownership. Over 25 percent of all U.S.
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production is now owned by foreigii interests.
Further, tíie sharing of technology has become

widespread m the industry, creating a new world-
wide web of linkages (Scheuerman, 1990). Tlie
increased foreign direcc investment in new capital
technologj' is likely to conrinue to aJter trade pat-
tems in the hiture. This sharing of technology has
been citad as a reason for tlie rapid increase in la
bor productivity in tire U.S. steel industry during
recent years. Labor productivity in tire U.S. steel
industry rose by 4.3 percent from 1985 to 1990,

compared to less tiran ene percent for the overall
business sector (Bumlram, 1993).

In Nortlr Amenca, the U.S. steel industry has
been shrinking over tire past three decades, al-

tlrough production has stabilized dunng tire past
ten years. Likewise, Canadian production has re-
maiired relatively stable over tire past ten years. As

México has moved to privatize dre steel industry'
aird open dre economy, dre Mexican steel indus
try has moved to increase production levels.

Overall, growdr in the industry appears to be
modeinte but posilrve during the next decade.

The Canadiair steel industry is much smaller
üiarr tire U.S. steel industry, with approximately

one-sixdi dre production capacity. On dre other
hand, tire Canadian industry is about twice as

large as dre Mexican steel industry. The U.S. aird
Canadian industries are not only larger but botir

should have better access to capital, technology,
and distribution tirair the Mexican industry. Re-

cent production of steel in Nordr América is
sumnrarized in Table 1.

III. The Steel Industry in Ganada

The Canadian integrated steel industry is domi-
nated by two larga producers, Dofasco and Stelco.
Severa] new minimill producers, such as Ivaco
Rolling Milis, are now producing lower-value
added steel mili products. Production is concen-
trated around dre Great Lakes, witír large facilities

located near Hamilton, Ontario. In recent years,
dre Canadian steel industry has witiressed re-
ductions of capacity as a result of foreigir compe-

tition, including substantial imports from the
United States.

Prior to the U.S.-Cañada Free Trade Agreemeirt
more than sevenry percent of all steel mili pro
ducts were crossing tire border free of tariffs and
other non-tariff barriers. The U.S.-Cañada Free

Trade Agreement pirases in tariff cuts immedi-

ately, over five years, or over ten years. With tire
U.S.-Canada Free Tr^ade Agreement in effect for

five years, trade in steel between Carrada and dre
United States is now viitually open. The major

integrated mili products, composed of carbón
steel, are ¡ncluded in the ten year phase-out.

T'he Canadiair industry has not gi'own since tire
passage of U.S.-Canada Free Trade Agreement.
Tire total production of Canadian producers has
actually declinad in recent years, falling by nearly
2 million tons between 1989 and 1991. Aldiou^r
production has recovered somewhat, it süll falls

over one million tons per year short of its peak.
One author gees as far as suggestiirg that rather

thair cework dre role of steel in the U.S-Canada

Free Trade Agreement, the Canadian steel pro
ducers (Dofasco, Stelco, aird Algoma) should at-
tempt to reorganize tirrough banlmiptcy pro-
ceedings. Tire U.S. milis now control over 16 per-

cent of the Canadian steel market, and Canadian

and United States minimills are likely to increase

the competitive pressure on dre remaining inte
grated milis in Cañada (Glrerson, 1993).

In spite of the setbacks, Canadian producers are
continuing to invest in the steel industry. For ex-

ample, Algoma Steel has recendy completad sev
era! coke-üven renovation projects aird Dotasco

has opened a 400 drousand tons per year galva-
nizing facility in Windsor, Ontario. Also, Dofasco
and Co-Steel have announced dre building of a
$300 million, one million tons per year fíat rolled
mininrill under dre naine of Gallatin Steel. Re

cendy, dre plant produced chin-slab, fiat-rolled

steel, providing arr opportunity to compete widr
Nucor in this product lina. The plairt is located
near Wai-saw, Kentucky, soudr of dre Cirio River.

The stxategic location was chosen to reduce

Year United States CANADA MEXICO

1984 83.9 14.7 7.6

1985 80.1 14.6 7.4

1986 74.0 14.1 7.2

1987 80.2 14.7 7.6

1988 90.1 14.9 7.8

1989 88.8 15.S 7.9

1990 89.7 12.3 8.7

1991 79.7 13.0 8.0

1992 84.3 13.8 8.5

1993 87.2 14.4 9.2

SOURCE: Crandau, 1993.
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tcansportation costs, which Gallatin believes to be
as important as labot and raw material costs
(Isenberg-O'Loughlin, 1995). Gallatin plans to in-
ccease cadncIfy^Dy an aoditióñal'^e millioir tons
pee year in|l997 (Samways, 1994).

rV. Tbe Indt^lw io tbe Ui ited Scites

has fallen

since reachiog.^hi^a ofOT^^50 million
''tpns in 1973 to cütrent'léVels.'oFapproxi^i^ly 90

Sltpel prnc^mSoi^hy^e United^tates
993.

compared|to 19925^ro^éaoQ9^ 92.9 million
tons. CapIcit^tfuHzajtón roáetoj 87.4 percent
from 82.2 percent during the previous year.
Sliípment^ are growing tlie fastest ¿ir use by steel
service cetiters, automotive supplíjrs, construc-

tion complanies, oil and gas equ¡pi||ient suppliers,
and macMnery and industrial topls companies
(Samways! 1994).

For mo8t of the past tliree detiades, tlic U.S.
steel indufetr^/líáT'been supportivj of trade pro-
tection examples of
trade P«^f&¿^^fei57Í-1981 Ttigger
Ptice Mei 1992 Voluntary
Restraigi most steel
orodiicinMc(jü^!M^ toward free

have re-

tection examples of
trade prc i | -1981 Tti^er
Ptice Mei Voluntary
Restraigi most steel
orodiicinMc(jü^!M^ toward free
trade a^etí®nts^S '̂̂ ier j^jj^tries have re-

'n^y^^sizirmpt^e US. steel industry has
bi^m^compa^OT by^ rapid change toward
minimill c|p^t¿Jg^P^e of integi'ated mili ca-
pacity. Mimáis increased capacity by almost 20
million tons between 1975 and 1989. Dunng the

same time period the integrated milis reduced ca
pacity by ovar 50 million tons. By die end of diis
decade, it is estimated diat an additional 22 mil
lion tons of minimill shcef capacity will be begin
production, replacing integrated mili sheet capac
ity diat will be closed (Szekety, 1995). Nucor, die
largest of the minimill producers, has total capac
ity of over 8.5 million tons per year in its seven
milis. Severa] new minimill rolling complexos are
currendy under constraiction or in planning, Tliey
include plants by Armco (Empire-Detroit), Gal-
latin Steel (a joint venture of Co-Steel and Do-

1. An exteirsive lisdng of cutrcnt expansión and modcmizalioii prograjns is
found inSamways (1994: D-3 to D-8).
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&SCO of Cañada), and two plants by Nucor. Ad
ditional plants are under consideration by liie
North Star-BMP joint venture, Acmé, IPSCO,
Nucor, and Steel Dynamics (Samways 1994).

Integrated milis cannot effectively compete widi
the minimills in steel bars, wire rods, small struc-

tural shapes, and concrete ceinfotcir^ bars
(Crandail, 1993). The new minimills can add ca
pacity for approximately $300 per ton of raw steel
versus $1400 per ton of capacity for the inte
grated milis. The move to minimills has produced
a dramatic change in the location of steel produc
ers in the United States. Between 1973 and 1990,

steel production fell by 51 million tons (42 per-
cent) in the Rust Belt while increasing sli^dy in
the South and Plains states. Títere are five basic

reasons for the shift toward minimills in locations

away from die traditional steel production centers.
First, the use of scrap in place of iron ore has re
duced the locational advanta^ of the Great Lakes
integrated milis. Second, lowerunión membership
has reduced labor rates. Third, dte durable goods
industries, especially the auto industry, have
moved away from the Great Lakes región.
Fourth, the use of electrical energy leads to pre-

ferred locations in states with low industrial elec-

tricity costs. Fifth, most of die remaining produc
tion in the Great Lakes región is sheet steel, an
area only recentíy attacked by minimill producers
(Crandail, 1993). Despite these rapid changes, In
diana, Oiiio, and Pennsylvania continué to be the
laigest steel-producing states, providing over forty
percent of al! U.S. steel production (Espinosa,
1993).

Coincidingwiüi these rapid shifts m technology
and location, total expenditures for research and
development in die U.S. mineral and metal pro
duction industries fell from $133.5 million in

1980 to $22.5 million in 1988. Only about $100
million per year is spent on llScD in the steel in
dustry, amounting to 0.25 percent of sales
(National Research Council, 1990). Tlie amounf
spent 011 installing technology has hkewise fallen.^

V. The Steel ladustty in México

In recent years, die production of steel in México
has beeii rouglily split between parastatal produc
tion and prívate, production. In 1991, the most
receiit year for which data is availabie, parastatal
production contributed 4,114 diousand tons, or
approximately 52 percent of production. As more

) DUO, MAnto 1
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firms are privatized, die dominant share of steel

production will come from prívate fiims, includ-
ingmany more small minimill operations.WeB^''

Further, the expected growtli of che
economy wiil increase the need for steel ®ough-
out al! of the tr-aditional consuming se^rs. In
particular, construcción and automociveraarkets
will grow rapidly. Several large projects,^uch as

|v

tlie consUTJCCion of a highway linking Gu^alajara
and México City and new railroads and ^rts,will
require very large quantities of steel
1993). Tlie NAFTA effectively provi^iP^di-
tional access to the capital required for the expan
sión of Mexican steel capacity.

Mexican producers are generally assumed to be
lower quality producers than tliose in the United
States and Cañada, limiting opportunities for ex-
ports to tlie United States. México exports ap-
proximately 500 tliousand tons of steel to the
United States each year, holding about tliree per-
cent of the U.S. import market. Additionally, ac
cess to mai'kets has generally been seived tlitough
a ground distribución system as opposed to the
lower cost shipping opportunities available to
U-S. and Canadian producers. Primar '̂ sites of
entry for steel imports to México include Mata
moros with 31.1 percent of imports, Tuxpan with
19.3 percent, Veracruz with 16.0 percent, and
Piedras Negras witl: 12.8 percent (AHMSA,
March 1993).

However, some smaller Mexican steel produc
ers are already installing specialized capacity to
serve niche markets, both domestically and inter-
nationall®For example, TelMik S.A. de C.V. of
MonteiT^has mstalled neM fumaces and an
automat^mold«®stem t^eive tlie specialty
castings inc®ie subsidiarles of
several r™^^^^^^^n^Fincluding General
Electric, b^^^^^^^^^rootors, John Deere,
and CaterpS^^^^^^^P.993).

Spending^^®^^I^Wimprove capacity at
integratedj^lli || j|Í| ^u^^^d expanding fol-
lowing thgpri|i || ^ tl^ ^teel industry and
die openMg^ üIg^fctfexanrDle. APM of
Monterr^^P^^^^^^^^t sti'ip and píate
mili. Hy® ^^^^a WC^lIion, 900 tliou
sand toiWper^ear tliin Mb Msting/rolling mili
complex in Mc^fcrrey. ®iis upgrade^M®^ die
first to use Ni^®n dir®t current sffiw rntaace
technology, indi®ng ar^creased wijffl^Sif^for
Mexican steel tc^nmporr technology and equip-
ment. High production rates of up to 200 tons
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per hour will result from charges that include up
to45percem scrapinputjincreame^&produc-
iro?ouQe^rorrecy^g^P^^^^^^G^^ways,
1994). Joint ventures'̂ M be used to market die
steel from the new'rilílltwith cooDerative effortssteel from the new^^lí!||̂ ^ith cooperative eferts
through Sumitomo/^^apan, Usinor Saciar of
France, and Thysse^Míii^lof Germany (Huskpnen,1995). Hylsa has 480 thousan^ tons

—prCduce^lliá^t^^^ii on
several cooperativ^^^ rts between Hylsa and
Nucor, tile most shc^^l of the U.S. minimill
producers. Tlie plant is projected to increase
FIyIsa's rolled steel production by thirty percent
while drastically cutting labor and energy costs
(Lazaroff, 1993).

Several minimill producers are also upgrading
operations and installing capacity in México. Tlie
efforts are spread geographically across the coun-
try, serving local markets and reducing transpor-
tation costs. Recent capacity upgrades include
tiiose by Aceros DM in San Luis Potosí, Com
pañía Siden'irgica de Califomia in Mexicali, Deac
ero in Monterrey, FESZA in Zacatecas, Talleres y
Aceros in Orizaba, and Siderúrgica Tultitíán in
México City (Samways, 1994).

VI. Estímation of Import and Export
Elasticity of Demand

A quantitative assessnient of the histórica! impact
of the U.S.-Canada Free Trade Agreement on
trade in steel mili products may aid in estimating
the potential for increased North American steel

trade following NAFTA. A recent study estimated
demand elasticities for severa! steel mili products
at a disaggregated level (Williams and Botzman,
1994). Previously, most studies of die U.S. stee!
industry were performed at the aggregate industry
level using general equilibrium models (see, for
example, Cox and Harris, 1986; Crandall, 1987).
As a result, the performance of individual sectors
was not previously studied, especially witii regard
to die impact on employment in minimill opera
tions as compared to tíie traditional integrated milis.

The Williams and Botzman múltiple linear re-
gression model used as a dependent variable
quarterly export or import volume, respectively,
measured in tons. The iron and steel product
gioups covered are those with major trade vol-
umes and relatively homogeneous price struc-
tures. These entail steel mili products in tlie ag-
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gregate and ten sub-categories covering scrap,
plates, bars, sheets, and structural shapes. The
model used three variables as independent vari
ables; tlie domestic price, the import price ad-
justed for exchan^ tate and the tariff level, and
the U.S. industrial production índex (IPI) as a
measure of overall economic activity. Each vari
able was tnodeled in logarithmic form to provide
the best fit and direct estimation of demand elas-

ticities.The logarithmic model is:

Q¡ = ocoPf"' Pd"2iprí

where

Q¡ = import or export volume of steel by product

Pf = import or export price (including tariff, ad-

justed for exchange rate)
Pj = domestic price

IPI = U.S. Industrial Production Index (base year
1977)

Tlie study concluded diat tlie foreign country
price (i-e-, the price of imported steel products)
and die level of industrial production were key
determinants of cross-border trade in steel mili

products. Using demand elasticities and die
changes in tariff rates resulting from die U.S.-
Canada Free Trade Agreement, estimates were
provided of die chañas in the volumes of steel
mili productexports and imports between Cañada
and die United States.

VII. Exports and Imports of Steel in North
América

1. Aggregate Trade ín-Steel Mili Products

Tlie United States exported sliglidy over 1.4 mil-
lion tons of steel mili products to Ganada in 1992,
rouglily the same volume as U.S. expxirts to Méx
ico for the same year. Major exports included cold
and hot rolled sheets, ingots and billets, steel
plates, and structural shapes. Ganada exports to
die United States in 1992 totaled over 4.2 miilion

tons. Leading product groups included hot and
cold rolled sheets, galvanized sheets, wire rods,
steel plates, hot rolled bars, and various types of
pipe. Ganada sliare of die apparent U.S. supply
has risen to 4.5 percent from previous levels of
about 3 percent. Ganada provided 24.8 pcrcent
of U.S. total imports of steel mili products in
1992 (AISI, 1993).

México imported over 1.4 miilion tons of steel
mili products from die United States in 1992. Tlie
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largest volumes were in hot and cold rolled
sheets, steel plates, ingots and billets, structural
shapes, and hot rolled bars. By contrast, the
United States imported 424 thousand tons of steel
mili products from México during 1992. The
lar^st volumes were for ingots and billets, vari
ous galvanized sheets, line pipe, and standard
pipe. México supplied less than 3 percent of U.S.
imports of steel mili products, and less than 0.5
percent of the U.S. apparent supply in 1992 (AISI,
1993). In general, the United States is exportíng
hig)ier value-added steel mili products to México
than it receives in retum.

2. Iron and Steel Scrap

The health of the minimills is higjily dependent
on a reliable supply of iron and steel scrap. As
there has been no tariff on iron and scrap imports
in recent years, changps in this product classifica-
tion are more indicative of changes in the ex
change rate, transportation costs, and demand le
vels. In effect, much of the market for iron and

steel scrap has and will continué to be bilateral
between tlie United States and Ganada. Since

1989, tlie United States has routinely obtained in
excess of 90 percent of all imported scrap from
Ganada, witli México holding a relatively small
share. In the first half of 1994, however, México

gained nearly one-quarter of the U.S. scrap mar
ket with a seven-fold increase in the export of
steel scrap to tlie U.S. over die previous year. It
remains to be seen if diese increases will be sus-

tained over a longer time period. Althougji the
United States exports much of its scrap to coun-
tries odier dian Ganada and México, it consistenriy

has a trade surplus in scrap with both countries.
Total e.\ports of scrap rose from about 1.1 miilion
tons in 1989 to nearly l.ó miilion tons in 1993.

The role of scrap will become increasingly im-
portant to die development of the Mexican steel
industry as additional minimill production is
added. Widi approximately 18 percent of current
Mexican steel production, the minimills are

poised to gain a significant share of the rapidly
expanding Mexican steel market. Interestingly, a
recent study indicated that the overall healdi of
die Mexican steel industry and the type of Mexi
can production, eidier electric fumace or basic
o.xygen fumace, were significant predictors of
Mexican demand for steel scrap. Tlie U.S. price
of shrcddcd steel scrap was not significant in the
model (Imett, 1994).

V0(. ' Nuaeau Uno. MAnrp
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3. Coid Rolied Sheets

Coid rolied sheets are a high-value added primary
product of the integrated milis, altliougli
minimills are beginning to produce coid rolied
sheets. The import price elasticity from Cañada to
the United States is -2.971. This indicates that

changas in the tariff rate from 4.5 percent in 1989
to 2.5 percent in 1993 should have resulted in a
relatively modest 5.9 percent ¡necease in imports
of coid rolied sheets, all other things equal. How-
ever, two otlier variables also impact the change
in the estimated level of coid rolied sheet imports.
First, the average exchange rate changed from
1.1842Canadian dollars per U.S.dollar in 1989 to
1.2902 Canadian dollars per U.S. dollar in 1993.
This approximately 9 percent change in the price
of Canadian products would then predict a
changeof approximately 26.7 percent in die U.S.
imports of coid rolied sheeK, all odier diin^
equal. Second, the U.S. Industrial Production In
dex (IPI) rose from 108.1 in 1989 to 110.9 in

1993. Multiplied by the elasticity of impoits witli
respect to tlie IPI, 4.749, it provides an estímate
of an increase of 12.3 percent of imports as a re-
sult of increased economic activity and produc
tion. Summing the three possible causes of im
ports indicates a roughly 27.2 percent increase in
tlie level of coid rolied sheet imports.

However, this was not tlie case. Tlie actual lev

éis of U.S. coid rolied sheet imports from Cañada
between 1989 and 1993 was a decrease from

2823 thousand kilograms to 1094 thousand kilo-
grams, a drop of approximately 60 percent.
Qearly, a factor odier than tariff cuts, exchange
rate, or industrial production is changing rapidly
during this time. The change is originating outside
the model, that is, the change is coming from
third country imports and hig^i capacity udlization
inside tfie U.S. SEÉd==indasíry3=fe=4989r-€OT®^
supplied more th^ ^^^cent of all cd^glJed
sheet imports into ^nited States. ffi
that level liad drjppfed tb'l.20 percenw
which did not elport coid rolied
United States in jÍ989, exportad
which did not ej^rt coid rolied
United States in Í989, exportad
million kilograms ko tlie United
México supplied cver 29 percetr^^^e i
of coid rolied sh¿et$ inte the Si
1993. At the same'time, México ^M^eiS
sumes over 90 pelcent of U.S.
rolied sheets. Hie ¡yniedaStíísSi^^^^^
erately positive net exporter of coW rdl«
to México in recent years.
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The Williams and Botzman model predicts that
as tariffs fall rougjily equal increases in tíie market
share of exports and imports of coid rolied sheets
will result. Also, increasing economic activity lev
éis will bcrease the tcade volume in this category.
This has not generaliy been the case. Canada's ex
ports of coid rolied sheets have roug^ily halved
over thepast five years, and levels ofU.S. exports
of coid rolied sheets to Cañada have been erratic.

The United States has gone from a net impocter
of 318 tliousand kilograms in 1989 to nearly 80
million kilogams by 1993. Clearly, the export
picture foc U.S. coid rolied sheets is not brighc in
the near future. On the other hand, the domestic

ccnsumptíon of sheets is at a level which will
sustain production and profitability in the indus-
try. In this area, tlie Williams and Botzman model

perfocms poorly, failing to focesee the continued
erosión of the position of U.S. firms as a net ex
porter. The useof a ^necal equüibrium model or
inclusión of capacity utilization as an independent
variable in the linear regression model is likely to
produce better results in this sector.

4. Hot Rolied Sheets

U.S. hot rolied sheet imports from Cañada and
México are dwarfed by imports from third coun-
tries. Cañada has risen from 7.2 percent of the
U-S- import market in 1989 to nearly 16 percent
in 1993. México had less than 3 percent of the
U.S. import of hot rolied sheet market in 1993, up
Écom extremely lew levels in previous years.

However, Cañada and México are becoming die
primary, if not solé, destination for exports of
U.S. hot rolied sheets. Cañada consumed 0,7 per-
cent ofU.S. hot sheet exports^ 1989, but now
consumes 44 peixsnt. Mexit^^isumed 0.5
percent of U.S. hot sheet^^^^^^ 1989, and

Tio^-n:ofretmTEs-TiBartf==5^^^^^^ only five
years Ganada and Mexjj^^lnj^t^consuming

ne^&T^cent. H^svermM^^nee is not
n

PV^C(percent.

erfüreiy^^gurM
thougji
Cañada has near^^^^^
sumption i^p^ptriy srt
kecs rolied !

Sotíí^p^W^ve falleni
lion l^grams, in 19^^

cees ro^t

:fí^^Hange is not
States. Al-

^^fsheet exports to
tel=íne Mexican con-

Mld, tlie other mar-

pets have collapsed.
I'om almost 725 mil-
) about 34 thousand

this may be partially=!s«ograms in 1993.^^^^, this may be partially
a temporary chang¿^resulting from strong do
mestic demand.
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5. Galvaaized Steel

Tlie i'emoval of taiiffs appears to llave encour-
aged incceased trade of galvanized steel between
the United Stales and Cañada. Galvanized steel

imports from Ganada ha

cent of U.S. imports in 1
by 1993. At the same tú

galvanized sheets now go
da, rising form 11.3 per gn^^tíjSv-éxpprál'W
1989 to 92.3 percent in 1
vanized steel from Canai^^^^^crlasejJ^rtím
approximately 89 tliousai^^^^^s in ¡W^ú to
over 165 tiiousand ki]ogr;i^^^l^93. ;f'"- i

The Williams and Boi^^Smodel fkedie^e®
that trade volume for sheeta .wóüíd',

r_ll : i_u ^ TTrfe>a¿^Llií '̂l t7 V

The Williams and Botzman model predicts that
)pears to llave encour- U.S. next exports of bar pcoducts will rise under
ilvanized steel between the U.S.-CanadaFree Trade Agreement. For cold
nada. Galvanized steel bars, the U.S. has gone from a net importer to net

11989 to 1993 period. In the
net export déficit has f^len

:h of over 48 diousand kilo-

^SisKéügrdydqd^ai^ji garní^^9.§9;-Tn¿qoncrete reinforcing bars, the
gng3?^ÚTS"v-éxpdfé'W- '̂. vo^Se%ol:tra^:~-Hfe mote thím doubled, with

.i^^ÚnitedvS'tt'tes a net export snrplus of
over,55;tlió.íisaiid .tdhs in 1993. The Williams andAihGréasedXfr'dm

lograms in

i'.wó^d'.
rise following the U.ffl^Ka^ Free t
Agreement. Indeed, bothj^^^Wd impt^^^^^
umes of galvanized sheé^Q-ve i^ug^ily
from 1989 to 1993. For ^^piiz^.sheets| /
pears diat both sides have ^mec^^ade
Tlie Williams and Botzms^^t^^^rformfe
tivelv well in this categorv.^B^^B ÉlJít'

na-tp;|
^^:^dtzmalÍFmüdel-.,^p'P to perform reasonably
•l"\vell for^tc^imill prpducts.

J^epTiharJét-Toc"^^^^ shape imports into3^#^mtedl5iatest-is; dominated by Ganada, witli
ov^a^Ql péfi^Üshare. México plays only asmall

iiz^.sheets|
d^^ade vp

erformfe

6. Steel Bars and Shape^^s^B
The production of steel ow
largeiy the domain ofnriinMIll^^m^tsxrhe,' ex-
port of light shaped barfettEa^l^^ico to 'ffil"
United States, fot examo'from 4
thousand kilograms in 1 million
kilograms in 1993. Mexi^^^^^tj 0.01 per-
cent of tlie U.S. import Scket-to'r-ligli'rshaped^
bars in 1989, but holds over 16 percent today.
Interestingly, this increase has come at tlie ex
pense of countries outside of tlie NAFTA partici-
pants, as Ganada today has rougjily the same level
ofiig^tbarexports do dieUnited States asin 1989.

In recent years the production of bars and
structurai shapes has been largely the domain of
the minimills. The shift toward exports to Ganada
from tlie U.S. minimills has indeed been dramatic.

For example, in 1989 tlie United States exports of
cold rolled bars were directed almost entirely to
Ganada and México. Ganada importad approxi
mately 44 percent of U.S. cold rolled bar exports
and México imported nearly 51 percent of cold
rolled bar exports. By 1993, Ganada consumed
over 95 percent of U.S. cold rolled bars exports.
Ganada's volume of imports has risen from 432
tiiousand kilograms in 1989 to over 13.6 million
kilograms in 1993. Mexico's imports of cold
roiled bars during tlie same period rose from 502
thousand kilograms to 671 thousand kilograms.
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to^^m thÉ íiijirkdt/i^th iess than a 2 percent
sl^^i^-tnbst'}'éafs.T^ U-S. consistentiy imports
.morl&^ctural sftapés from Ganada than it ex
ports, ^i'th a déficit ranging from between 40

^pifsajld ,,^d 80-'th¿usand kilograms during the
^past Ave^years. MéSéo has recently become a net
Onportet óStiuctür '̂íshapes from the United State.
, Vni. Prospectó frwl the future

Several7%ébdsGáh|) conciusions can be drawn
from ajJéy^w oTl|e histórica] trade pattems be
tween J^x^^í^iada, and tile United States;
sniriyltfeiiT '̂sK'Ü^ng between traditioiial inte-

'̂ ^^ittSl'lnilGprpdúctioii and minimill production;
and qu^^tf^e assessment of tlie impact of die
U.S.-CíMd^Pree Trade Agreement and infer-
ences about the impact of tlie NAFTA.

First, Ganada and the United States have a long
history of trade in steel mili products, especially
around the Greac Lakes región. The trade diver
sión effect of lower tariffs as a result of the U.S.-

Ganada Free Trade Agreement will continué to
increase tiie. level of tliis trade in place of imports

from tliirci countries. This appears to be quite im-
portant in explaining the recent trade in cold
rolled bars, galvanized steel, sheet steel, and iron
and steel scrap.

Second, Mexico's export and import of steel
mili products has a large potential for increase,
especially ¡f tlie economy grows rapidly as a result
of the opening of the economy and NAFTA. As
shipping and rail transpoct become more efficient
in México, more steel will enter through ports
than by tiuck. Aso, tlie large number of minimill
producers will be able to provide quality products
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for local markets and for export. We can conclude

that even witliout NAFTA tlie level of steel trade

between México and tlie United States was des-

tined to climb rapidly. Witli NAFTA, tlie steel
tiade is likely to rise very rapidly. México may be-
come a strong competitor in minimill products
over tlie next decade.

Third, the lowering of tariff and non-tariff bar-

riers between tlie three countries will increase tlie

competitiveness of all tliree nations vis-a-vis tliird
country producers, such as Brasil and Japan. As
such, each industry will benefit in some segments
from NAFTA. Tlie additional ability of Mexican
producers to acquire modem technology and joint
venture capital from the United States and Cana-
da will add to tlie speed of development of tlie
Mexican steel industry, particularly for products
from minimills.

Finally, die impact of tlie U.S.-Canada Free

Trade Agreement has demonstrated quantitative
suppoit of increased trade between tlie two na
tions. For some product groups, such as cold
rolled sheets, tlie market is now driven by global
production and demand. As such, use of a single
equation linear regression model does not appear
to be a good predictor of fiiture demand and
trade pattems. For otlier product groups, such as
galvanized steel and bars, the market is driven by
regional needs, supporting the use of a single
equation linear regression model. Overall, the

U.S.-Canada Free Trade Agreement does provide
increased opportunities for trade between the two
nations. Tlie Nortli American Free Trade Agree
ment appears to provide additional opportunities
for growtli in demand and trade, especially as the
economy appears to provide additional opportu
nities for growtli in demand and trade, as the
economy of México reaches maturity. ♦
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