AD=AO9% 798

UNCLASSIFIED

CENTER FOR NAVAL ANALYSES ALEXANDRIA VA INST OF NAVAL—ETC F/6 5/3

EFFE:"I,'S oF TRADE RESTR!CT!ONS ON IMPORTS OF STEEL.(U
v J M JONOR
CNA=PP=165

s
28arar




R = ess =

it%ﬁ“;&" '
Y

EFFECTS OF TRADE

’//ID“U/JQ)’;S/IO/JJ//;/e/v /6.8 WOV, /ff[/ i

o0 RESTRICTIONS ON
g IMPORTS OF STEEL
<H
o))
- James M. Jondrow
!
[
<C
<o
=
S,
¥
= CENTER FOR NAVAL ANALYSES
=
= et | 01 2 09 061

Distrthuton Unllmited




- | /)
" PROFESSIONAL PAPER J65 / November 1980 71//

EFFECTS OF TRADE
RESTRICTIONS ON
IMPORTS OF STEEL .

~ James M. jondrow

Institute of Naval Studies

The Public Research Institute ’

A Division of the Center for Naval Analyses ]

2000 North Besuregard Street, Alexandria, Virginia 22311 ”‘D]Dmﬁuﬁé‘ff?fxm MIENT 7\7 !
Appeoreed {or el B release,
THAeAl oy i ey




TABLE OF CONTENTS

Page
Introduction...........O..............C.....'. l
Introduction and Summary of ResultsS...ceecsese 2
The Historical Context....,s.evceeenersscosscnas 2

An Overview of Methods Used to Estimate

The Effect of Free Trad€...ceevveeccsnsscssns 3
The Data Used for the Study.eceeeeessccocsoocss 3
A More Detailed Description of Methods Used

to Estimate the Effect of Free Trade

on Prices and Output..ciececesssscocsccoccs
The Impact Oof Free Trade€...ceeecsesscccsesscss 6

.
=3

Appendix A: Equations Used to Describe i
the Steel Market 9

Appendix B: Techniques Used to Estimate Gains
and Losses to Particular Groups 12

Literature Cited....ceevessosnsesoscsoscssssnse 16
Comment: EdAmund AyOUD...eeevsesessavsnssssess 17
Comment: Hendrik S. Houthakker.....eceeeee00ss 19
Reply: James M, JONArOW..eeeeesocscososseases 22

LIST OF TABLES
1 Cumulative Effect of a 1 Percent Fall
in the Price of Imported Steel on the

Ratio of Imports to Domestic Shipments 4

2 The Estimated Effect of Import Restrictions

1969-73 5
3 Employment Estimates With and Without Free CCGSS*“’FOY__ﬁ
Trade 71 NTIS GRA&I

DTIC TA
U ﬂh“ﬂ«ﬁucﬂ /
.151-

4 Layoff Estimates With and Without Free

Trade 7| i.u iar
i s YN
- i kS\
5 Gains and Losses Due to Free Trade 8| by Zc(i’
'I rl':h’..‘A ...f'1l
LIST OF FIGURES !_ﬁwﬂ;m:}iﬁ'C?ﬂﬂ
| R Tm'ur
1 The Share of Imports in Apparent Consumption P&t Piooiol

--Actual, Predicted with Free Trade, and ‘ : !

Predicted with Restrictions




Introduction
Harry Grubert

/\\ﬂ'he papers in this sesston are v evamples of 4 seres
of industry studies py the Bureau of nternational 1 abuos
AfTairs. In addion 1o these two, stondies have been
completed on ol footwear and sugar, and are o wler-
way on chemicals and electromes. Fach of these studies
takes a close ook at the special teatutes of a particular
industry in contrast to some of the mote broad tangng
projects reported in other sessions. g

The steel project reported by Mr fondrow for the
Public Rescarch Insttute was the Girst maox industiy
study undertaken by the Bureaw of Intetnational U aboy
Aftairs (1LAB)Y. It was itended as a prototype for the
series in the sense that its components would tead to be
found in the other industry studies. These imdustry
study clements ate (han analysis of the responsiveness
of import demand 1o relative prices; (2) the determm-
nant of domestic and forcien priices: (3 the relationsiip
between changes in domestic oatpat and cmiployment;
and () the estimation of losses in lifctime earnings
incurred by displaced workers in the industry. This list
area, catmings losses. is one in which {1 AR rescarch
has pioncered. It s reported on mote fully in the paper
by F.ouis Jucobson in the session oo laboi adjustment.

Although cach of e industiy studies tends to have
similar components, the paper by Ene Foder on au
tomobiles demonstrates that every industry has special
featares which necessitate differences in the analvsis,
In automobiles, the difterences i charactenstics
among mahes of cars and the diffenng tastes of con-
sumers for these charactenstios create spetial prob-
lems. A time senies anadysis relating unporgs (o the
relative prices of aimported and domestic vats s not
entirely adeguitte 1ts aot enough to adjust prige indi-
ces for the changing charactenstios of cars using so-
called hedomie methods which make wdpustiments tor
differcnces in charactenstios. For not onty will demand
for imports depend on relative prices, holding guality
comstant, but abvo on how muany makes of patticular
types of cars are avaulable, For example, there may be o
switch todomesticnif U8, producers start to make cars
that are closer to forcen antomobiles i ferms of size
and performance. Becanse of the need to enrich the
demand analy s, the automobde projectdeveloped the
hedonic shaie model desenibed by Mr Toder.

In part because of the vanety ol consumer tastes,
economies of scale seem to be sigmificant in the au-
tomohile industry  The study  theretore foondatneces-
sary to mahe o close exvamination of the nintmum ctfi-
crent scale for antomaobile plarts Thes information. i
turn, becomes important in predicting what hinds of

cary will be produced i vanous locatons For exam-
ple. M Todes sureests that as the marhet for German
and Japanese smadl cars expands i the Canrted States,
Fapanese and German producerss mun well find it etfi-
cient to ostabhish plants i this countiy | adeselopment
that. of course, has already started

Returnmg to demand for a moment. 1 do aot wish o
inply that the woaly sis of deaund for steel s parico-
lagty stearghtforward Indeed the apparent umitormmty in
quahty between foregn and domestic el rauses a
question ofats own Why do toreign and domestie steel
sedl at different prices at any ume, and further. why
does the price dilterentiad change substantiafly . as
does, over tme? Mr Jondrow has exanuncd this prob
femn a follow -up study that s gust bemg completed and
found that foreen and domestic steel e not really
identical prodacts trom the purchaser’s pomt ot view
Foreign stee) tahes much longer to pet delivered atter
being ordered, and the delivery lag 1s more vanable.
Muorcover, the buver who depeads on foreign steel will
expenence greater vanability an pnce. These factors
merease invenfory gand other costs swinch means that
manv customers will be wilhng to pay 4 substantial
premm for domestic steel

1t may be useful for me to pont o o few simidanties
and contrasts 1 the auto and steel study results. Both
tind that the price chasticity of the demand for imports is
telatively tow in the short run, but seems 1o be very
Lnee w the fong tun. On the other hand . domestic price
setting behavior in the auto and steeh industries seems
ta difler. Tos estimated that domesne steel pnices are
unaltected by changes mamport prices, but that domes-
e automobie prives respoad o omport competiion
sigmificantty . The automobade study did not investigate
the tormation of foreen prices. but the steel resalts ire
of iterest. Moo londiow finds that import prnices are
highly responsive to capaaity utdization abroad, incon-
trast 1o domestic steel prices which appear unaflected

by demand condiions, a contrast which Professor

H‘nulhukkw spectlly notes i his comment.

<An conclusion, T would hike to emphisize the fact that
the objective of these studies s toimprove the evalua-
ton of trade policy, When changes an trade barniers
are consndered. ity critically important to hnow how
domestic demand responds to impaort costs, how em-
plovment will be altected and what will b the impact
of the labor market expenience of workess in the ne
dustry The twoandustiy studies presented bere are
an aftempt to expand the amount of ayvatdable infor-
mation on these questions




Effects of Trade Restrictions
On Imports of Steel

James M. Jondrow*

Introduction and Summary of Results

In analyzing the relative merits of free and restnicted
trade, cconomists have tended to concentrate on the net
long-run effects: whether the long-run gains to one
group exceed the losses to others. This paper uses an
econometric model to estimate the short-term gains and
losses 10 particular groups from free trade in the steel
industry. Because there has not been free trade, we
studied what would have happened had there been free
trade in the period 1969-73.

During 1969--73, there were two trade barriers. One,
a tariff of about 7 percent. had existed for a long hime.
but was declining because of the Kennedy Round
agreements. The other, a voluntary quota starting in
1969, had been accepted by Japan and the European
Common Market, the major stecl exporting countries.

One central finding of the study is that removal of
import barriers would not have led to a sudden shrink-
age of the domestic industry. Import penetration would
have built gradually. In the first year of our period of
study ., imports would have dispfaced less than 2 percent
of domestic shipments. This percentage displacement
would have increased gradually to about 8 percent four
years later.

Employment would have been reduced more than
proportionately to output because the oldest, most
labor-intensive equipment would have been most af-
fected. The employment reduction would have been
gradual, and would have come about, in part, by attri-
tion. Still. there would have bcen some fayoffs. We
estimate that removal of trade barriers would have in-
duced annual layoffs in the first years, averaging to
roughly 3 percent of the labor force. On the average,
each displaced worker would have lost in lifetime earn-
fngs an estimated $6 thousand (in 1960 dollars).

There would have been losses to the steclindustry. in
the year of greatest effect, fosses to industry would
have amounted to about 3 percent of gross revenue and

*This paper 15 based on "Removing Restnctions on [mparts of
Steel.” HL.AB 73-R hy James Jondrow. bFupene Ixevirne. | ours
Jacobson, Arnold Katz. and Dasvid (' Neill, Public Research Insh-
tute, Center for Naval Analyses, 1978

would have approximately eliminated net income in
that year.

Removal of import barriers would have generated
gains to purchasers of imported steel. These gains. in
the torm of fower prices, would have accrued both to
industries using steel and to consumers of stecl-using
products. We estimate that these gains would have
more than ofl'set the total losses to steel workers and the
domestic industry.

The Historical Context

Before 1958, imports were not much of a challenge.
Then in the late 1950s. the import price dropped sharply
from well above the domestic price to about 15 percent
below. The import price remained 10 percent to 20
percent below the domestic price during most of the
nextten years, whereas the import share grew from less
than 2 perceat to almost 17 percent in 1968,

Several reasons have been offered for the weakening
of the domestic steel industry’s competitive position.
The “‘over-valuation’' of the dollar has been sugeested
by Floyd {8} as a cause for the U.S. trade deficit in
general and by Thompson [ 15, p. 87 as a cause of
growth in steel imports.

In addition, American comparative advantage may
have been shifting away from steel. The steel industry
in the United States, relving on relatively old plants,
had lost some of 1ts technical superionty over foreign
producers. Evidence for this position offered by Dir-
tam and Adams {2} 15 the slower U8, adoption of the
basic oxygen furnace. In addition, foreign steel indus-
trics had begun to recover from Waorld War 11, Thorn
[14] suggests that the U.S. industry also faced much
higher wage costs than their foreign competitors.

A source of import penetration not related to com-
patative advantaee s the existence of 'excess' capac-
ity in foreign countries 1S pp. 17 27 Another s the
policy of the domestic steel industry to hold prices
constant an the face of import competiion {1, pp
627 -29]. Indecd. when imports precipitated a tempo-
rary price war in 1968, the press commented that price




cutting was a tactic domestic firms had long avorded
[16].

Finally, Amencan labor disputes encouraged im-
ports. The tirst major inflow of impoits comaided with
the record 116-day steel strrhe i 1959 To replace lost
domestic shipments. purchasers turned to imports,
mare than doubling import tonnage  After the stike,
the import share did not return o s pre-strike lesel.
perhaps because Amencan purchasers had gammed
familiarity with imports.

Thioughout the sixites. the persistent import price
advantage led to a steady increase in the import share
but, in addition, import penetration always increased
when a strike was threatened.

By 1968, the import share had ieached a peak of

almost 17 percent. Fhoueh part of thee was due to hedg-
ng before a possible strthe i st gencrated concernan
Congress. To head oft a possaible mandatory quota. the
major exporting countries agreed (o the voluntary
quota.

The quota covered the five veiars 1969- 73, Since
import peactration was sull ncreasmg when the quota
was anstituted. a stable equiibrnium had not been
reached. The cffect of the gquota was to it further
import penctration.

The quota was not the only factor limtting importsan
this peniod. Higher world demand (especially in 1969
and 1973). increasing foreign labor costs. and dollar
devaluations all would have plaved a part if the quota
had not been in effect. In the tinal vear of the quota,
1973, these fuctors created such o high import price that
the quota was not tinding.

There have been violent cvelical swings During late
1973 and 1974, there was an extreme worldwide short-
age 1n stecel, resalting in import prices L above the
domestic price. Then, in 1975 world demand fell sharp-
ly and the import price tell below the domesue The
fall m U.S. demand was accentuated by consumer in-
ventory rundown and the resulting drop in domestic
mull shipments was vaprecedented n the postwar
period. As world markets recovered m early 1976, the
import prnice approached the domestic price, but since
then, the import price has agan fallen below the domes.:
tic.

One of the most striking facts about the steel induos-
tey’s long penod of valnerability is that import penctira
tion was so slow  Although the penetration was tunre
lenting. tmports never threatened to take over the mar-
Let.

An Overview of Methods Used to Estimate
The Effect of Free Trade

Qur estimate of the cffect of removing the tantf and

quata begms wath an analysis of competition between
mported and domestie steel. Statistical relations are
ostinnated which sepresent the behavior of parocipants
tn the stee! market, domestic steel pirchasers, domes-
tic supphers and toreren supplicrs . These relations e
used o estimate the by potheticat ctlect of removing
restnctons on steeh imponsan 1969 md feaving them
off through (973, The effects are summanized as difter-
enves due to tree trade m domestic shipments, prices.
mport shipments, and unport prices.

The estimated cttect on domestie shipments s then
used o estimate employ ment and carnimngs. and to estr-
muate the effect on the welfare of particular groups

The next section deseribes some ot the data used for
estmation. Thisas follomed by a4 more detaided descnip-
tion of the methodalogy and sesults.

The Data Used for the Study

Much of the data used in this study was tahen from
standind sources. For example. tonnage figures for im-
ports and domestic shepments were avatable trom the
Amencan Iren and Steel Institute Annual Starsical
Reporr. These series ate repnnted in the Commerce
Department’s Survey of Current Business. Some im-
portant data were notasaitable from government stats-
tcal series; as aresult, we found it useful to go to basic
SOHICCS,

For example, there s no U.S. goverament price
index formmported steel. Perhaps the closest measure s
the umt value of imposted steel. the customs value
divaded by import tonnage This is not very accurate,
however, since ashittfrom lower to lagher vidued steel
will increase the umit vadue, evenf the actual price s
unchanged T additiwon, the valuation tor i given tem
can be deternuned ina number of was s and U frequently
does notreflect the actual transaction s aloe ™ {1E. p. 1.

T construct an import price index. we used trade
press quotabons of export paces for Japan and the
Common Market. These pnces are published for par-
tcidar types of steeb in the Brinsh trade sournal. The
Metadd Buileun The individual poces were weighted
and arpregated into o sinple index of the foreign dollar
CAPOIL e,

To this expoit piwe, we added transport and tanff
costs toapprovipate the TS Linded price. The tians-
portcostinderwasconstracted from data i € hariering
Annual [S] The percentarce tantt was constructed as a
fined wewchted averape of numeroas indn cluad tanfls

Weahw necded basae data to tarm an indey ot toreign
matetnds cost Such annde s as readdy v alable tor
Japan, snce the Lipste e ponvernment pablishes aset ol
Iput aatput poce imdices tor vanious idustnies, but tor




Furope, it was necessary to create an index of steel
et costs from price indices for separate factors.
iGerman factor prices were used to represent European
costs. )}

A More Detailed Description of Methods
Used to Estimate the Effect of Free Trade
on Prices and Output

The cconomic model of the steel market used to esti-
mate the impact of free trade has four behavioral equa-
tons. The first two describe demand: the substitution
between imported and domestic steel and the substitu-
tion between steel and other products. The remaimag
two behavioral equations describe supply: price setting
behavior by producers of domestic and imported steel.
The model 1s completed with several identitics.

The following sections give a general description of
the equations and results. The equations themselves are
presented in Appendix A.

Substitution between imported and domestic steel.
The first equation describes the choice between domes-
tic and imported steel. The variable to be explained is
the ratio of imports to domestic shipments.

An important determinant is the import-domestic
price ratio. an index of landed import price divided by
an index of the domestic steel price (represented by the
BLS price index for steel mill products). Ttis estimated
that, if trade restrictions increase the reliative import
price by I percent. the dependent vanable will fidi by |
percent during the first year. This effect is statistically
significant: its ltevel is almost eight times its standard
crror.

The relative price variable measures only the <hort-
run effect of prices. To represent the lagged etfect of
prices and other variables. we include several lagged
values of the dependent vanable, which allows the et-
fect of a persisting price change to cumulate.

Table | illustrates the cumulative effect of a | percent
drop in import price.

Table 1

Cumulative Effectofa 1 Percent Fallin the Price
of imported Steel on the Ratio of Imports to
Domestic Shipments

Percent Change
in the Rativ

First year 1.0
Second year 1.5
Third ycar 1.9
Fourth year 2.}
Long-run effect 59

Another important determinant of the import-
domestic quantity ratio is the expectation of a strike.
When a strike 1s expected. consumers often turn to
imported steel because of limitatons on domestic
capacity and because deliveries during a strike can be
guaranteed only by import supplicrs. The estimated
equation indicated that a penod of hedging against a
strike, such as the onein 1968, would increase the de-
pendent variable by about 3 percent.

Substitution beoween steel and other products. In
addition to encouraging substitution into imports from
domestic steel, free trade also encourages substitution
into steel from other products. The second equation
describes the degree of substitution into steel, estimat-
tng how consumption of steel changes when the price of
steel falls.

The dependent variable in this equation is a measure
of the total amount of steel, domestic and imported. The
measure is not the sum of the two types of steel, but a
slightly more complex magnitude based on the assump-
tion that the two are imperfect substitutes with a con-
stant elasticity of substitution,

This dependent variable turns out to have only a
limited sensitivity to the price of steel as a whole. A 1
percent drop in the price of steel, relative to the price of
stect-using output, feads ta i 0.4 percent nise in steel
shipments. Fven it free trade lowers the price of steel.,
steel consumption will not increase much.

Other determinants of steel demand ure output in
steel-using industrics and lagged steel shipments. Qut-
put has a powertul ettect, indicating that steelis a highl,
cychcal industry. Lagged steel shipments have a nega-
tive effect. This probably indicates inventory adjust-
ments. A high value of last year’s shipments, holding
constant this year's desired consumption, means that
inventortes will need to be reduced this year, reducing
this year's shipments,

Inventory adjustment seems to have been partially
responsible for the precipitous drop in steel shipments
in carly 1975, Inventories built by purchasers trying to
protect themselves aganst the shortage i late 1973 and
1974 and the expected 1974 coal stnke were hgudated
in early 1975 as demand dropped.

The remaming determinant of steel demand 1s a sim-
ple time trend withanegative effect of about | R percent
a year. The trend may represeat the discovery of new
applications for competing matenals such as plastics.
cement, and aluminum.

The supply price of domeste steel The vanable to be
explained s the BES Wholesale Price Index tor steel
mill products. Imports could affect the domestie pnce
by creating slack 1 the demand for domestic steel.
However, we did not 1ind that capacity utihzation was
an important determinant of price. which suggests that




domestic price will not fall shurply to limitimport pene-
tration. This result does not seem to stem from inaccu-
racies in the price measure. The one major study di-
rected toward measuring the extent of discounting
found it unimportant for steel [ 13. pp. 72- 74. Vari-
ables that did seem 10 affect price were input costs and
the price in the previous vear.

The supply price of foreien exports. This equation
explains an index of the foreign export price. The major
issue is whether this export price is affected by U.S.
import demand. If so, then trade restrictions will tend to
lower the forcign export price.

U.S. demand can affect the export price cither as part
of world demand or through some independent
mechanism. The empirical analysis suggests that our
demand is important only as part of world demand. not
independently. Entering our demand as a determinart
of foreign export price did not yield successful results.
Since our import demand is only a small part of world
demand, the export price does not depend importantly
on U.S. import demand. Hence. forcigners are unlikely
to bear a large fraction of any burden imposed by trade
restrictions.

Though our import demand does not influence the
foreign export price, world demand does. We estimated
that a 10 percent increase in world capacity utilization
raised foreign export prices by almost 20 percent.
Foreign materials prices und technical change also in-
fluenced the foreign export price.

The effect of the quota was measured within the
import price equation. The presence of the quota was
measured by dummy viriables for the quota years 1969
to 1972. A quota variable was not included for 1973,
since the quota was nonbinding in that year.

The coeflicients on the quota variables are estimates
of the tanfl equivalent of the quota. i.¢.. the tariff that
would restrict imports the same amount. This tanff
equivalent ranges from 19 to 28 percent depending on
the year: the same order of magmtude as those reported
by Floyd(7. p. 133]. His estimate 1s based on compari-
sons of prices of Japancse steel in Canada and the
United States.

In interpreting the estimated tariff equivalent, we
note that the dependent variable is a posted world ex-
port price, not necessarily specific to U.S. purchasers.
Foreign producers with rights to scll under the U.S.
quota receive a monopoly rent. creating a difference
between the world export price and the prce to the
United States. The question is. Which pnce 1s mea-
sured by posted prices during the quota penod?

We answered this question empincally. We entered
the quota vanables in both the export price relation (as
discussed in this section) and a the impart-domestic
substitution relation. If the quota rent 1s included tn

posted prices, the quota variables should be significant
in the export price equation. If the quota rent is not
included. the quota variables should be significant in-
stead in the wmport demand equation. That is, actual
import prices to the United States will be underesti-
mated by posted prices during the quota period and the
quota variables will pick up this underestimation. Thus,
they will be sigmificant determinants of the ratio of
imports to domestic tonnage in the import demand
curve.

The results indicated that the rent attributable to the
U.S. quota was included in the posted price during the

Table 2

The Estimated Effect of Import Restrictions
1969-73

8] Q) 3) 4)
Effect of

Trade

Predicted Restrictions
Predicted without as a

with Trade Trade Percent of

Year Acwal Restnctions  Restnctions  Column 2V

Imports of Steel Mill Products
(in thousands of aet tons)

1969 14,034 13.600 16,900 =25
1970 13,364 12.000 16.100 -34
1971 18304 16.800 26.000 ~54
1972 17,681 17.300 27,500 ~58
1973 15182 14,600 21.800 -48

Domestic Shipments of Steel Mill Products
tin thousands of net tons)

1969 93 R77 98.600 97.100 1.5
1970 90,798 90.770 87.900 3t
1971 B87.038 87.800 81.800 6.8
1972 91.805 95.400 87.700 8.1
1973 111,430 111,000 103.163 6.8
Import Price
(index base 1967)
69 127 1.33 1.04 2t
1970 1.36 1.58 1.10 20
1971 118 1S 0.86 26
1972 1.29 1.27 1.03 19
1973 2.09 1.98 1.87 s
Import Share
1969 0.14 013 0.16 ~23
1970 0.14 0.13 0.17 -1
1971 0.18 0.17 0.25 -50
1972 o7 0.16 0.25 ~S$
1973 0.12 0.12 0.18 -49
Capacity Utilization
1969 091 097 0.96 1.5
1970  ORe 086 0.8} 3
(K241 0.7 0.79 0.74 68
1972 .87 0.90 0.8) 8.1
1973 098 097 0.90 68




quota period and other purchasers received discounts
from this. This result is consistent with the fact that
quoted prices usually refer to the maximum price where
ditferent purchasers pay different prices. Note that itis
Ao consistent with the foreign exporters receiving the
quota rent.

Identities. The behavioral relations discussed above
are supplemented with several ideatities. One shows
the exchange rate conversion between the export price
in foreign currency and the export price in dollars.
Anuther adds transport costs and the tariff to the
torcign dollar export price to form the landed import
pnice, the price used to estimate substitution between
imported and domestic steel.

The Impact of Free Trade

The model outlined above was used to estimate how
free trade would affect the U.S. steel market between
1969 and 1973. As shown in Table 2, we estimate that
imports would have been much higher had trade bar-
riers not existed. Import tonnage would have grown to
an estimated peak of 27.5 million 1ons in 1972 compared
with the 17.3 million tons actually imported.

The effect of trade restrictions was to limit the import
share to about the prequota level (see Figure 1). The
restrictive effects of the tanff and quota increased over
time. they are estimated to have reduced imports by 25
percent in the first year and by almost 60 percent in
1972, the year of the peak etlect.

Trade restrictions had a major impact on import price,
as much as 25 percent in some years; yet imports are a
small fraction of U.S. consumption, so a substantial
restriction of imports still does not translate into a large
percentage increase in domestic shipments. In fact, we
estimate that the largest increase in domestic shipments
due to the tanff and quota was 8 percent. Had there
been no trade restrictions, the main effect of import
penetration would have been to accentuate the cyclical
downturn in domestic steel shipments in 1970-72: 1970
would have remained a mediocre year: 1971 would have
become a very weak year; and 1972 would have been a
mediocre rather than a good year.

The effect on employment. Still to be determined is
how the output changes described ubuve would affect
employment, and the welfare of specific groups. To
convert output changes to employment changes, we
used the work of Arnold Katz of the University of
Pittsburgh. Katz's research describes the way in which

25 (-
" 1
HR
(3R
20 !\ Prodicted import share
I v with free trade
)
as
Import
share
.10 |- Predicted import share
with trade restrictions
.05 Actual import share
0 1 1 | 1
1952 55 60 €5 0 13
Year
Figure 1
The Share of Imports in Apparent Consumption — Actual,
Predicted with Free Trade, and Predicted with Trade
Restrictions




labor requirements depend on the age of the capital
stock [11]. Older plants tend to be more labor intensive
than the industry’s average plant, and hence have
higher variable costs. These are the plants most hkely
affected by the trade, heace employment osses are
more than proportionsd to output changes. Indeed.
Katz has estimated that the older. murainal plants are
about twice as labor intensive as the industey average.
so that a permanent | pereentdropinoutput leads toa 2
percent drop in permanent employment,

The permanent employment etfect of output changes
is defayed by fabor hoarding. which cxpluns why
employment varies less than output over the cycle. A
business will generally not know whether an observed
drop 1in demand s permanent. It is judged to be
temporary, Ly ing off workers may be costly; some will
find other work. Increasing output back o “"normal™”
requires hiring new workers with sttendant search costs
and training costs. Because of these costs. nianagement
tends to delay some layoffs until it becomes sure that
the fall in demand is permanent. Katz estimates that, in
the steel industry, only 50 percent of any long-term
employment drop is made in the tirst year of dechining
demand. The remaining half is delayed until the second
year.

We applied Katz's model to translate output chunges
to employment changes. First, actual employment was
assumed to be desired employment in the presence of
trade restrictions. {Note, this impheitly ignores labor
hoarding in the actual employment figures). Lxpen-
ments with relaxing this assumption tended to lower the
costs of free trade (leaving the gains unchanged). To
derive desired free trade employment, we adjusted ac-
tual employment by the estimated percentage effect of
free trade on employment, twice the percentage output
effect.

Table 3

Employment Estimates With and Without
Free Trade

3}] Q) 3
Effect of
Predicted Preducted Trade
Employment Employment  Restrictions
with Trade with Free  as a Percent
Year Restrictions Trade of Column ()

Employment in SIC 331
(Adjusted for manhours)
thousands of workers

1969 6398 641.6 s
1970 628.4 5894 62
1971 578.1 544 ¢ 58
1972 5R4.4 494 6 154
1973 628.4 SI8.8 17.4

The desired employment under free trade was then
adjusted to allow labor hoarding. Using Kate's result,
we assumed that in the first year the firm retains one-
haif of the workers it intends finally to lay off. If. in the
neat year, demand does not return to *“normal.” work-
ers hoarded from the previous year are laid off. and
one-half of the new employment adjustment is made.
We used the employment figures, after labor hoarding.
to estimate layofTs with and without free trade. In doing
this. we subtracted an assumed 1.5 percent natural
attrition.

As can be seen from Table 3, the effect on employ-
ment cumulates because of gradual adjustment in
domestic output and because of labor hoarding. The
effect on fuyolfs (Table ) was much smaller. Only in
two of the five vears in which the quota existed would
free trade have increased estimated Jayoffs. In 1970 an
additional 3.5 percent of the industry’s labor force
would hitve been laid off. In 1971 the estimated differ-
ence is 8.4 percent of the labor force.

The effect on welfare of specific groups. Gains and
losses to specific groups include:

® pain to steel purchasers

® loss to steel manufacturers
® Joss 1o stee} workers

® loss of tanfY revenue.

The gain to consumers is estimated using a standard
technique, consumer’s surptus (see Appendix B).

Table 4
Layoff Estimates With and Without Free
Trade

Predicied Predicted Effect of
Layoffs Layoffs Free Trade
with Trade with Free as a Percent
Year Restnctions Trade of Employment

(Layoffs in thousands of workers)

1969 0 0 0
1970 21.8 44.6 3s
19714 409 Y6.1 ~0.01*
1972 0 416 8.4
1973 0 0 0

*Though estimated lavoffs are generafly higher under free
trade. there 18 one eaception Free trade fayoffs in 1971 are
slightly helow layolfs with trade testnctions This results from
the fact that labor haardimg s Liken into account in the free
trade casc. but not in the actaal employment figures used to
represent the situation with 1 wle restiictions Labor hoarding
under free trade sprewds the desired employment drop over
twp years. mahing the 1971 free trade Lisoffs smalter than with
na ade restricnons The delayed Layoffs under free trade
show up in 1972




The loss to steel manufacturers is of two types. First
there is the cost of kabor hoarded. We assume that this
Lsbor is notused, so that the loss to industry is the satary
of the hoarded labor, which undoubtedly overstates the
cost o industry since the extra lubor probably has some
productivity.

Fhere is also a further loss of profits. This is the area
above a4 competitive supply curve, or marginal cost
vnve, ustially termed producer’s surplus. We did not
abserve an upward sloping supply curve tor steel inour
empirical work; instead we found that the price s unre-
wponsive to market conditions. However. Katz's work
on costs for equipment of different ages suggests a
<hape tor the marginat cost curve, which can be used to
estimate profit losses.

Losses to labor were estimated by comparing the
long-term earnings of displaced steel workers with the
carnings of similar workers who remain. Jacobson [ 9]
estimates that the lifetime carnings losses per steel
worker laid oft are $6.300 in 1960 dollars. To get total
costs, we adjusted this figure to 1969 dollars using the
wholesale price index (as used throughout the paper)
and multiptied it by the number of layoffs induced by
free trade. Losses of turifl revenue are estimated as
import values (at the foreign port) multiplicd by the
percentage tariff. The estimated gains and losses to
specific groups are shown in Table §.

The discounted sums shown in Table § are present
values in 1969 dollars. Gains and losses for indwidual
years are first deflated to 1969 dollars ustng the
wholesale price index. then discounted back.to 1969,
using a real interest rate of § percent.

As can be seen from the tabie, gains to steel consum-
ers are sizeable. about $2.8 billion. Much of this is a
transfer from other groups. The lurgest losses are not to
labor, but to sharcholders in the steel industry. They
lose about $1.1 billion in profits. which includes about
$0.85 bitlion due to labor hoarding. Losses to taxpayers
in tanift revenue are another $0.7 billion, and losses to
labor are a somewhat more modest $0.4 billion.

Adding the gains and losses yiclds a net gan of about
$0.62 hillion. If redistribution is thought to have some
cost, this nct gain is not costless, The net gain necessi-
tates a transfer of about $2.2 billion. or over three times
the neteffect. Partof this transferis from taxpayers, not
a concentrated group. The transfer from lubor and in-
dustry is about $1.5 billion, more than twice the net
effect.

Though the adjustment for free trade requires Josses
that are Jarge in relation to the net gains. the losses are
not sudden, nor are they large in relation to industry
revenue or payroll.

In the worst yeur for Luyoffs, the expected lifetime
earnings loss was dess than § percent of payroll. The

Table 5

Gains and Losses Due to Free Trade

Year

1969
1970
1971
1972
1973

Discounted sum

1969
1970
1971
1972
1973

Discounted Sum

1969
197¢
1971
1972
1973

Discounted Sum

1969
1970
1971
1972
1973

Discounted Sum

1969
1970
1971
1972
1973

Discounted Sum

Gains to Steel
Purchasers
{millions)

$539
610
1048
903
267

2839

Losses to Workers
(nillions)

$ 0
170
-36
329
0

379

Losses to Industry
from [.abor Hoarding
(millions)

$43
300
578
3

0

864

Losses to Industry
Producer's Surplus
{millions)

$ 1
38
141
9s
30

249

Losses of Tariff
Revenue
(millions)

$t4)
151
195
205
189,

726
Total Gains Minus
Total [.osses
{milhons)

$6214




largest single year loss to industry was modest in rela-
tion to re. enue, abhout 3 percent: however, 1 would
have exhausted net income that year.

Some of the losses described above do not usuaity
appear in calculations of the net gauns from trade. The
loss to industry in the torm of payments for hoarded
fabor is usuaily notincluded. oa the assumpuon that the
industry moves immediately to its new equilibrium
level of employment. One argument for this is that labor
hoarding is a purely cycheal phenomenon. On the other
hand, it seems unhkely that the cettects of permanent
output changes can be distinguished eastty from cychi-
cal changes. Hence. the uncertainty and reaction to it
might be similar.

Also omitted from the usual gains and losses calcuta-
tion is the loss of industry profits and labor carnings.
The rationale is that a competitive supply curve repre-
sents the opportunity costs for both labor and capital.
Hence, any losses they would suffer are completely
included in the stee] price drop they are willing to ac-
cept. But, it turns out, this loss is exactly oftset by a gain
to consumers of the domestic product. The gains to
consumers of the domestic product and the losses to
capital and fabor cancel. feaving a net gain only to
consumers of the imported product.

We do not assume this cancellation for the steel in-
dustry because neither the steel price nor wage seems
sensitive to short-run demand conditions. Yet, the exis-
tence of marginal plants alongside much more modern
ones suggests that the indusiry has an upward sloping
marginal cost curve. as discussed eartier.

We limited our study to specific years and to gains
and losses to specific groups. A word should be said.
however, about the welfare effects that lic outside this
focus. First, if import pepetration causes an adjustment
in the exchange rate, or a downward adjustment in the
gencral domestic price level, our exports will become
more competitive. If the United States has monopoly
power in export markets, import trade restrictions will
help us exploit this and shift the terms of trade in our
favor. Removing import restrictions prevents us from
exercising our monopoly power as effectivety. We have
not taken account of this

On the other hand. the gains to import consumers will
extend indefimiely into the future. The adjustment
costs to industry and labor, all the costs but the lost
tariff revenue, will die outas adjustment becomes com-
plete. Hence. limiting the study to the first few years of
free trade could lead to massive underestimates of the
net gains.

Appendix A

Equations Used to Describe the Steel Market
The resufts in the text are based on an econumetric
modet. The mode! has four behaviorat equations (dis-
cussed below) and a number of identities.

Background on the demand curves. There are two
demand equations, one representing the substitution
between imported and domestic steel. the other repre-
senting the demand for steel as a whole. These equa-
tions are denved from a CES production function for
steel-using commaoditics ». The production function is
assumed to be of the following nested type, as described
in [4].

v =Alb s+ byxof Ve

s = {(.lq—a - —a}-»lﬁy

The first production function is homogeneous and
depends on an index of steel input s, constructed as a
CES function of m (import tonnage) and ¢ tdomestic
shipments to domestic purchasers). The cocfficient «
measures substitutability between steel and other in-
puts. the elasticity of substitution being 8 = (1 + a) ™',
Similarly, the coeflicient 3 represents substitutabil-
ity between imported and domestic steel.

Profit maximization by firms, taking as given the
price of output. results in the following fuctor demand
equations:

e (“’ p")o or

(]
in (_'2)= aln (2) + aln(ﬂ‘i).
q ¢y Pm
5
s = k(%) ror
’ @

In(s) = Ink + &In (,’_’f_)ﬂn(v),
Ps

where

Pm = pnce of imported steel
Pq = pnce of domesne steel
py = pnce of output




L =constant

o =0+ p

8§ =(l+a)?

ps  =composite price for steel, which can be des
fincd by the elaion dlnp, - v,ud v p, +
(1-vp) d Inp,,. where v, s the import value
share

¥ =output of steel-using commodities,

For estimation, both (D and () are assumed to hold in
long-ninequihibrium  Actuad estimation employs fugged
values of left-and-nght-hand vanables to allow tor
gradual adistment. These shot-run forms approach
(1) and (2) as adjsstipent becomes complete.

Before proceeding to estimutes of dividual eqe
tions, 1L IS necessary 1o discuss 4 general cconometin
issue. The model includes aimost as many predeter-
mined variables as observations. Hence, two-stage
least-squares 15 virtually the same as ordinary least-
squares. Obvious alternatives are to use i subset of the
predetermined variables or a set of principal compo-
nents. However, the first seems arbitiary and involves
throwing away information. The latier s subject to the
scale problem. Morcover. the endogenous right-hand
variables turn out to be not very endogenous. Hence,
the low variance of least-squares may well outweigh its
asymptotic bias. For these reasons, ordinary least-
squares is used for estimabion. To correct for first-
crder serial correlation, gencralized least-squares 1s
employed.

The substitution equation. The substitufton equation
(equation () is estimated using a Jorgeason rational lag
(hence the fagped values of m ¢) and an added vanable
H 10 measure hedging betore a possible stithe. Betore
each major negonation, steel users budd inventones,
domestic shipments become Targe. domestic capacity
often proves imadequite. and vsers often furn o 1im-
ports. After the agreement s reached, domestic ship-
ments fall off suddenly . A measure of the hedge's inten-
sity is the ratio of maximum monthly shipments duning
the year to average monthly shipments. Our vanabie /1
is this ratio multiphicd by the estimated leagth of the
hedge. The length measure is provided i the 1968 Steel
Import study [ 15, pp. 149 - S6) with our own extenstons
for more recent years.

Equation (3): Substitution Equation — Annual Data
195673 (t values in parentheses)

e

1] 1%
|Il( - ) = 0399 099 |0 o X4
(-3.00) ( 793 "y

+0.454 In ('1?) +0.265 In (ﬂ‘)
074y N gy M

+0.113 In ('{'—') +0.037 1.
(.se)y M e

R (on transformed data) = 0.98

N=18
df =12
DW=179
p = 0542,
where
m = tonnage imports of steel mill products
¢  =domestic tonnage shipments of steel mill

products to domestic users

P = index (base 1967) of the dollar price of im-
ports including tariff and transport. His con-
structed from export quotations for the com-
mon market and Japan. These export quota-
tions were used to form a fixed weight
measure of the dollar export price. To this
we added a measure of tarift and transport
costs. The tormer was based on a fixed
weight average of U.S. steel taniffs. The lat-
ter was based on an index of tramp steamer
rates published in [S). The dollar import
price, thus formed, was then cxpressed as
an mdex, base 1967. In estimation, the index
1s multiplied by 0.84, since in 1967 the median
impuort price was about 16 pereent below
the domestic [15, pp. 409 - 10)

P, =domestic price as measured by the BLS
wholesale price index for steel mill products
H = measure of temporary hedge demand.

This regression suggests that imported and domestic
steel are tanly substitutable. evenin the short run. The
clastiaty of substitution after one year is about unity.
The long-tun clashicaty of subshiution is much higher,
about 6, since only 17 percent of the adjustment takes
plave i the fust year.

The demand for stcel as a whole, The demand for
steel as a whole expresses the steel input index s as a
function of the steel price index py, the pnice of output
Py and output in steel-using commaodities v, The vari-
ables s and p, arc denved using the assumed CES
production function for steel-using commodities.

The composite pnce inde s s formed from the relation

dnpg=vdinp, t-v,ydlnp,.
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where vy is the import value share. The resulting mea-
sure of pg is expressed as an index, base 1967, The
variable s s formed by the relation

s ={r.q" + L;m”} 1.

Estimates of ¢,. ¢, and g are taken from the steady-
state form of equation ().

The aggregation formulas for p, and v are both hased
on long-run equilibrium conditions. Heace, they are
Justified only asymptotically. as the system approaches
long-run equilibrinm.

The estimates are pased on a loager series than used
earlicr to provide needed vanation in the price ratio.
Because of the mmntined hypothesis of constant re-
turns to scale. the coetficients on output in steel-using
indus.ies and the cogtficient on lagged steel shipments
were constrained to sum to unity.

Equation 4: The Demand for Steel as a

Whole—Annual Data 194873 (t values in
parentheses)

I’
In () = 1444 - 0446 In(,—:)+ 1.294 o (v)
(1444) (-3.63) N7 (14 50)

-0.294 In (s ;) ~ 0.018s.
(-6.00)

R? (on transtormed data) = 0.955

N =26
df.=22
D-w=19?2
p = 0.045,
where
s =composite steel index

ps =composite price of steel

Py = price of steel using output. measured here by
the overall BL.S wholesale price index

v =index of output in steel-using commodities.
This is constructed as a weighted average of
Federal Reserve Board indices of production
in the auto. business equipment, and inter-
mediate construction materials industries.
Weights are based on relative steel ship-
ments to these sources

= time trend.

The supply price of domestic steel. The estimated
domestic supply curve is presented below as equation
(5). A capacity utilization term was tried, but had little
eflect on the predictive power of the equation. To rep-
resent a maintatned hypothesis of complete pass-
through of costan the long run. the coeflicients on the
lagged prive and on the cost vinable were constraned
to sum to vnity. Unconstrained results were similar.

Equation 5: The Supply Price of Domestic Steel —
OLS — Annual Data 1948-73 (t values in
parentheses)

In (/)q) = 0.0053 + 0.374 In(w) + 0.626 In V’q )ar-
{0.738) (13.0)

R} (on uansformed data) = 0.99
N =26

dtf. =24

DW= 1.061

p = 0.440.

The supply price of imports. The supply pnce of
imports, like the domestic supply price, was originally
expressed as a function of market conditions and costs.
In addition, a measure of technical change, the percen-
tage of foreign production using the advanced basic
oxygen process, turned out to be important. To repre-
sent the effect of the quota, separate dummy variables
were entered for the yeurs 1969-72. A 1973 dummy was
insignificant, indicating that the import quota was not
binding in the tight 1973 market.

The cost measure emploved was a weighted average
of prices for individual steel-making materials in Ger-
many and Japan. A steel wage index did not add sig-
nificantly to the explanatory power of the equation,
suggesting that foreign steel is pniced according to mar-
ginal cost and that there is a disinclination to vary
employment.

Market conditions were represented in two alterna-
tive ways, by the level of imports to the United States,
and by world capacity utilization. The former was
dropped because of low explanatory power. This means
that the Umited Stiates doces not scem to possess impor-
tant monopsony power in the market for imported steel.

The regression results are presented in equation (6).
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Equation 6: The Supply Price of Exported Foreign
Steel — Annual Data 195673 (t values in
parentheses)

|-.(,r,~) = 0.135 + 1.84 In(ww) + 110 In(wf)
(0.409) (3.63) (2.19)

- 1.09 bf + 0.089 ¢t + 0213 d5

(1.48) (.22 (3.05)
+0.205 dqp + 0276 dy, + 0194 ,,.
(2.67) (2.46) (1.52)
R? (on transformed data) = 0.908
N=18
df.=9
DW= 1606
p = 0.804,
where
pr =index of the foreign export price
in foreign currency units deflated by
the foieign wholesale price index
uw = world capacity utilization
wf = index of deflated Jupanese and German
matcrials prices
bf =fraction of Europcan and Japanese
steel made using the basic oxygen
process
t = time trend
dyy-d,;  =dummy variables indicating separate

years in the period 1969 to 1972.

The positive coefficients on the dummies indicate
that the quota had a sharp eftect on supply price inthese
years. Its tariff equivalent seems to be about 20 perceat.
This helps explain the recent propensity to use quotas,
since a tariff of this size would certainly be difficult to
obtain.

Appendix B

Techniques Used to Estimate Gains and Losses to
Particular Groups

This appendix discusses the conversion of output, price
and employment changes into measures of gains and
losses. The traditional methad of calculating the net
gain or loss makes use of consumer surplus, which has
always been the source of controversy among econo-
mists. The original definition of consumer surplus was

the arca under the demand curve. This particular mea-
sure s often replaced by une based onan icome com-
pensated demand curve. The ongmal uncompensated
measure is used i this study Tor several reasons.
First, the income compensated measure requires in-
formation not avalable from our model, namely the
dJemand for cach final product usimg steel. Scecond, pan
of the gain from i« fullin steel prices s to producers of
steel-using poods. s notelear what ty pe of compensa-
tion, if any. is appropriate for these rents. Third, the
compensated and uncompensated measures are likely
1o be close to one another when the level of expenditure
on the good is small or when price changes are small.
Imported steel, where i significant price change is pre-
dicted, is less than one-fifth of 1 percent of GNP,

The Traditional Analysis of Gains and Losses Due
to Free Trade

The traditional analysis of consumer gains and losses
is from Corden [6] The analysis assumes that imported
and domestic goods are perfect substitutes (an assump-
tion that seems roughly consistent with our results for
the tong run but not for the short run).

The Corden method treats the demand for imports as
the excess demand for the commodity. The supply
curve for the domestic product is used to measure the
marginal cost of domestic production. For a good de-
scription, see [12].

The Moditied Versian of the Corden Analysis

For use in describing the steel market, we modified the
Corden analy <is to take 1nto account the following fea-
tures of the steet market:

® imported and domestic steel seem to be imperfect substi-
tutes. especrdly i the short run.

The price of domestic steel does notseem to fall when de-
mand v slack. Thes tikes place despite an upward-siop-
ing margimal cost curve based on different vintages of
capttal. Hence, the supply and marginal costcurves seem
to differ.

Becanse of uncertainty about the permanence of any de-
mand change, steel producing fiems do rot adjust thew
work force completely to a drop in demand. There s a
cost to them of hoarding the labor when adjusting to tree
trade.

The modified analysis treats imports and domestic
production as imperfect substitutes. Henge, two dia-
grams are needed, one for imports and one for domestic
production,

Figure B-1 represents the import market. When a
taritt of 7 and a tonnage guota of m s m effect, tanft
revenues are equal toarca X and the quota rentrecened
by foreen producers s Y. When import restnictions are

_12_




4
Import
price
P2
X1
4p
T{ X xu
P

I ! °
i |

) I

1 1

1 | Dm
| |

) 1

m, m, Imports
——
Am
Figure B-1
The Gains to Trade in the Import Market

removed, imports rise from m to m,,. and import price
falls from p, to p,. The gain to import usersis arca X +
X1 + XII1. Of this, there 1y u loss of area X in taniff
revenue.

The domestic steel market is described in Figure B-2.
The demand for domestic steel is represented by 0
when trade restrictions are i etfect. Domestic price is
pa, which we assume s just equal to full capacity long-
run marginal cost LRMC . (Fhis assumption s cquiva-
lent to definmng capacity as including all vintaees of
equipment that would be profitable to use at this price.)
For expositional convenience. we also assume that, tn
the presence of trade restrictions, domestic production
is at full capacity. This assamption is refiaed in actual
calculations.

Short-run marginal costis represented as SR The
difference between this and long-run marginal cost s
the cost of temporarily hoarding labor while assessing
the permanence of a drop in demand.

We now turn to the welfure effects of free trade on the
domestic steel market. When trade restnictions are re-
moved and the import pnce falls, the demand for
domestic steel shifts inward. Becanse of the Tack of
historical responsiveness of the domestic price to mar-
ket conditions, we assume that import penctration does

not lower the domestic steel price. Domestic output
falls from g, to ¢,.

Since the domestic steel price does not fall, consum-
ers of domestic steel do not receive a gain. On the other
hand. there is some toss to producers. The foss of long-
run profits is shown by the arca above the long-run
marginal cost curve, areas X and X1V, In addition,
there s a further short-run loss in profits due to the cost
of hoarded labor, This is represented by arca AV +
xvi.

There is also another cost, not shown. Thisis the loss
of carnings to displaced workers. [t should be em-
phasized that these adjustment costs, losses of profits
and carmings, are a net loss only because the domestic
price does not fall. If the price always cqualed the
marginal opportunity cost of labor and capital tas at
wonld under competitive  assumptions).  then  the
domestic pnce would fall when demiand was slack. Any
lJosses to capital and Libor would be oftset by & corres-
ponding gain to consumers of domestic steel.

Algebraic Formulae for Estimating Gains and
Losses

The arcas that represent gains and losses from fice
trade need to be expressed in algebraic form to allow
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The Effect of Free Trade on the Domestic Market

numerical estimates of gains and losses to particular
groups.

Gains to consumers, shown as areas X + X! + X{l in
Figure B-1, are approximately equal to the following:

Am
Ap [m, + 3 J

consumer gain =

%
= %Ap [l ' i‘gﬂ] RAM.
where
Ap = absolute value of the change in the landed
import price duc to free trade
Am  =change in the import quantity

%Ap = change in the landed price of imports as a
percentage of the price with trade restric-
tions

%m = increase inimport quantity as a percentage
of the import quantity with trade restric-
tions

RM  =import revenue including tariff and trans-

port. This s estimated from published
import revenue in the foreign port adjusted
by our estimates of tanff and transport.

The loss of tariff revenue that would accompany free
trade is estimated as the product of the value of imports
in the foreign port multiplied by the percentage equiva-
lent of the tariff,

The loss of industry profits is based on the long-run
marginal cost. This is shown as areas X/l + XIV in
Figure B-2. This arca is approximately equal to

profit loss = ———AI'RA;C[A‘” ,

where A LRMC is the drop in marginal cost from lower
output duc to free trade and A g is the drop in domestic
shipments.

In practice, a modified version of this formula was
used to reflect the fact that the industry would not have
been operating at full capacity, even when trade restric-
tions are in effect. Hence, part of the profit loss, mea-
sured from full capacity, would occur in any case. The
new arcarepresenting profit doss is shown as the shaded
area in Figure B-3.

ln Fgure B-3, ¢, is full capacity shipments, g, is
shipments with trade restrictions, and ¢, shipments
with frec trade. The shaded area can be cvaluated as

-14-




Price

__— LRMC

Figure B-3

92

Losses of Profits for Domestic Firms

q, Quantity

loss to praducers = ALRMC - Aq,

where ALRMC is marginal cost evaluated at full capa-
city minus marginal cost evaluated at the average of
output with and without free trade and Aq is the abso-
lute value of the change in shipments due to frce trade.

In percentage change form. the loss to producers is
evaluated as

loss to producers = %ALRMC %Aq - LRMC, - q,
= %ALRMC %Aq - R,
where

%ALRMC = ALRMC as a percentage of full capa-
city marginal cost
%Aq = (absolute value of the) reduction in
damestic shipments expressed as a
percentage of shipments with trade
restrictions
= domestic shipments in the presence
of trade restrictions
= long-run marginal cost evaluated at
full capacity
R = value of domestic shipments in the
presence of trade restrictions.

qs

LRMC,

We have used the assumption that full capacity long-
run marginal cost is equal to the prevailing price. This
allows us to substitute price for marginal cost and then
substitute revenue for price imes shipments.

Deviations in shipments from capacity are calculated
by converting rated capacity. measured in tons of pro-
duction, to tons of shipments. Since production seldom
goes above 97 percent of rated capacity. even when
demand is heavy, we took 97 percent of rated capacity
as actual capacity.

The calculation of the change in marginal cost was
based on Katz's rescarch on vintage capital j11]. He
found that the clasticity of labor requirements with
respect to output was approximately 2. We assumed
that other inputs (which we term materials) for marginal
plants varied proportionally with output and that both
labor and matenials had fixed prices. The elasticity of
industry cost with respect to output is a weighted aver-
age of the clasticity for individual inputs with weights
equal to (industry average) factor shares. Using a labor
share of 0.38, an elasticity of Libor costs of 2, and an
elasticity of other costs of 1, the clasticity of total costs
with respect to output 1s .38, (The labor share for the
year 1971 is taken from (3, p. 13)). If this elasticity is
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taken as roughly constant when output contracts, the
clasticity of marginal cost with respect to output is 0.38.
Hence, the percentage change in marginal cost is

%ALRMC = S%Aq - 0.38,

where %Kq is shipments at full capacity minus the aver-
age of shipments with and without trade restrictions.
The difference is expressed as a percentage of ship-
ments at full capacity.

The preceding discussion describes a loss of rent to
the industry based on the long-run vintage marginal cost
curve. Inaddition, there is aloss due to lubor hoarding.

We estimate the quantity of labor hoarded in several
steps. The first is to denve desired employment. We
take observed annual employment in 1969-73 as a
measure of desired employment in the presence of trade
restrictions. To derive desired employment without
trade restrictions, we adjust these employment figures
by the percentage effect of free trade on cmployment.
We use Katz's estimate that the percentage effect on
desired employment is twice the output change.

Once the free trade employment figures arc derived,
they are used to estimate free trade labor hoarding. We
assume that, if employment drops between year 0 and
year [, one-half the desired employment reduction is
made, the rest being hoarded. If demand drops farther
in year 2, the year 1 hoardees are laid off and one-half of
the remaining employment declinc is made, the remain-
der being hoarded. (If desired employment had risen
sufficiently in year 2, none of the year 1 hoardees would
have been laid off.) ’

These assumptions are used to estimate hoarding in
the free trade situation. The cost of hoarding to the
industry is the number of workers hoarded multiplied
by employment costs per worker, the latter from [ 3.

The remaining loss from free trade is the earnings loss
to workers. The calculation of earnings losses hegins
with the estimation of layoffs, with and without free
trade. layoffs are the change in employment (after
accounting for labor hoarding) minus the amount that
can be handled by attrition. We assume that attrition is
equal to 1.5 percent of the previous year's lubor force.

From layoffs with and without free trade, we estimate
the change in layoffs due to free trade. This change is
multiplied by Jacobson’'s estimate of loss in lifetime

earnings per laid-off worker to obtain total earnings
losses.

In this appendix we have described the calculation of
gains and losses to specific groups. The losses are calcu-
lated for cach group and for each year between 1969 and
1973. These annual figures are then converted to pre-
sent values as descnibed in the text.
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Comment

Edmund Ayoub

1 find much to agree and to disagree with in My,
Jondrow's study. His ime-frame (1969 -7 1) allows him
alittle complacency about steel import penetration and
our ability to adjust 1o its gradualness .’ The facts
show a decline i tmport penctration from 1969 10 19723
However, the peak penctration tate in 1971 was neatly
quadruple what it was in 1960, Under some -
cumstances one might coasider import penetration
growth from 4.7 percent 1o 17.9 percent i eleven years
as reasonibiv casily adjusted to. But the adverse job
impact of steel import penctiation compounded the
problem of the secular dechne 0 employmient caused
by such factors as technological developments and the
U.S. industry's sigmificantly dechining share of the
world market. All told, the job impact takes on a mag-
nitude that justifies our concern about the steel import
problem.

Though neither appears 1o be on the horizon, two
developments could mitigate our concern: the achiese-
ment and maintenance of a full employment cconomy,
and a strengthening of “fair™ trade in world steel

The author of this paper secks to determine what the
effect of free trade would have been duning the 1969 - 73
period, had we not had the restrainis of tanffs and the
Voluntary Restramt Agreement (VRAL Brieth, | be-
licve that the peniod of the iny estigation 1s too narrow to
allow sufficient perspective on the problem of steel
imports. This results 1n a distortion of the impact of free
tradc on the U.S. stecl industry.

The structure of worfd steel trade has changedan the
post-World War I period. In most countries. steel was
an industry that produced manly for domestic con-
sumption. The postwar rebuilding of new, ctficient in-
dustries abroad soon resulted 1n the surfeit of domestic
supply in other countrics. part of w hich was exported to
the U.S. market. The U.S share of the world market
continued to decline long after the rehabilitation penod
abroad, when dechine wis expected and inevitable . Re-
strictive practices of U S, trading partners that were
established during this rebullding penod have hung on,
and now constifute an unfur advantage in trade 1o the
U.S. industry. In other words. the United States nught
well have a natural comparative advantage in producimg

steel, but foreign subsidies and trade restrictions have
preveated it from being exploted in world trade. In
such a situation 1t s notat all clear that free trade™ in
stechis nthe LS national interest. let alone that of the
industry.

Jondrow identifies his time-frame (1969 -73) as the
period between import penctrition (the (960<) and the
peaod of Ureduced threat fromimports™ (after 1973).
Perhaps he is night for the tormer pertod. but it is not
clear that he is right for the latter penod. For one thing,
the decline of import penctration since 1973 resulted
targely from an “insttetional” factor in collective
hargiming —the Fxperimental Nepotiating Agreement
(ENA)Y. The ENA prevented an mdustry-wide strnike
Over ceonomic issies, thus conununicating to steel-
consupnng industnes that stockpiling was unneces-
sary. FNA effectively altered the buying behavior
of consuming industries, Without ENA, we would
surely have had another surge of imports accompanying
the 1974 steel nerottations. However, imports rose only
moderately. reflecting domestie shortages of particular
products and some apprehension over a possible coal
steehe i Jare 1974, Thus, by limiting the peniod of study
the author bas denied himsalf a efficient length of ime
tor an appropriate perspectine on the import problem;
and he has omitted an e portant causal factor in the
question of import penctration that a broader time-
frame would have provided

There are two cycles in steel that affect output and
employment—the “‘cconomic cycle’™ and the
Cnegotuting cvele U They overlap, but ther separate
effects can beadenufied. paruculatly with respectto the
imtial phases oteach The imtid phase of the U negotiat-
ingovele s patticularty pertinent toimports. Jondrow
achnowledpes the effedt of contract negotuions on
mport penettation However e nottreated sy stemit-
1cally as g substanteve tactor in the causal relationship.
The Jata sugpest otherwise  They show that import
penctration peakedin necotisting years. And the peaks
were higher i cach successive neeotiating vear of the
19605 and 1n 1971 —the last negotaning year preceding
FNA . The surge of steel buving abroad wis most pro-
nounced m the ¢reht to nine months preceding contract
termuination. This was tollowed by o sharp drop in out-
put and employment atter the contract termination date
as imventories were worhed off. Duning the intenim
years beiween negotiahions, stech imports were sus-
tuncd at relatively hgh levels because of consuning
tndustries” fanulianty with inport purchasing, and
fong term contract tequirements with foreign supplices
to protect steel bovers trom short supphes duning the
next prescttlement evele This evehical pattern did not
occur i the 1974 nepotiations under ENAL

Fdo not mean 1o suggest that import:domestc pnce
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Sferential is not a factor: but it is not a sufficiently
Jomplete explanation. 1t may suggest that steel import
purchasing. under certiin condiiuons. 18 NOL as prce
cenmtive as one might think a prion. Steel-consunnng
,ndustries that chose to stochpife in the ety stages of
the acgotiating cycle prior to the 1974 negotiations wonld
probably have purchased imports even without an ap-
poptinte price differential. That is a hypothesis that
would warrant investigation, by studying price difteren-
uals during the high import periods preceding 1965,
1968, and 1971 steel negotiations.

1 wish to take exception to another one of the author’s
asumptions. The Voluntary Restriont Agreement
(VRA) s assumed by Jondrow to have restiamed trade
Juning most of the period 1969 - 73 (VRA was in effect
1or the period 1969-74.) 1 think that the reverse was
true. Without the *‘restraint’” of the quota, less steel
probubly would have entered our market. VRA pro-
vided for an annual quota increase of S percent, whichae
double the average long-run rute ot ncrease m steel
Jemand in the United States. Foreign steel producers
ought to garner their quota shares despite shortages of
steef in their own countries during part of this peniod.
The long-run benefits of establishing a targer bise in the
world's largest market are obvious. Without the en
«ouragement of the VRA, the foreign producers might
well have supplied their own domestic needs more
fully, and the U.S. market might have been spared the
alleged benefits of VRA “‘protection.”” Voluntary te-
straint agreements can be useful on o temporary basis
tor circumventing market disruption: but without a
built-in penetration factor.

Is the U.S. industry’s period of vufnerability to un-
port penetration over? Jondrow scems to suggest that it
1. The time-frame for this study coincided with what he
hetieved to be the peak period of import penctsation. at
feast for several years ahead. Alternatively 1 hine
suggested that the ENA played a decisive role in imiting
further penetration in the penod after 1973

Market penctration is an important goal of foreign
steel producers: once they achieve it they tend to hang
on. Price differentials are a mechanssm for penctration.
Thus, even if rapidly nsing cost factors are working
against the comparative advantage of foreign steel pro-
ducers, | am not fully satisfied that penctration would
sabihize or decline. The recent awreement between the
ELC and Japan to reduce the fatter’s exports to the
Furopean market has shifted those exports to the US.
Mmarket. Japanese imports rose two mithon tons in 1976,
fepresenting nearly 56 percent of total imports,
Mureover, European producers have expressed a de-
Mre o restrict steel shipments with one another, while

Maintaining output levels in the individual countries, 1f

successiul, we canexpectarise in European imports of
steel to the Umited States, probably by means of dump-
ing.!

The nising level and proportion of imports into the
United States over the past decade and a hall hiave cost
the steed industey deatly injobs. A methodology based
upon uncertamn assumptions and questionable data
which leads to conchistons about job loss and the ability
to absorb such losses 1s one Hind difficult to accept. We
have fost tens of thousands of steel jobs toimports. The
loss of income to dividual employees is great. In an
article pubhished in this volume. Louis Jacobson esti-
mates ap carnings loss for displiuced steelworkers overa
six-year pertod of about 24 percent. with an average
loss for the first two years of over 46 percent. Many
cities i this country are Lugely dependent upon steel
for employinent. Therefore, entne communities are ad-
versely affected when steel jobs are lost. The tax base
detenonates, retail establishiments suffer. and the entire
infrastiucture of the community s threatened. Adjust-
ments 1o job losses of such pervasive influence tahe a
long time and are very costly.

The author miakes a case for trade hiberadization. The
effort in these comments 18 not o argue against trade
Liberalization. s to suggest that trade must be a two-
way street to be effective: and it must assure reasonable
stabihity i world markets. That foreign imports did not
“lake over' the U.S. market dunng the indintiy’s
“long penod of vulnerability” is no assurance that
growing import penctration could not resume and do
further damage to ULS. markets and jobs. The least we
should be able to eapects a safeguard against market
disruption, and some corresponding effort by foreign
producers 1o chiminate trade restncnons an their own
markets.

We are fuced with a prollem of growing national
concetn. 1t s inadvisable to allow excessive deterora-
tion of our steel base in this country through further
import penctiation. We will, at some point, jeopardize
national secunty interests in excessive import dis-
placement of domestic steet production. Steel shor-
tages are expected in the 19805 If lugh import penetra-
tion discourages sufficient capital investment in new
capaunty. we could well find ourselves unable to supply
our own domestic needs tully. The skilied labor supply
that 1s now bemglost because of high imports could well
become another bottleneck to expanston later on.
These are matters that must also be addressed in
evaluabing the impact of steel trade in the U.S. market.

"This paper was wiitten in January 1977 The annual rate of EEC

unports . hased on the fisst seven monthy of 1977, amounted 10 4.8
mullion tens, of 49 2 porcent above full year 1976 imports
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Mr. Jondrow has made an effective contribution to
the study of trade liberalization in steel: but we must be
cautious about drawing premature conclusions about
policy implications. A much broader perspective on the
issues is essential at this stage.

Comment

Hendrik S. Houthakker

The following comments on the paper by Jondrow et
al. deal mostly with chapter 3 on the cconometric
model, This chapter is of particular nterest not only
because of its central position in the study and its gener-
ally high quality. but also because of the analytical and
policy issues it raises. Since many of my comments will
inevitubly be critical. let me prefuce them by expressing
broad agreement with the approach 1aken in the study
and with the methods by which they were denived.
More specifically 1 endorse the principal finding that
removal of steel import restnictions would not lead to a
significant decline in domestic employment and that the
benefits to the public at large from such removal would
outweigh the losses. Indeed I shall argue that the study
did not go far enough in identifying the benefits of free
trade in steel to the U8 economy.

The basic model formulated i the beginning of chap-
ter 3 presents no great problems., though disaggregation
with respect 1o product classes or steel-consuming in-
dustrics might have added to s usefulness (and, to be
sure, to the difliculty of estimating 1t). The first major
questions atise on pages 3 9. where s stated without
further explanation that “"The estimates are con-
structed using annual data (1956 --73). Equations were
also estimated based on quarterly data (1964 -- 1973 1),
but they were much fess satisfactory and hence are not
reported.”

Why did not the annual data cover a lonpger penod?
Some of the graphs indicate that earhier data were avail-
able. since no list of data sources 1s included, it is
difficult to check further into this question [t is impor-
tant because an adequate number of observationsy is
essential to confidence in any economelne exercise.
Considering the latge number of vanables that have to
be considered, ewghteen or mincleen obscrvations are
decidedly skimpy

It would also have been itluminating 10 know more
about the problems with quatterly data (and why they
were avalable for less thanten years) IDid the quarterly
results contradict the underlving economic theory, or
Were too nany estimates statistically inmignificant? The
author may well have been correct in concentrating on
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the annual results. butaf quarterty data gave a datferent
picture the reader should be totd

Although the anulvss o sebstitution
home-produced and impotted steel s competenthy
done, further insight could have been provided ty look-
ing at the composition of Impoerts by product Crasses,
which was rather different trtom the composition of
domestic output Inipott penctiabion was greatest an
simple products such as remtorcing bars. while the
domestic industry. at least until the imposition ot
quotas, was not serioushy threatened 1 such bread-
and-butter products as cold-rolied sheet The estimated
clasticity of substitution between imports and home
products may in large part reflect substutution anong
ditferent product classes, whether on the supply side or
on the demand side.

The overall demand equation for steel 1s much less
vonvinging than the substitution equation. Jtis not clear
that 0 as defined by Jondrow 15 a sutficiently com-
prehensive measure of activity in steel-consunung in-
dustries; where do cans and electne appliances come
in. for instance? Moreover one wonders whether (18
really exogenous, considering that it 18 affected by im-
ports of steel-intensive products such as wutomobiles. It
s also difficult to believe that nonterrous metals are the
major substitute for steeh. 1o the extent Gissumed i the
equation on p. 3 - 2K) that a change n nonferious prices
would have as much impact on steel consumption as an
equal percentage change in steel prices. In this cquation
the elasticity estimate s not very signticant und a trend
term with a surprnisingly Lirge negative coellicient does
nearly all the work, casting doubt on the assumphon
that the coeflicient of In (J 15 unity

With the short-term supply equation (More precisely,
the price equation) we come to the crux of the steel
mdustry's problems. Steel executives have fong been
emphatic in their rejection of price competition as inap
propriate for industrial matenals Except for the regu-
lated scctor, there is probably no major industry where
prices are less responsmve (o demand Quctuations than
i steel, though some discounting from hist prices oc-
curs intermittently. This intlexibility of steel prices. to
which I shall return below | is confirmed by Jondrow's
analysis where the coctlicient of capacity utihzation is
small and barcly in excess of ats standard error

In other respects. however. the discussion off short-
term price determination leiaves something to be de-
sired. The observed leveling-off of steel prices i the
1960s may indeed have been due to imports, but could
also have reflected President Kennedy's 1962 interven-
tion and later jawboning by the Counail of Foonomi
Advisers, for which steel was the principal target
Furthermore the early and mdudle 19608 were o penod
of relative price stability generaily. No reference s

botween

made to the extensive hiterature on industnal price equa-
tons with (s stress on labor productivity woutput per
manhour), thes factor s not adequately captured by the
bBasic-onygen penettation ratio used by Jondrow as a
provy tor tecknalopeal chiange. As s true in the other
cotalns g mere precse detimtion of the vartables and
their relations o the data would have been in order.

Fhe anthor makes onby modest claims for the remam-
e two equattions of his model. those for domestic
capavity and forergn supply . and his modesty s jus-
tificd Both the publishied equations are the result of a
lone process of (il and error that is not desenbed in
any el Apparentiv the capaaity problem was ap-
privached throwgh the aceelerator rather than through
protits, apam the Jterature on mvestment functions s
notreferred to s untortunate that a more satisfactory
Capacity cyination could not be obtuined, tor the de-
velopament of steet Capactty s a major puzzle. Since the
19508 onlv one mapoi new mull has been built in the
LU nted States.and none are under construction at pres-
ent Many of the existimg mulls e now obsolete by
micinational standards (and often also by environmen-
tal standardsy, and thir may well be the main reason tor
out steehimdustry's vuinerabnlity toimports. As far as
one can well capacity has actually been decliing de-
sprie some investment in the modernization and expan-
sion of existing plants.

Ihe foreren supply (o1 expoit price) equation features
a laree pumber of parameters tnine, with only eighteen
observations) but even so does not fit the data very
closelv Some of these vanables could advantageously
have been omitted or combined. The most interesting
conctusion from this equation s “the strong cffect of
world demand or the export price,” ilustrating the
radical difterence w proce fle vihility between the world
mathetand the Ui S market Bos also estimated thatan
1969 "X the expart quotas held imports into the United
Staies down by ghout 20 percent, a plausible figure that
mahes one wonder why the quota scheme was pursued
with such vigor, surely our market could have absorbed
atew mulon wddinonal tons without serously affecting
the Jonestic industry

Notwithstanding the defects of particular equations,
the model of chapter 2as acceptable as a finvt approxi-
matton the whole s better than the patts 1 shall not
comment on the projechons for 1974 7K, since the
assumptions on winch they are based appear to have
been warealistts appaentlhy the macroccononic tore-
sty ased tor this purpose did not anticipate the sever-
iy of the 1974 7% recesvion In 1975, for instance,
doimestic chipmenis were onty RO milhion tons com-
parcd to the peogected 102 andhon tors, and impuorts
An updating of
these projpections would cearly be desirable

were also well bolow the prowedtions
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Space does not permit det:uled comment on the other
chapters. In chapter 4 of the undetiying 1esemchreport
that was summarized in Jondrow s paper Arnold Kats
grapples imaginatively. but in the end mcanciusively,
with the well-known conundium of wmcreasing returns
to labor in the short run. Some of his work on the
production function could be mntegrated mnto the overalt
model of chapter 3. The anahysis of displacement fosses
in chapter § is extremely detuded and apparently com-
plete; whether it will convince the umons s another
matter. Chapter 6, a sophisticated discussion ot surplas
measurement, is somewhat out ot place in this generaldly
down-to-earth study.

Chapter 7 deals mostly with the suitablity of basic-
oxygen penctration is an mdicator of cost differences;
not surpnsingly it docs not come to a defrte conclu-
sion. The fact is that there have been mportant
technological changes unrelated to BOF . but these are
never mentioned. Examples are continuous casting,
which dispenscs with the labor-intensive blooming null,
and computerization of roling mills; the ever-
increasing size of blast furnaces and the pretreatment of
ores can also have a significant effect on cost. The
tendency throughout the report to identily technologi-
cal change with the basic-oxygen furnace detracts from
its usefulness as a contribution to steel mdustry
economics.

In conclusion [ return to the question of price flexibil-
ity as it is affected by imports. The industry’s abhor-
rence of price competition goes back many years, at
least to Judge Flbert Gary (1846 - 1927) who, frustrated
inhis plans to turn U.S. Steelinto a monopoly, enjoined
the successor firms to ““live and let hve.” In ettect. the
steclindustry behaves like a cartel, though this does not
necessanly mean that its practices are ihiegal. (The his-
torical argument for this industry’s adherence to full-
cost pricing, namely large tixed cost, 1s inadentally
contradicted by the report, which puts vanable cost at
87 percent of total cost.)

This harmony among potential rivals was threatened
when imports became competitive in the 19505, The
exporters did not belong to the U.S. informal cartel and
they were not used to inflexible prices. Although the
European and Japunese steel industnies are hardly
examples of perfect competition. substantid price tluc-
tuations in response to changes in demand do oceur.
The American industry was concerned not only be-
cause of the Joss of business, but also because s pncing
practices became vulnerable. This is one of the reasons
why imports were ultimately controlled by gquotas
rather than tanffs; import guotas remforce a domestic

cartel, while tarfts tunless protubitiy ) encourage price
flexibitity

I'he federal government under Presidents Johnson
“volun-
Teaport quoias, folowing a patiern already lad

and Nivon was only too willing to pegotiate
tary
dow i testdes and meat. Forewen steel imdustries were
prepared Lo cooperate because export guotas perantted
them to chirpe higher prices in the Umited States. As far
us revenue is concerned, an export quota is equivatent
to a duty collected by the exparting industry (not, be it
noted. by the exportung country ). By making the quota
Svoluntary . compensation under the General Agree-
ment on Trade and Tanfts rules was avolded.

Were these arrangements i the public interest? Al-
though the voluntary quotas have lapsed. the question
15 pot merely of acadenuc interest. for any future pro-
tection given to our steehindustry may well be on sini-
lar lines. Inmy option the aaswer is clearly no. Inflexi-
ble prices ae contrary to econonic ciliciency bothina
mucroeconomic and o macroeconomic sense. Micro-
cconomically, because cartel-hike pricing  practices
tend to keep inetticient firms in operation; there have
been very few bankiuptewes in this stagnant industry
where the efficient firms have apparently reframned
from expansion (¢specialty through new plants) for fear
of upsetiing the estabinshed market pattern As i result
both the profitability and the productivity performance
of the steelindustry have been below average.

Even more serious is the macrocconomee effect of
inflextble prices (muore precisely, of prices that are de-
termined primanly by cost and bear hittle relation to
demand When are anflexible,
changes i demand are ammediately ttanslated into
changes inoutput, and ultimately in employment Thus
if demand anoan amportot mdusty tsuch as steeb)
wedakens, is Cusomens are ot given any meentive to
buy mote, especially tor wventory  The tull in output
and employmentbrings stimuolativ e Biscal and moncetary
policies into action, with therr attendant intlationary

vondiions) prices

pressures.  Inadequate  prnice  tlexabiity in major
industries -— steelis not an eaception, just an extieme
case — therefore eontnibutes powerfully to the com-

bined inflation and unemploy ment that has increasingly
plagued us inrecent vears Faithermore, the low levels
of investment imphicit m carted-lihe prcing deprive the
ceonomy of peeded stimutus trom the private sector.

The removal of umpott restrictions on steel, there-
fore, has an tmportince well besond the industry im-
medately affected As the report shows, the distuptive
etfects of such hiberahizatton would be minor in any
case. Among ity benetits, conviderable weight should




e given to the invigorating force of price competition,
which could give our steel industry the dynamic role in
our cconomy it had many years ago.’

———

'In this connection it is unfortunate that the report has little or
nothing to say about stech exports, which have been sigmiticant even
in some recent years (in 1970 and 1973 exports were about half the
size of imports). A less hidebound pricing and investment policy
might well make our indusiry 1nto a sizable exporter of certamn

products.

Reply

James M. Jondrow

Though agrecing broadly with the general approach
and findings of the study, Professor Houthukker makes
a number of specific comments on the estimation of the
model.

One is on the limited number of annual observations.
This comment is apphed specitically to the import sup-
ply equation. Though more vbservations are clearly
better than fewer, a large number of observations s not
necessary for precision of estimaton. Most of the
parameters of interest in the model have significant
cocflicients, even when degrees of fieedom are tauken
into account. A necessity tor reliable estimation s vari-
ation in the indcpendent variables, and this vanation
was available for most of our nme senes Furthermore,
by using a short sumple penod one uvoids some of the
difficultics associated with structural change that may
affect long-term estimates.

One possibility for incrcasing the sample size, as
Professor Houthakker mentions, is quarterly data. Our
sources for quarterly data did not eatend back as far as
for the annual data. Furthermore, though quarterly data
increascd the number of observations. there was actu-
ally less variation in the independent vanables over the
shorter number of years and there was apparently
random variation in the dependent vanables. I the
quarterly model, these problems led to imprecise esti-
matcs of substitution between domestic and imported
stcel. Estimates of the elasticity of substitution had
high standard errors and were not robust to even minor
changes in the specification of the equation. In con-
trast, results based on annual data over a longer span of
years were more precise and robust.

Professor Houthakker finds the demand for steel
equation less convincing than the substitution equation.
The latter is much more important in evaluating the
effect of imports. He questions the use of the non-
ferrous price as the price of substitute matenals in the
demand for steel equation  Yet results using the
wholesale price index for all commoditics as reportedin
the paper were much the same. This robustness is de-
sirable since there 1s no obvious best measure of the
prnice of substitutes.
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His main comment on the short-term price equation
is that there are other explanations besides imports for
the leveling off of steel prices in the 1960s. We agree.
Indeed our empirical work found that the leveling of the
steel price during the 196Us could be expluined by a
leveling of input prices. But other fuctors might also be
involved.

An estimated capacity equation was reported in the
research report on which our conference paper was
based. The equation turned vut to be unimportant. and
was dropped. Sull, as Professor Houthakker com-
ments, an equation explaining capacity formation
would be very usetul. We agree. In fact, our findinzs on
the subject seem plausible. Outputis a stronz determine
ant of capuacity when corrected for eyclicul vanation
and substitution between capacity and other inputs is
limited.
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