


















































































Table 6-4 
The price and quantity effects of removing the VERs on meat, 1987-88 

(In percent) 

Item 1987 1988 

Price effects: 
Domestic product ............................................ . -0.47 -1.86 
Imported product ............................................. . -1.21 -4.30 

Quantity effects: 
Domestic product ............................................ . -0.49 -1.91 

11. 70 Imported product ............................................. . 3.40 

Inputs In domestic production: 
Change In labor employment ................................... . -0.59 -2.28 

-1.06 Change In capital employment .................................. . -0.23 
-0.49 -1.89 . Change In use of material Inputs ................................ . 

Source: Estimated by the staff of the U.S. International Trade Commission. 

Removing the VERs would reduce the in
come of labor employed in the domestic industry 
by $14 million dollars in 19 8 7 and by $ 5 4 million 
dollars in 1988, while the income of capital falls 
by $3 million in 1987 and $13 million in 1988. 
Reductions in output and employment in the do
mestic industry would have amounted to less than 
1 percent of total industry production and em
ployment in. In 1988, the effects are 
larger-domestic output and employment both fall 
by 2 percent. 

Downstream Results 
This section presents the results of removing 

the .voluntary export ·restraints on beef on the 
downstream customers of the protected industry. 
Specifically, this section reports the changes in 
the income of labor and capital and the changes 
in prices, output, and employment in the down
stream industries. Three industries have been 
identified as significant downstream purchasers of 
the ·protected product: sausages and prepared 
meats, frozen specialties, and eating and drinking 
establishments. Removing the VERs on meat will 
lower the price of imported meat and reduce the 
demand for domestically produced meat as con
sumers substitute imported meat for domestic 
meat. As a result, downstream users face a lower 
price for the protected product, which causes 
their output to expand and increases their de
mand for labor and capital. Thus, the returns to 
both labor and capital employed in the down
stream industry will rise if the VERs are 
eliminated. The downstream welfare effects are 
analyzed in much the same way as the upstream 
effects. Removing VERs will result in a welfare 
gain as quota rents are captured and deadweight 
loss is eliminated. There are no net welfare ef
fects in the domestic market from elimination of 
the VERs since there is no target price established 
for the domestic meat industry: the consumer 
gains in this market are exactly offset by the pro
ducer loss.8 Therefore, the scenario for the meat 

8 See appendix D for details of the welfare cost 
calculation when domestic price support policies are in 
place. 
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industry differs from those conducted for the 
other industries considered in this report. The es
timates of the changes in the income of labor and 
capital from removing the import restraint as well 
as the other effects on the downstream industry 
are presented in table 6-5. 

Sausages and Prepared Meats 

The first downstream industry considered is 
the sausage and prepared meat industry. Appen
dix E identifies the "protected" sector as the 
industry labeled "meat packing plants." How
ever, there is an aggregation problem: the "meat 
packing plants" industry produces a variety of 
products, not all of which are subject to quotas. 
Therefore, it would be inappropriate to treat the 
entire industry as the protected sector. This is im
portant when calculating the effects of removing 
the VERs on downstream industries, since the re
turns to labor and capital in those industries hinge 
on the share of the protected product in their 
production costs. Appendix E provides an esti
mate of the share of the costs of producing 
sausages and prepared meats accounted for by 
meat packing plants. The original coefficient of 
.48 has been revised downward to .24 because 
roughly half of the output of meat packing plants 
purchased by the downstream industry of sau
sages of prepared meats consists of pork, which is 
not subject to a quota.9 

In the downstream industry of sausages and 
prepared meats, removal of the VERs on meat 
would have increased the returns to labor by $10 
million in 1987 and $40 million in 1987, whereas 
returns to capital would have increased by $8 mil
lion in 1987 and by $30 million in 1988. 
However, these sums are negligible as a percent
age of total labor and capital rents in the industry. 
In 1987, having removed the VERs would have 
caused only insignificant changes in price, output, 
and employment in the sausages and prepared 
meats industry. In 1988, the effects would have 
been more pronounced. The price of sausages 

8 This information was obtained from the Census of 
Manufactures report for Meat Products, July 1989. 



Table 6-5 
The downstream economic effects of removing the VERs on meat, 1987-88 

Item 1987 1988 

Sausages and prepared meats: 
Economic rents accruing to-

Labor (million dollars) ........................................ . 10.0 40.0 
Capital (mllllon dollars) ....................................... . 8.0 30.0 

-0.2 Price effect (percent) .............................•.•.......... -0.8 
Quantity effect (percent) ...................................... . 0.2 0.8 
Employment effect (percentage change) ...............•.......... 0.3 1.0 

Frozen specialties: 
Economic rents accruing to-

Labor (mllllon dollars) ....................................•.... 1.0 4.0 
Capital (million dollars) ....................................... . 1.0 3.0 

Price effect (percent) ....•..................................... 0.0 -0.2 
0.0 0.2 Quantity effect (percent) ....................................... . 

Employment effect (percentage change) ..................•....... 0.1 0.2 

Eating and drinking places: 
Economic rents accruing to-

Labor (mllllon dollars) ................................•........ 13.0 53.0 
Capital (mllllon dollars) ....................................... . 18.0 72.0 

Price effect (percent) ......................................... . 0.0 -0.2 
Quantity effect (percent) ...................................... . 0.0 0.2 
Employment effect (percentage change) ......................•... 0.1 0.2 

Source: Estimated by the staff of the U.S. International Trade Commission. 

and prepared meats would have fallen by 1 per
cent, whereas output would have risen by 1 
percent and employment would have been 1 per
cent higher. 

Frozen Specialties 
Since meat subject to the quota restriction 

represents 6 percent of the cost of producing fro
zen specialties, the effects on the returns to labor 
and capital in the frozen food industry are minus
cule. Without the VERs in place, both labor and 
capital income would have been $1 million higher 
in 1987 while in 1988, labor income would have 
been $4 million higher and capital income would 
have been $3 million higher. These effects are 
very small relative to the size of total labor and 
capital rents in the industry. For 1987, the effects 
of removing the VERs on the domestic frozen 
food industry would have been negligible since in
puts from the protected sector account for a small 

share of the cost of producing frozen foods, and 
the tariff equivalent is quite small. There would 
have been only insignificant changes in domestic 
prices, output and employment in 1987 or 1988. 

Eating and Drinking Establishments 
The results of removing the VERs on meat on · 

eating and drinking establishments are likewise 
very small since meat represents only 5 percent of 
production costs. In 1987, having eliminated the 
VERs would have increased the income of labor 
by $13 million and that of capital by $18 million. 
For 1988, labor income would have increased by 
$53 million while capital income would have been 
$72 million higher. These estimates may seem 
large, but they are small relative to the size of the 
industry: sales would have been $147 billion in 
1987 and $157 billion in 1988, and industry 
price, output or employment would have changed 
insignificantly in either 1987 or 1988. 
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U-lflnll& TtUI. CW-

1•- • .,._ -M IOI •'ICa- .. OClll 

-··---· -- -DOlf. •AlllAI lllM lotUCVI. llOln- WlllMM ¥. 1111'11. II. 11\AW .. 

..... t. .... De\.AllOIM - c .... .,."' --
M& WO&IY. - Alll.. ---...-...... CICClllOl,~t.- _ ........... f\,,_ 
---_......, -CO&ll•A&U•. __.... 
-·· ....... - ...... OUlll __ .. -•Of• 
-• 1111ee1tnu• "· •U• ._. WUMM t. ... ...._ eo&_,.., 
TOii ..._i. IOUnt OAeOfA 

JUlll c -•· ••- llllllCfOll - CNlfr c--.. ,. _ .... ......,., _,"' "-

The Honorable 
Anne Brunadale 
Vice Chairman 

ilnittd ~totts ~mott 
COIAllnll Cl" '1111.0CI 

WUMlllGTOll, DC 20110-1200 

September 9, 1988 

United States International 
Trade co1111iaaion 

500 "B• street, s.w. 
Washington, D.c. 20436 

Dear Mada• Vice Chairman: 

on behalf of tho ColllJllittee on Finance, I request that the 
commiaaion conduct a' study pursuant to section 332 of the Tariff 
Act of 1930 on the economic effects of existing significant u.s. 
import re•traints.- The study should include an assessment of the 
effects on U.S. consumers, on the output and profit.a of u.s. 
fi1'119, on tha income and employment of u.s. workers, and on the 
net econo•ic welfare. of the United States. Th• study should 
aaaaae the direct effect on u.s. industries that are protected by 
the import restraint• and the indirect effects on •downstream• 
industries that are customers of th• protected industries. 

Th• study should consider the effects of aiqnif icant 
restraint• on u.s. imports, such a• voluntary restraints on steel ~ . 
and autos, and the Multifibar Arranqeaent, whether they result 
from an Act of congress, an action taken under the fair trade 
laws of th• United Sta~••, such a• section 201 investigations, or 
an international agreement. Tbe •tudy should not include tho•• 
iaport restraint• resulting froa final antiduapiftCJ or 
countel'VailinCJ duty inveatigation• by the ITC and the Department 
of Co••rc• or section 337 and 406 lnveatigatiou by th• ITC. 

Th• reaults of th• •tudy •hould be reported in three 
pha•••· Tb• fir•t pha•• ehould addr••• th• effect• of 
restraint. on iaporta of aanufactured products. Th• second 
pha•• •hould addres• th• ef f ecta of reatrainta 9n iaport• of 
agricultural product• and natural reaources,· and th• third phase 
should addt'••• the •ffect• of ra•trainta on ••rvlcea lndu•tries. 
Th• co .. ittee vould appreciate receivtnq th• report for th• fir•t 
pha•• within one year after receipt of thi• request, tb• report 
for the aecond phase within tvo years, and th• report tor the 
third pha•• vitbin three years. 

Sincerely, 
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Federal Register I Vol. 54. No. 191 I Wednesday, October 4, 1989 / Notices 

submit comments to the Metlford 
District Manager 11t the above address. 

Objections will be reviewed by the 
State Uirector who may sustain, \'llCale. 
or modify this realty oction. 

Dale uigneo.l: S.!(:Olo!mL.:r 26. l!llllJ. 

Uavid A. Jones, 
Dislri.;l Manager. 
[FR D"c. 89-2341Z t'ileJ 1~341~ 8:45 ao!I 
BIUJN>i cooe ~ 10-J:o--11 

ICA-91G-09-4214-10; CACA 240"71 

Partial Termination of Proposed 
W1th<ffawal and Resurvatlun of Land; 
CaJif.;rnla 

AGENCY: 8;.ireau of Land M:inag1mumt, 
l11teri.1r. 
ACTION: Nolica. ----
SUlllUARY: Notict: of thd U.S. Deparlmt:nt 
1;f tbu Navy application CACA z.1047 fur 
the withJrawal 1md reservation of 
public lands from settlement, sale, 
location, or er.try und::r the general land 
laws, includine the mining laws, was 
publi11tied in the Federal Re1isler on 
February 2. 11189 (54 FR 526-l). The U.S. 
Department of the Navy h11s cancelled 
its application as to the lanJs described 

·below: 

Mount Diablo Meridiaa 

T. 28 S., R. 43 E.. 
Sec. 19, S ~'aN nN ~a. S 'llN ~-2. and SY.. 
The area deecribeJ c:.onlaina 580 acre. in 

S.Jn &rnarJino County. 

DATE! At 10 a.m. on November 6. 1989, 
/ the land will be relieved of ita 

segregative effect in accordance with 
the regulation• in 43 CFR 2:110.2r-1(c). 
FOR FURTHER INFORMATION CONTACT: 
Viola Andrade. Bl.M California Sli1te 
Office, E-2845 Federal Office Buildins. 
2800 Cottage Way, Sacramento, 
California 95825. (916) 918-4620. 

Dated: September 28. f!Jd9. 

Nancy J. Alex. 
Chief. Lanr.h Section Brunch of .1djudicatiu11 
011d&cmus. 
[l:'R Doi: ~23407 Filed 1~ 8:45 aml 
1111.UtKo ~ .,,_... 

INTERNATIONAL TRADE 
COMMISSION 

llnvestlgatton No. 332-2921 

The Economic Effects of S6gnitlcanl 
U.S. Import Reattatnta PnaM It 
Agricultural PrOducta and Natural 
Resource a 

AGENCY: United Slates International 
Trade: Commission. 
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ACTION: Schedulins of hearina and 
requeitl fur comment• ia connection with 
phase II of the investigation. 

Ef'FECTIVI DATE: July 28, 1989. 

FOR FURTHU INFORMATION CONTACT: 
Seth Kaplan (202) 252-1231, or Donald 
Rousalang (202) 252-1223, Research 
Division, Office of Economh:s. U.S. 
International Trade Commis:iion, 
Wdshingt..:m, DC 2G-1'36. 

Dac..ka;rounJ 

The Commhs~i<•n inalituted 
inv .. :itigcation No. 332-282 following 
receipt of a letter ddteJ Seplembu 9, 
l986, from the Senate Commillee on 
Finance. The Commilll!e reque:.teJ that 
the invi.:sliij11lion he conducted in three 
con:;ecutive allJlual phases aJJreHing 
the elfects of sianificant U.S. import 
restruins on I 1) importa of 
manufactured pr·oducts, (2) imports of 
e1gricultural products anJ natural 
resources, and (31 service industries. 
The Commission has submitted ita 
repurl on phaae l on S..iple111bcr 11, 1989. 
Notic:e of the inslitutic,n of the 
invc:11tigatio11 und of tho! het1.ring and 
other matters reldted to phase 1 waa 
published in the Federal Realaler of 
October 19, 1988 (53 FR 40971). 

As requested by the Committee. the 
phase 11 report (like the reports on the 
other two phases) will include an 
asseHment of the effects OD U.S. 
con11umera, on the output and profits of 
U.S. finna, on the income and 
employment of U.S. workert •. and OD the 
net economic welfctre of the United 
States. It will aase11 the direct effect on 
U.S. Industries that are protected by the 
import restraints and the indirect effects 
on "downstream" lnduslriea th1ll are 
cuatomera of the protected industries. 

Thia phase will focus on U.S. 
restraints to Imports of agricullural 
product• and natural reaourcea. whether 
lbe re11traint1 result from an Act of 
Congress, an action taken under the fair 
trade laws of the United States, such as 
201 of the Trade Act of 1974, or an 
international agreemeul tfowever. the 
report will not cover those import 
restraints resulting from final 
antidumpiug or counterVlliling duty 
investigations by the rrc and the 
Department of Commerce, investig11tlons 
by the rrc under section 337 of the 
Tariff Act of 1930. or si:ction 406 of the 
Trade Act of191.a, or investigations by 
the U.S. Trade Representative under 
section 301 of the Trade Act of 191-l. 

The Commission expects to report the 
results or thla phuse of the inve9ligalion 

to the Committee on Finance on or 
about September 11, 1990. 

Public Hearing 

A public hearing in connection with 
the StJcontl phase of this investigation 
will be held in the Commission I fearing 
Room, 500 E Street, SW, Washington, 
D.C. 20436, beginning at 9;30 a.in. on 
March 7, 1900. All peuons have tile right 
to 1tppear by coun11el or In p.:rson, to 
pnmmt Information, 11nd to be heard. 
Hequesta lo appear ut lhe publii; hearing 
should be filed with the Secret;.ary, 
United Slates International Trade 
Commission. 500 E Street. SW, 
Washingtvn, DC 2<WJ6, no later lhun 
noun, Fe:lmmry ~1. 19!¥.J.1"h11 dt:Jdline 
for filing ~m:hcdring b1 ief" (original auJ 
14 copie11) i11 February 21, 1900. A date 
for public hearings in connection with 
the third phase will be annoum;ed later. 

Written Submissions 

Interested persona are invited to 
submit written statements concerning 
the matters to be addresseJ in the 
report. Commerci.U or financi.J 
information that a party desires Lhe 
Commiaaion to treat as confidenliill 
must be submitted on separate sheets of 
paper, each clearly marked 
'"Coufidential Bu11ineas Information;' at 
the top. All aubmisaiona requesting 
confidential treatment must conform 
with the requirements of I 201.6 of the 
Commi&1ion'• Rules of Practice and 
Procedure (19 CFR 201.8). All written 
submissions. except for confidential 
business information. will be made 
available for inspection by interested 
persona in the Office of th11J Secretary to 
the Commiuion. To be assured of 
conalderation by the Commiuion. 
written 1tatementa relating to the 
Commi11ion'a repurt and post-hearing 
briefa •h<>Wd be submitted at the 

· earliest practical date and ahould be 
received no later than March 21, 1990. 
All submisaions should be addressed to 
the Secretary to the Commission at Lhe 
Commission's office in Washington. DC 

Hearing Impaired persons lll'e advised 
that information on thia matter can be 
ubtalned by contracting the 
Commiaaion'• mo terminal OD (202) 
252-1810. 

By order of the Comml1aioo. 

Kenneth R. Ma--. 
Sacretary. 

b1ueJ: Sepi.-:mber rl. 1988. 

IFR Doc. a&-23394 filed t~ 8:45 amf 
A.UNG com 10»02-11 
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CALENDAR OP PUBLIC HEARING 

Those listed below appeared as witnesses at the United 
International Trade commission's hearing: 

Subject: TBB ECONOMIC EPPBCTS OP SI:GNIPI:CANT U.S. 
:IMPORT RBSTRADfTS PHASB I:I:: AGIUCULTURB 
PRODUCTS MD NATURAL RBSOURCBS 

Inv. No.: 332-262 

Date and T~: March 7, 1990 - 9: 30 a.m. 

Sessions were held in connection with the investigation in the 
Main Hearing Room ioi ot the United states International Trade 
Commission, 500 E St~~et, s.w .. in Washington, D.C. 

WITNESS AND ORQANrZATJON; 
', ' 

Hawaiian Sugar Planters Association. 
Washington, o.c. ·· , .· 

Eiler c. Ravnholt, Vice President 

Jack Roney 

National Cotton Council of America 
Washington. o.c. 

Jess Barr, Agric~ltural Economist 

Clittord & Warnke 
Washington, D.C. 
on Behalf gt; 

The Australian Meat and Livestock 
corporation (AMLC) 
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J. B. Penn, Senior Vice President, 
Sparks commodities, Inc. 

Bryan Jay Yolles )--OP COuNSEL 

- end -

.. 



APPENDIX D 
METHODOLOGY 



D-2 

Introduction 

This appendix describes the methodology used to measure the effects that removing 
agricultural quotas would have on the U.S. economy. It begins by looking at the 
protected sector itself, focussing on the effects in the markets for the restrained imports 
and the competing domestic output. It then examines the effects in important 
downstream industries, including the effects on income received by labor and capital in 
these industries. 

Equilibrium in the Import and U.S. Product Markets 

In general, terminating an import quota results in increased imports as consumers 
substitute the now cheaper imports for competing domestic goods. Consequently, both 
price and output of the domestic goods decline. The model used in this study does not 
assume that U.S. consumers regard the imported and domestic product as perfect 
substitutes for each other. Instead, consumers are allowed to distinguish among products 
of different national origin for a variety of reasons, including differences in physical 
qualities or durability, warranty terms, speed and reliability of delivery, and liability of 
manufacturers. 

Effect on Labor and Capital Income in the Protected Industry 

For all the agricultural products protected by quotas, except for beef, U.S. producers 
receive a support price. If the quotas were ended for these products, demand for the 
competing U.S. product would decline, and the Government would have to increase the 
subsidy to the domestic industry if it wanted to maintain the support price. Thus, if the 
price support program is maintained, it insulates labor and capital employed in the U.S. 
industry from the effects of terminating the quota, but it imposes additional support costs 
on the Government. 

The U.S. beef industry, however, does not benefit from a domestic price support 
program. Therefore, removing the quotas would cause the price received by domestic 
beef producers to decline, and would cause the income of both labor and capital 
employed in that industry to also decline. 

National Welfare Effects 

A quota restricts imports and raises the price to U.S. consumers. Furthermore, if the 
quota rights are assigned as export licenses to foreign interests, as they are in the case of 
all agricultural products, except dairy, the premium U.S. consumers pay above world 
price for the imports accrues to foreign exporters rather than to domestic importers or 
other U.S. residents. Had the quotas not been in place, these payments to foreigners 
would have been retained by U.S. consumers and could have been used to purchase 
other products. 

A quota reduces U.S. demand for the import which tends to· drive the world price 
down. Such a reduction in the world price would ameliorate (but never offset) the rise in 
price to consumers caused by th~ quota. 

Eliminating a quota increases demand for the imports, putting upward pressure on the 
world price but lowering the price to U.S. consumers. Eliminating the quota also reduces 
demand for the U.S. competing good which means the Government must increase the 
rate of subsidy _in order to maintain the support price. This subsidy increase causes an 
additional welfare cost, but net national welfare generally increases. The model estimates 
the size of the welfare cost attributable to the subsidy increase, the gain to consumers, the 
loss to domestic producers, and the net welfare gain to the nation that are caused by 
eliminating the quota. 



Effect on Income of Labor and Capital Employed by Downstream 
Industries 

When the quota is eliminated, the price of both the imported and competing U.S. 
product declines, as just .described. As a result, production costs for industries that use 
these products as intermediate inputs will fall. As their costs and prices fall, consumers 
buy more of the downstream products. The resultant greater production in these 
industries means that they will employ more labor and capital and, consequently, bid up 
the price of these inputs, at least in the short-run. The model estimates the resultant 
short run increase in income received by labor and capital employed in each downstream 
industry. 

Effects Not Included in the Current Model 

Several economic effects that could result from eliminating agricultural import quotas 
are not accounted for in the methodology. These effects are discussed in this section. 

Terms of trade effects of exchange-rate depreciation 

The phrase "terms of trade" refers to the prices a country receives for its exports 
compared to the prices it pays for its imports. Specifically, the terms of trade are 
measured as the weighted average of export prices divided by the weighted average of 
import prices. A reduction in the terms of trade is also called a worsening of the terms of 
trade, because it implies that the home country must give up a greater amount of its 
output to pay for a given amount of imports. 

Eliminating an import restraint increases U.S. imports and tends to move the U.S. 
trade balance towards deficit. The move toward deficit, in turn, causes the U.S. dollar to 
depreciate against other currencies, raising the dollar prices of U.S. imports and exports 
for a given dollar price for non-traded goods. Nontraded goods include, generally, many 
types of services (such as the productive services of labor) and certain products 
characterized by high transportation costs. Since the United States is large enough in 
world markets to affect the price it pays for imports and the price it receives for exports, 
the depreciation will ordinarily worsen the terms of trade.1 

The net welfare loss of the worsened terms of trade is the loss to consumers (who 
must pay higher prices for imports), less the gain to producers (who receive higher prices 
for their exports), less the gain to those who receive income from foreign investments 
(whose foreign exchange earnings translate into a greater dollar amount owing to the 
dollar depreciation). During periods of current account deficit, the losses to national 
residents are likely to exceed the gains. 

The adjustment for _the response of exchange rates is not needed if foreign trading 
partners reciprocate for the tariff removal. When foreign tariff concessions accompany 
the U.S. tariff concessions, an increase in foreign demand for U.S. exports accompanies 
the increase in U.S. demand for imports, so the U.S. trade balance does not tend toward 
deficit and there is no need for an exchange rate adjustment.2 

Domestic taxes 

Domestic income and excise taxes lower real after-tax wages, thereby distorting the 
work-leisure choice and discouraging work effort. Eliminating an import restraint can 
reduce the work disincentive effect of domestic taxes by increasing real wages. The 
increase in real wages comes from the reduction in consumer prices caused by eliminating 
the import restraint. Thus, by ignoring the role of domestic taxes, the methodology tends 
to understate the actual efficiency gain of removing an import restraint.3 

1 See G. Basevi, "The Restrictive Effect of the U.S. Tariff and Its Welfare Value," American 
Economic Review, 58:4 (September 1968). pp. 840-852. 

2 For a further discussion of terms-of-trade effects, see D. J. Rousslang and J. W. Suomela, 
Calculating the Consumer and Net Welfare Costs of Import Relief. Staff Research Study #15, U.S . 

. International Trade Commission, 1985. 
3 For a further discussion of the role of domestic taxes in commercial policy, see D.J Rousslang, "The 

Welfare Cost of Import Restraints in the Presence of Domestic Taxes," Mimeo, USITC, April 1990. 
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Macroeconomic effects and employment 

Policy makers often are interested in the effects that eliminating import restraints 
would .have on the ~verall level of employment. Unfortunately, the overall lever of 
employment is the result. of many economic forces both at home and abroad, including 
monetary and fiscal policies, technological innovation, and even political events. A full 
macroeconomic model is needed to assess these factors, but such a model is not useful for 
assessing the welfare consequences of disaggregate commercial policy actions. In 
contrast, the model employed here is useful for assessing disaggregate U.S. commercial 
policy actions, but it sheds light only on the sectoral employment effects of such actions. 
Aggregate employment effects depend on such factors as the response of monetary and 
fiscal policies and labor market congestion. In particular, aggregate employment effects 
are likely to vary substantially depending on the stage of the business cycle when the 
commercial policy action occurs. 

The Protected Sector 
This section provides the equations for measuring the loss to labor and capital in the 

protected industry when the quota is eliminated. It is assumed that the loss of protection 
does not cause any involuntary unemployment of labor. Imports and the competing 
domestic output in the industry are treated as imperfect substitutes in demand. 

The effect ofa tariff on labor's income is illustrated in figure 0-1. There, the tariff 
causes output in the protected industry to rise, which increases the industry's demand for 
labor from LD to LD'. Given the labor supply curve Ls, the increase in demand causes the 
wage to rise from w0 to w1 and causes employment (number of hours worked) to rise from 
Lo to L1• The increase ii:i the wage (w1 - w0) multiplied by the initial (pretariff) level of 
employment (L0) is an approximate measure of the increase in labor's income in the 
protected sector. This a·pproximation is shown as the shaded rectangle in figure 0-1. 
(The exact increase ·in labor's income would include the triangle to the right of this 
shaded area.) 

Let t be the equivalent ad valorem tariff, i.e. the tariff that would restrain imports to 
exactly the quota amount. Then, the loss in labor's income in the protected sector 

caused by removing this tariff (A VL) is approximated by 

(01) 

where·w is the wage rate of labor employed in the protected industry, T = 1 + t, and VL is 
the total labor_-wage bill· in the protected industry (= wL where L is the volume of 
employment). A hat r> over a variable denotes percentage change. For example, 

~ = Aw/w. The increase in income to capital caused by a tariff is estimated in an 
entirely analogous manner. 

A 

When a tariff is imposed, T = 1 initially and T = t. When a tariff is removed, T = 1 + 
t initially, so T = -t/(1 + t) . .The ratio ~rf is the elasticity of the wage rate with respect 
to a change in T. This ratio is obtained as follows. 

. F!rst, it is assumed that production of the domestic product is described by the 
equation 

0 = f( VA( K, L), I) = min { VAJtlj/VA, 1
1
'"'

1 
}, .... (02) 

where D is the quantity of domestic output, VA is value added, and WvA and "11 are 
output elasticities. VA is both linearly homogeneous and constant elasticity of substitution 
(CES) in capital .and labor." The function f assumes that VA and material inputs, I, are 
used in fixed proportions, with constant output elasticities, WvA and "11.6 It is also 
assumed that the price of I is fixed to the industry. 

4 For a description of CES production functions, see Section 9-4 of P.R.G. Layard and A.A. 
Walters, Microeconomic Theory, McGraw Hill, New York, 1978. 

11 An ou~put elas!icity is the percentage change in the use of a production factor brought about by a 
one-per~ent tncr~ase.m production, holding all factor prices fixed. If all output elasticities equal one, the 
producllon functJon 1s linear homogeneous (constant returns to scale). Output elasticities greater than 
one correspond to decreasing returns to scale; output elasticities less than one correspond to increasing 
returns to scale; negative output elasticities correspond to inferior factors. 
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If the domestic industry is in competitive equilibrium before the tariff is removed 
(firms are earning zero economic profits), the average output elasticity must equal one 
initially, 

(03) 

where <rv" is the share of value added in total cost and o 1 is the share of material input 
costs. That is, in competitive equilibrium, production must be characterized by local 
constant returns to scale when marginal cost equals average cost for the marginal fmn. 

Next, write the factor market equilibrium conditions as 

Ld( w, r, Dd ( Pd, PmT)) = L,( w) 

KJ w, r, Dd( Pd, PmT)) = K,( r), 

(04) 

(OS) 

where Ld and Kd denote. the quantities of labor and capital demanded by the industry, r 
is ~e rental rate 'on capital anci D..t is the consumer demand for the industry's output, 
which in tum is a function of the·· price of domestic output. (Pd) and the tariff-ridden 
price of the competing imports (P,nT); L, and K, are the quantities of labor and capital 
supplied to the industry. · . 

In the market for imports, we have 

Md(~, P~T) = M,( Pm), (06) 

D-S 
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where Md is the quantity of imports demanded and M; is th~ qu~ntity. suppli~d.' 
In a short-run period, the industry supply curve is the horizontal sum of existing 

firms' marginal cost curves. (Over a sufficiently longer period, however, entry by new 
firms will tend to dissipate any profits, and the supply curve will be horizontal at the 
minimum average cost.) Thus, price equals marginal cost, which is obtained by 
differentiating the cost function with respect to quantity, or 

Pd= w1Ial10 + 111<.t/10 +1 V10, (07) 

where units of I are defined such that the price P, = 1. 

Logarithmically differentiating equilibrium conditions (04), (05), and (06) totally 

with respect to T yields a system of three equations In four variables, wlT, r/T, P,JT, and 
pm rf and pd rT. 8 Logarithmically differentiating condition (07) with respect to 

T yields the required fourth· equation. Since this calculation is somewhat tricky, the . 
procedure is sketched here. 

First, note that condition (07) may be rewritten as 

Pdo = vLvVA + vK"'VA + ~"'· (07') 

Logarithmically differentiating condition (07') with respect to T yields 
A A 

Pd IT+ OIT = (wlT + LIT) c!>i.t (~IT+ K/T) 4>.c+ I/Tepp (08) 

where, 

4> = (Vv. )/[(V + v ')\jrv +' Vv.] 'i = L,K,I 
j I 1 .. ·L , K. VA 1 1 · 

{09) 

Note that LIT, KIT, and IIT may be expanded in' terms of wlT, r/T, and Q/T, 

LIT= T'ILw/T +'rl~rlT +vvA blT ... (010) 

KIT = Tl wlT + Tl rlT + IV O(T 
.. , , . . KL .. , K · . VA, . .i" 

, .. 

1/T = Vi OIT, (012) . 

where the TI'S are own- or cross-price demand elasticities. (Throughout this appendix, 
all ~wn-price demand elasticities are negative numbers.) 

Finally, 
A .... '" " .. •. 'A 

:.O/T.=.lJd PdlT + llci,;,(P,n IT+ 1); 
. . .. : .. · .. 

By substituting equation (013) into equatioqs (08), (010), (01.1), and .(012),.and 
~ ' , ; "• • • A 4 • 

~en, equations (010), {011), and (012) into equation {08), Pd IT may be ~xpres~ed in 
. A A 

ter~s of w/T, rlT, and Pm/T,forming the fourth independent equat.ion. · 

11 The model is solved using the conventional method of comparative statics that calculates 
analyticalJY. tpe desired elasticities at.the Initial equilibrium. The elasticities are·then used as Jog-linear 
approximations of the rate ~f Achange as the policy variable is perturbed. Thus, in equation .(01) the 
elasticity (log linea_r slope) w/T . is mulliplied by the percentage change In the policy·variabJe·, the tariff, 
t, ·and scaled by the labor bill. This method generates estimates that differ .from tru.e values by_ an 
approximation error'because the true elasticity deviates from ·the elasticity at the initial equilit;rium as the 
policy change causes the equilibrium to change. ~n other words, a point elasticity is used to approximate 
an arc elasticity. Because some of the· policy changes contemplated in this study are proportionally large, 
we also solved the model by a different method that does not suffer from approximation error. The' 
alternate solution technique requires that all of the structural equations be perfectly satisfied in both the 
initial and the post-policy change equilibrium. Although more difficult to use, the· altern!lte solution 
technique was relied on in cases where the relative magnitude of the policy change was jµdged to be so 
large as to result in unacceptably large approximation errors. Similarly, in such cases, the downstream 
factor income analysis presented in the next section was also performed using the same allemate solution 
technique. 



In matrix notation, the four equations may be written, 

Av'= B' 

where 

A= 

ll -e 
L L 

l'ln l'IK-~ 

4>L/0(1+ll L+4>i/4>Lll iJ 4>/0(1+llK+4>J4>&) 

0 0 

v = c"wir. Arrf, ~ rr. ~ rf) 

"'VA lld *vAlldm 

VvA lld VvA lldm 

-r 

ll -e m m 

(014) ' 

. B = ( -"1yAlldm • -ll<_,Al\tm• -l\tm /0[(cf>i.+cl\c)ll{,A+4>,v,-1], ~llm) 

and where the e's are supply elasticities. The solutions to (014) yield the values of 

;.,rT, ;ri, pdrf. and i:r,rr.7 

Now, \,Ising .the solution for the wage-tariff elasticity, w/T, the change in labor's 
income may be evaluated in (01) . 

. The compensated demand elasticities for K and L required in (014) ma~ be 
expressed in terms of cost shares and elasticities of technical substitution, 

lln= QKC1KL 

ll :QC1 
KL L KL 

ll :()Cf 
LK K KL 

(016a) 

(016b) 

. (016c) 

{016d) 

where the 0t's are cost-shares of total value added accounted for by either capital or labor 
and "n is the elasticity of substitution between labor and capital in value added. 

Similarly, the uncompensated own-price ·and cross-price demand elasticities for· the 
domestic and imported product used in {014) may be expressed in terms of market 
shares ( ~), Armington elasticity of substitution between the domestic and. imported 
product ( crd~, and the elasticity of demand for the composite good comprised of the two 
products (ri) , · · · 

7 Alternatively, the elasticities of the domestic and imported product prices may be calculated In 
terms of the expenditure shares, demand elasticities and the domestic product's supply elasticity. This 
last parameter is not specified in the problem solved in (014) because the domestic product supply 
elasUcity is implicit in the fully specified production structure and factor supply functions that underlie the 
exercise. The implicit supply elasticity, Ed, that is consistent with this underlying structure may be 
calculated by dividing O/T evaluated with the solution price-1arm elasticities in (013) by 

Pd Pr which is solved in (014). The solutions for the price tariff elasticities in terms of Ed are given 
by, . . 

A A 

Pm/T = [1\im l'lmd -1\n (l'ld- '°d)J/[( Tim-~) (1\i - ~) - l'lcim l'lmd J · {015a) 

_ {01Sb) 

8 The Armington elaslicity describes the degree of substitutability between these.two good in domestic 
demand. For an introduction to this concept, see Section 7.2 of K .. Oervis, J. de Melo, and S. Robinson, 
General Equilibrium Models for Development Policy, Cambridg~ University Press, Gambridge, 1982. 

0-7 
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Tld = ~ d Tl - ~ m ~m (D17a) 

Tlm = ~ m l'I - ~ d ~m (D17b) 

l'ldm= ~ m (<Jdm + l'I) (D17c) 

l'lmcF ~ d (<Jdm + l'I) (Dl 7d) 

The analysis has been presented in terms of removing a tariff. To apply the analysis 
- ·to estimate the effects of removing a quota, replace T with one plus the tariff-equivalent 

of the quota. 

In summary, the parameters required to estimate the effect of a quota on the income 
of capital and labor are cost and expenditure shares, the composite demand elasticity, the 
elasticities of substitution between the imported and domestic products and between 
capital and labor, the imported product and factor supply elasticities, the total wage (or 
capital rental payments) bill, and the equivalent tariff rate for the quota. 

\Velfare Analysis 

Relaxing import re·straints has several effects on U.S. national welfare. In this 
section, those effects· are identified and analyzed. The analysis is for a quota when the 
quota rents accrue to exporters. It is assumed that in the absence of the quota, the U.S. 
Government wo~ld iricr~ase subsidies to producers of the import-competing product so as 

. to maintain the initial price. . ' ' -- . ' 

Figure D-2, panel A depicts the import market. With the quota in place at quantity 
'M•, U.S. consumers pay the price Tpom, the world price is pom; and foreign exporters 
receive the difference between the U.S. and world price in the form of rents equal to 
areas B and C. When the quota is removed, U.S. residents pay a lower price for the 

· .import (P1m), and thus reduce expenditure on the initial quantity of imports by area B. 
In addition, U.S. residents increase purchases of imports and receive additional 
consumers' surplus_ of area A. Thus, in the import market, national welfare increases by 
the sum of areas A and B. · 

Panel B illustrates the domestic product market. In that market, the subsidy must rise 
'fo maintain the support price (P ~) when the quota is eliminated. Elimhtating. the .quota 
causes c9nsumption of the domestic product to fall from 0 0 to 0 1• Welfare increases by 
the a.ni.ount of reduction in subsidy paid to producers· (trapezoid E phis triangle F). The 
additional subsidy needed to maintain the support price results in a welfare loss that is the 
sum of areas ~. F, and G. Thus, the net cost incurred in the domestic product market 
co~sequent to removing the quota while maintaining the price with a subsidy is area a.e 

· The full .ii.aiional. welfare effect of eliminating the quota is thus the sum of areas A and 
·" B' in panel A less area G in panel B. · · 

Th_e geom~try ~f figure D-2 may ~e translated i.nto algebraic expressions.· Area A, 
11 -...:· .,• \ ., A A A 

. for· instan·ce, is approx.iniated by a. triangle with a base of (Pm IT+ l)T11 mOm , and a height 

~f :...ct ·J1:+1)Tg .where -T is negative because ~- qu~ta .with tariff equivalent t is· being 
re~ovep. Therefore, area A is approximated as, · · 

• •• A • A ' , A • • • 

·. , Area A= -[(Pm /T+l)2'J'211 mVm )/2, (018) 

11 The cost of the increased subsidy in the import-competing product market, area G, understates the 
true social cost to the extent that the tax used to generate the revenue needed to pay the additional subsidy 
results in less efficient allocations of resources and goods. The efficiency of-U. S. Federal taxes varies 
substantially among the various tax instruments. Even if it is assumed that the revenue would come at the 
expense of other government spending rather than from new tax revenue, a similar cost arises provided 
each additional dollar of government expenditure generates social benefits that exceed a dollar. The 
benefits of additional government expenditure would ~ave t~ exceed the actual expenditure in order to 
justify the efficiency costs of the required taxes. For a discussion of this issue, see E. K. Browning, "On 
the Marginal Welfare Cost of Taxation," American Economic Review, March 1987, pp. 11-23. 
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where V m is the initial expenditure on the imported product, and Pm rf is obtained from 
the solution to equation (014) or (015a). 

Similarly, area B is a rectangle with height -(Pm rf +l)TPm and base Om. Thus, 

Area B = -(Pm /T+l)TVm (019) 

A A A 

Finally, area G may be approximated by a triangle with height [Pd IT]oTPd, and base 
A A ... A 

[Pd IT] 1 TE J)d' where [Pd IT]o is the solution to equation (015b) under the assumption 
that the domestic product's supply elasticity, Ed, is zero, because the target price is 

A A ~ • 

maintained; and [Pd IT]o is the solution to the same equation under the assumption that 
the target price is not maintained and the full domestic supply response occurs.10 
Accordingly, area G may be estimated by calculating, 

A A A 

Area G = {[~ /T)o[Pd/T] 1 T2E dVd}/2 

The total effect on national welfare of eliminating a quota is given by 

A Welfare~ Area A+ Area B - Area G. 

(020) 

(021) 

Note that the total gain to domestic consumers of removing a quota equals the sum of 
areas A and B in Panel A plus the shaded area in Panel B: The consumer gains depicted 
in Panel B, however, come at the expense of U.S. taxpayers who must finance increased 
Government subsidies, and thus do not represent a change in net national welfare. Total 
consumer gains are calculated and reported for each product, and are comparable 
conceptually to consumer gains reported in previous studies ·that have generally treated 
the competing domestic product as homogeneous with the imported product. 

The Downstream Markets 
This section presents an analytical framework for assessing the effect that removing a 

quota has on the income of capital and labor employed in industries that ·are downstream 
from the protected market. 

Removing the quota causes prices of the import and competing domestic good to 
decline, so downstream industries will face a lower price for these intermediate inputs. 
The price reductions should lead to increases in production and sales o( downstream 
products, and in the demand for labor and capital in these industries (Ln a~d Kn). If Ln 
and Kn are not perfectly mobile among industries, or if the downstream in4ustry is large 
enough to affect prices in the markets for these factors, their price will be 'bid up 11 and 
they will receive higher income. · · 

In Figure 0-3, removing the quota causes demand for labor in a do\vnstream industry 
to shift from Lo to Lo'. Employment in the industry increases along the labor supply · 
curve (Lan) from Lmi to Ln1 and the wage rises from wmi to wn1· .The shaded rectangle 
approximates the income gain to workers in the industry. The equation for the rectangle 
is 

A A A 

AVLN~ (wn/T)VLNT, (022) 

where wn is the wage rate of labor in the downstre~m industry, VLN is the total labor-wage 
bill in the downstream industry (= wnLJ, and T equals -t/(1+t):12 Production in the 
downstream industry uses both primary factors and intermediate inputs, I. Intermediate 
inputs include both a composite product, lu, comprised of the restrained upstream import 
(Ium) and its U.S. import-competing substitute (lud) and a composite product {18 ) 

comprised of all other intermediate inputs. 

1° For a discussion of ,'Ed, see note 6, above. 
11 Generally, industry-specificity of production factors is greater the shorter the adjustment period. 
12 The analysis of the effects of an upstream tariff on income to capital employed by a downstream 

industry is entirely analogous. 
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The production function for the doWnstream product is given by 

Q = f( VA( K. L) I( I (I I \ I))= min { VA1/µvA 11/JJ.I} 
n If n ' u ud' uni' e ' ' (D23) 

which assumes that value added (VA) and intermediate inputs (I) are used in faxed 
·proportions. Output On. however, is not necessarily linear homogeneous in VA and I; 
scale returns depend on the output elasticities, J.1.vA and µ 1, and the cost shares. · 

Value added is assumed to be both linear homogeneous and CES in Kn and Ln with 
an elasticity of substitution of O'JCnLn. The upstream intermediate input, lu, is both linear 
homogeneous and CES in lud and Ium. The composite intermediate input, I, however, is 
composed of lu and 1. in fixed proportions, · 

I= g( I I ) =min { 11/µ1u J 1/µ1a}. : 
u' a · u ' a 

The total output elasticities for lu and 18 in On are given by 

fJ.u = fJ.1 fJ.1u , and 

J.l.a = J.1.1 fJ. la • 

(D24) 

(D2Sa) 

(D2Sb) 

Assuming the downstream industry begins in competitive equilibrium, the cost-share 
weighted average of output elasticities must equal one, or 

1 : (aLn + QJCn)J.l.VAn + (adn + C¥mn)fJ.u + aan fJ.a• (D26) 
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Furthermore, as in the case of the upstream market, downstream· firms charge 
marginal cost. Finally, the period considered is one that is too short for entry or exit to 
dissipate economic profits resulting from the upstream shock. Thus, the industry as a 
whole may be out of competitive equilibrium during this period. The markets to be 
examined include the capital and labor markets in the downstream industry, the 
downstream product markets, and the markets for both the upstream import and 
competing domestic products. 

Equilibria in the downstream factor markets require equality of demand and supply 
for each factor, or 

DLn( Wa• fat OJ = SLn(Wa). and (D27a) 

(D27b) 

Demands for labor and· capital in the downstream industry (Dtn and DKn) depend on 
the wage rate (wJ, the 1,1ser cost of capital (rJ·(assumed equal to the return to capital), 
and the quantity of .the downstream product produced in equilibrium (OJ. Intermediate 
input prices do not affect these demands because those inputs are used in fixed 
proportions. Supp~es .of each factor (SLa and SJCn) depend only on own pri,ces. 

Logarithmic differ~ritiation of conditions (D27a) and (D27b) yields, 

. . . 
l'IL Wn ff+ l'lu ~ff+ ~A Off: ~ W

0
ff, and 

l'ln ~ff + l'la: t;_ ./T + J.lvA Off = Eg f0 ff. 
• . • • • • .•• l • . ~. • • • 

. ' 
Note that the facto,r demand elasticities are income compensated, so 

l'IL = - <ra:n/(<rLn .f. (kKJ<TJCnLn• 

l'IKD = - <rLn/(crLn + .cra:J<T1tnLn•. 

l'ILKn = crICJ(<rLn + <;va:JuICnLn• and 

where the a's are cost .shares. 

(D28a) 

(D28b) 

(D29a) 

(D29b) 

(D29c) 

(D29d) 

To _solve simultar:ieously equations .(D28a) and (D28b), we need an exp~ession for 

'0/T. This expression is obtained by differentiating the . pricing condition that 
characterizes the output market ·equilibrium, which yields 

(030) 

where MC is the marginal cost function and Pa(OJ is the downstream product's 
inverse demand function. . Recalling that the downstream industry is in competitive 
equilibrium initially so that price equals average cost, total differentiation of (030) yields 

A A A A 

~IT=~ {JlvAD(<rLn wn/T + °'1tlnm + 

(D31) 

where 
,· 

f3 = (l'ln eJ/(En - 11J. (032) 

In definition (032), En is the elasticity of output (OJ with respect to marginal cost 
holding factor prices fixed and l'ln is the own-price elasticity of demand for the 



downstream U.S. product. The output-marginal cost elasticity eJ is implicit in the 
production structure specified by equation (D23) and may be found by twice 
logarithmically differentiating the cost function, recalling that the various output 
elasticities are assumed to be invariant with respect to scale. Doing so yields, 

En= A/B, (D33) 

where 

(D34a) 

B = (QLn + QKJi} µVAn (µVAn - 1) 

(D34b) 

Note from equation (D26) that A equals one. 

Now, inserting equation (D31) into equations (D28a) and (D28b) yields the desired 
system of simultaneous equations 

[ 

TILn-EL +µ2vAPQLn 

Tluen +µ2VA PQLn 

A A A A 

= - PJLvAn JAu [Qdn~ rr + <\in(~ rr + 1)) 

A A A A 

(D3S) 

[ : ] 
where ~ rr and Pd rr are solved in equation (D14), or in equations (D1Sa) and 
(D1Sb). 

The solutions to equation (D3S) may then be used in equation (022) to estimate the 
effect of changes in upstream protection on incomes of capital and labor in downstream 
industries. 
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APPENDIX E 
DATA AND PARAMETERS 



This appendix describes the data and parameters needed for the analysis outlined in 
appendix D 

Input-Output Data 

The analysis of agricultural import restraints outlined in appendix D requires a 
number of values calculated from input-output tables. 1 These values are taken from the 
1982 IMPLAN Input-Output Tables of the U.S. Forestry Service. This section describes 
these tables and values derived from them. 

The first step is to concord the product categories being examined to the Bureau of 
Economic Analysis (BEA) input-output sectors. In most cases, the categories being 
examined are Harmonized Tariff System (HTS) lines. These HTS lines are mapped into 
Standard Industrial Classification (SIC) sectors and from there to the BEA input-output 
sectors. In other cases (certain sugar products), the products are SIC sectors, and only a 
single mapping from SIC to BEA sectors is necessary. The results of these mappings are 
presented in table E-1. 

Table E-1 
Concordance to Input-output sectors 

HTS Line 

0201, Fresh, chllled beef and veal ..•.... 
0202, Frozen beef and veal ............ . 
0204, Mutton ......••.............•... 
0401, Milk and cream, not cone ......... . 
0402, Milk and cream, cone ........... . 

040310, Yogurt .......•............... 
04039010, Sour cream ....•............ 
804039015, Sour cream ............... . 
04039020. Buttermilk ......•........... 
04039040. Dried sour cream ........... . 

04039050, Dried sour cream ........... . 

04039060. Dried sour cream ........... . 

04039070, Sour cream .• , . , ........... . 
04041020, Fluld whey .... , ............ . 
04041040. Dried whey ................ . 

040490, Other mllk constituents ......•.. 

0405, Butter, other fats and olls ....... . 
0406, Cheese and curd .. , ............ . 
1202, Peanuts, not roasted ........... . 
17011100, Cane sugar ... , ............ . 

17011100, Cane sugar ................ . 
17011200, Beat sugar ................ . 
12129100, Beat sugar ....•............ 

12129200. Cane sugar ................ . 

17026020, Fructose syrup ......•....... 
20081100, Peanut butter . , •............ 

5201, Cotton, not carded or combed .... 
5202, Cotton card strips ...•...•....... 
5203, Cotton, carded and combed ..... . 

SIC sector 

2011, Meat packing plants 
20.11 , Meat packing plants 
2011 , Meat packing plants 
2026, Fluid milk ...............• 
2023, Dry, cond. and evap. 

milk ................. : ..• 
2026, Fluid milk ..............•• 
2026, Fluid milk ...•............ 
2026, Fluid milk ............... . 
2026, Fluid milk ............... . 
2023, Dry, cond. and evap. 

milk .................... . 
2023, Dry, cond. and evap. 

milk ................... .. 
2023, Dry, cond. and evap. 

milk ............•........ 
2026, Fluid milk ............... . 
2022, Cheese ................. . 
2023, Dry, cond. and evap. 

milk .................... . 
2023, Dry, cond. and evap. 

milk .................... . 
2021 • Creamery butter ......... . 
2022, Cheese ................. . 
0139, Field crops, n.e.c ........ . 
2061 , Cane sugar, except 

refining ................. . 
2062, Cane sugar refining ...... . 
2063, Beet sugar .............. . 
0133, Sugarcane and sugar 

beets ............•...•.. 
0133, Sugarcane and sugar 

beets .................. . 
2046, Wet corn mllllng .......•... 
2099, Food preparations, ...... . 

n.e.c 
0131, Cotton ................. . 
2299, Textile goods, n.e.c ...... . 
2299, Textile goods, n.e.c ...... . 

Source: Complied by the staff of the U.S. lnternatlonal Trade Commission. 

BEA Input-output sector 

140101, Meat packing plants 
140101 , Meat packing plants 
140101, Meat packing plants 
140600, Fluld milk 

140400, Cond. and evap. milk 
140600, Fluld milk 
140600, Fluld milk 
140600, Fluld milk 
140600, Fluld milk 

140400, Cond. and evap. milk 

140400, Cond. and evap. mRk 

140400, Cond. and evap. mUk 
140600, Fluld milk 
140300, Cheese 

140400, Cond. and evap. milk 

140400, Cond. and evap. milk 
140200, Creamery butter 
140300. Cheese 
020600, OU bearing crops 

141900, Sugar 
141900, Sugar 
141900, Sugar 

020502. Sugar crops 

020502, Sugar crops 
141700, Wet com mllllng 
143200, Food preparations, 

n.e.c. 
020100, Cotton 
171002, Textile goods, n.e.c. 
171002, Textile goods, n.e.c. 

1 The reader unfamiliar with input-output economics can consult C.S. Yan, Introduction to Input 
Output Economics, Holt, Rinehart and Winston, New York, 1969. 

E-2 



To calculate downstream effects, it is necessary to identify the important downstream 
users. This is done employing a "use matrix," which gives the inputs of commodities into 
industrial production.2 First, the domestic use matrix is transformed from value terms 
into input-output coefficients. These coefficients give the value of inputs of a given 
commodity into a dollar's worth ·of output of a given industry. Second, the coefficients 
are adjusted to account for differences in industry inflation rates between 1982 and 1987 
using IMPLAN price indices. 

Important downstream users are sectors with a . significant amount of their total costs 
attributable to protected upstream industries. A "significant" downstream connection is 
defined as one where the protected industry accounts for at least 5 percent of the total 
cost to the downstream user. The significant downstream users are presented in table 
E~2. A problem arises with the case of Bottled and Canned Soft Drinks. The 
input-output data show this downstream user having a coefficient of 0.06 for sugar inputs 
and 0.02 for wet corn milling inputs (corn syrup). In fact, the production process of the 
soft drinks industry has changed so that it exclusively uses corn syrup. For this reason, we 
set the coefficient for corn syrup inputs into soft drink production to 0.02 + 0.06 = 0.08 
and the coefficient for sugar inputs into soft drink production to 0.00. 

Table E-2 
Important downstream users of protected sectors' output 

BEA Suppl/er BEA downstream user 
Input 
Coeff/clent1 

140101, Meat packing plants ........... . 

140600, Fluid milk ..•••...........•.... 

140102. Sausages and other prepared meats ....... . 
141302, Frozen specialties ....................... . 
741)000, Eating and drinking places ................ . 
140200. Creamery butter ........................ . 
140500. Ice cream and frozen desserts ............ . 
140400, Cond. and evap. mllk .................... . 

140400. Cond. and evap. mUk ......... . 
140300, Cheese, natural and proc ................ . 
140500, Ice cream and frozen desserts ............ . 

140300, Cheese ..................... . 
140200. Creamery butter ............. . 
020600, OU bearing crops ............. . 

142002. Chocolate and cocoa products ............ . 
(2) ....................................... . 
(2) .••.•..•.••.••••••..•.••....••••.•••••• 
142600, Vegetable oll mills, n.e.c .........•........ 
142001, Confectionery products .................. . 

141900, Sugar ....................... . 
143200, Food preparations, n.e.c ................ . 
142002, Chocolate and cocoa products ............ . 
142300, Flavoring extracts and 

020502, Sugar crops ................. . 
141700, Wet com mllllng .............. . 

syrups, n.e.c ............•............... 
141403, Blended and prepared flour ............... . 
141900, Sugar ................................. . 
142200. Bottled and canned soft 

drinks ................................. . 
142300, Flavoring extracts and 

143200, Food preparations, n.e.c ...... . 
020100, Cotton ...................... . 

syrups, n.e.c .......................... . 
(2) . . ......••.••.......•••..•••.•...•...•.• 
160100, Broadwoven fabric mills 

and finishing ........................... . 
160300, Yarn mills and finishing . 

of textlles, n.e.c ....................... . 
142400, Cottonseed oil mills ...................... . 

·111002. TextUe goods. n.e.c .......... . 
160400, Thread mills ..........................•.. 
170200, Felt goods, n.e.c ............ · ........•.. 

' This coefficient represents the dollar value of the Input per dollar output of the downstream user. 
2 Not appllcable. 
3 See text for discussion of this coefficient. · 

0.48 
0.06 
0.05 
0.57 
0.14 
0.07 
0.06 
0.11 
0.05 

(2) 
(2) 

0.82 
0.20 
0.09 
0.06 

0.15 
0.06 
0.29 

30.08 

0.07 
(2) 

0.07 

0.08 
0.37 
0.05 
0.05 

Source: Cak:ulated by the staff of the U.S. International Trade c.ommlsslon from U.S. Forestry Service data. 

The methodology given in appendix D also reql,lires information on the cost shares of 
labor, capital, and intermediate goods in the protected meat processing sector and in all 
downstream sectors. These shares are calculated from the IMPLAN commodity output 
and value added data for the BEA input-output sectors given in table E-1. The resulting 
shares are presented in t~ble E-3. 

2 The use matrix is the sum of the IMPLAN do~es~ic use matrix and import use matrix. 
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Table E-3 
Shares of labor, capltal, and Intermediate goods In production 

BEA No. 

140101 
140102 
140200 
140300 
140400 
140500 
141302 
141403 
141900 
142001 
142002 
142200 
142300 
142400 
142600 
143200 
160100 
160300 
160400 
170200 
74000 

Description 

Meat packing plants ............................. . 
Sausages and other prepared meats .............. . 
Creamery butter ............................... . 
Cheese ....................................... . 
Condensed and evaporated mllk .................. . 
Ice cream and frozen desserts ................... . 
Frozen specialties .............................. . 
Blended and prepared flour ...................... . 
Sugar ........................................ . 
Confectionery products .......................... . 
Chocolate and cocoa products ................... . 
Bottled and canned soft drinks .•.................. 
Flavoring extracts and syrups. n. e. c .............. . 
Cottonseed oll mllls ...........•.................. 
Vegetable oll mllls, n.e.c ........................ . 
Food preparations, n.e.c ........................ . 
Broadwoven fabric mllls and finishing .............. . 
Yarn mllls, finish. of text .• n.e.c ................. . 
Thread mllls ..................•................. 
Felt goods, n.e.~ ............................... . 
Eating and drinking places ....................... . 

Shares 

Labor 

0.090 
0.130 
0.037 
0.062 
0.082 
0.184 
0.159 
0.143 
0.094 
0.197 
0.122 
0.189 
0.147 
0.119 
0.079 
0.188 
0.206 
0.215 
0.211 
0.414 
0.290 

Capital 

0.015 
0.068 
0.010 
0.037 
0.112 
0.079 
0.096 
0.110 
0.057 
0.133 
0.187 
0.076 
0.295 
0.136 
0.018 
0.199 
0.054 
0.064 
0.049 
0.121 
0.157 

lnterm. 
Goods 

0.896 
0.802 
0.953 
0.900 
0.805 
0.737 
0.745 
0.747 
0.849 
0.670 
0.692 
0.735 
0.558 
0.744 
0.903 
0.612 
0.740 
0.721 
0.740. 
0.465 
0.553 

Source: Calculated by the staff of the U.S. International Trade Commission using IMPLAN Input-Output Tables from 
the U.S. Forestry Service. 

Tariff Equivalents 

The analysis of appendix D requires the tariff equivalent of the subject agricultural 
import restraint. These equivalent are taken from a recent, ITC report on tariffication of 
agricultural import restraints that was prepared for the U.S. Trade Representative.3 

Elasticities of Substitution 

Two types of elasticities of substitution are required. The first of these is the 
Armington elasticity of substitution between imports and the domestic competing good.4 

These were taken from the literature and are presented in table E-4. 

Table E-4 
Armington elastlcltles 

Item Elasticity Source 

Meat 0.5 ........••..•..................... 
1. 7 ................................. . 

Sugar .....................•............ 

Dairy ..........................•........ 

Cotton .•............................•.. 

large .....•........•................. 
5.0 .......••.......•.•.•............. 
large .... , , •....•......•••........... 
1.7 ..........•....................... 
4.0 .....•.....•....•.••...•.......... 
4.0 .....••.•...•....•...•............ 
4.0 .....•..•.......•...•.......•.. · ... 
3.0 .....•..•...•.......••..•......... 

Hertel et al. (1989) 
Hanson et al. (1989) 
Hertel et al. (1989)1 
Hanson et al. (1989) 
Hertel et al. (1989)' 
Hanson et al. (1989) 
Hertel et al. (1989) 
Hanson et al. (1989) 
Hertel et al. (1989) 
Hanson et al. (1989) 

Peanuts ............................... . 

• These authors calibrated Armington elasticities for sugar and dairy In a computable general equlllbrlum model so 
that the model generated a ·plausible· Influx of Imports when the quotas were removed. ·Plausible· was defined as 
that obtained using USDA's SWOPSIM model. 
Sources: K. Hanson, S. Robinson, and S. Tokarlck. "United States Adjustment In the 1990s: A CGE Analysis of 
Alternative Trade Strategies,• Working Paper No. 510, Department of Agricultural and Resource Economics. 
University of California, August 1989; T.W. Hertel, R.L. Thompson, and M.E. Taigas. "Economywlde Effects of 
Unilateral Trade and Polley Uberallzatlon In U.S. Agriculture,• In A.B. Stoeckel, O. Vincent, and S. Cuthbertson 
(eds.), Macroeconomic Consequences of Farm Support Polle/es. Duke University Press. Durham, 1989. 

E-4 

3 Estimated Equivalents of U.S. Quotas on Agricultural Imports and Analysis of Competitive 
Conditions in U.S. Foreign Markets for Sugar, Meat, Peanuts, Cotton, and Dairy Products, USITC 
Publication No. 2276, February 1990. 

' The Armington elasticity describes the degree of substitutability between these two good in 
domestic demand. For an introduction to this concept, see Section 7.2 of K. Dervis, J. de Melo, and 
S. Robinson, General Equilibrium Models for Development Policy (Cambridge: Cambridge University 
Press, 1982). 



The second type of elasticity of substitution is the elasticity of substitution between 
labor and capital in the value added production function. These are taken from a survey 
by Caddy.s These estimates are given in table E;..5. 

Table E-5 
Central tendency for estimates of elastlclty of substitution between. labor and ·capltal, by sector 

Sector Estimate 

Agriculture, forestry, fisheries ............................................................. . 
Food and tobacco ...................................................................... . 
Textiles, apparel, and leather ................................................... ., .......... . 
Paper and printing ................................................... , .................. . 
Petroleum refining ....................................................................•... 
Chemicals, rubber, and plastics ........................................................... . 
Lumber, furniture, stone, clay, and glass .................................................. . 
Metals, machinery, Instruments, and miscellaneous manufacturing ............................. . 
Transport equipment and ordnance ........... -............................................. . 

0.676 
0.712 
0.903 
0.903 
0.783 
0.960 
0.912 
0.737 
0.816 

Source: V. Caddy, "Empirical Estimation of the Elastlclty of Substitution: A Review,• Working Papers OP-0_9, 
IMPACT Project, Industrial Assistance Commission, Melbourne Australia, 1976. , 

Supply Elasticities 

Three kinds of supply elasticities are required. The first of these is the elasticity of 
import supply. Estimates were taken from the literature and are presented in table E-6. 

Table E-6 
Import supply elastlcltles 

Item Elasticity Time period Source 

All Imports ......... . 
Meat .............. . 

10.0 
10.0 
15.0 

Long run ........ -......•.. 
1 year .............•..... 
> 1 year ..................• 

Haynes and Stone (1983) 
Tyers and Anderson (1989) 
Tyers and Anderson (1989) 

Beef ............. . 
Sugar ............. . 

Dairy .............. . 

5.0 
6.5 

9.0-12.0 
2.4 
3.7 

1 year .......•........•.. 
> 1 year ................•• 

Lo·ng run .......•.... · ..... 

Martin ( 1982) 
Tyers and Anderson (1989) 
Tyers and Anderson (1989) 

Hammlg et al. (1982) 
Lattimore et al. (1987) 

Sources: M. Hammlg et al., "The Effects of Shifts In Supply on the World Sugar Market,· Agricultural Economic 
Research, vol. 34, 1982, pp. 12-18; S.E. Hayne!! and J.A. Stone, ·specification of Supply Behavior In International 
Trade,• Review of Economics and Statistics, vol. 65. November 1983, pp. 626-632; R. Lattimore, J. Robertson, and 
G. Griffiths,• Domestic Dairy Policies and International Market Adjustment,• unpublished USDA Cooperative 
Agreement 58-3J22-5-00202 Project Report. September 1987; W.J. Martin, ·u.s. Agricultural Polley and the 
Demand for Imported Beef. • unpublished Ph.D. Dissertation. Iowa State University. 1982; R. Tyers and I<. Anderson. 
"Price Elastlcltles In International Food Trade: Synthetic Estimates From a Global Model,• Journal of Polley 
Modelling, vol. 11, Fall 1989, pp. 315-344. . . 

The second type of supply elasticity required is for U.S. supply. Estimates were taken 
from the literature and are presented in table E-7. 

11 V. Caddy, "Empirical Estimation of the Elasticity of Substitution: A Review," Working Papers 
OP-09, IMPACT Project, (Melbourne Australia: Industrial Assistance Commission, 1976). 
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Table E-7 
Domestic supply elastlcltles 

Item 

Meat: 
Beef, Veal ....... . 
Pork ............. . 
Mutton, Lamb ..•.. 

Sugar ...•.......... 

Dairy:. 
Milk ..•..••...•••. 
Butter .· .......... . 
Cheese ......•.... 
Other •............ 

Cotton .. · .......... . 

Peanuts ........... . 

Elasticity 

0.65 
1.00 
0.80 

0.50 
2.00 

0.50 
0.50 
0.64 
0.48 

0;14 

0.5~ 

Time period Source 

3-5 years . ............... Gardiner et al. (1989) 
3-5 years . ............... Gardiner et al. i1989) 
_3-5 y~ars ................ Gardiner et al. 1989) 

3-5 years . ............... Gardiner et al. (1989) 
Leu et al. (1987) 

3-5 years . ............... Gar·- ..... r .. ·1 3-5 years . ............... Gardiner et al. 1989) 
3-5 years 0 o o 0 0 0 o 0 o 0 o o Io o o Gardiner et al. 1989) 
3-5 years . ............... Gardiner et al. 1989) 

3-5 years ................ Gardiner et al. ( 1989) 

3-5 years . ............... Gardiner et al. ( 1989) 

Sources: W.H. Gardiner, V.O. Ronlngen, and K. Liu, Elasticities In the Trade Llberallzat/on Database, U.S. 
Department of Agriculture, Economic Research Service, May 1989; G.J. M. Leu, A. Schmitz, and A.O. Knutson, 
"Gains and Losses of Sugar Program Policy Options,• American Journal of Agricultural Economics, vol. 69, August 
1987, pp. 591-602. 
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Demand Elasticities 

' The analysis. r~qwres e~timates of the own-price elasticity of demand for the 
composite 'good mac:J.e up of the import and the domestic substitute. Such estimates and 
their sources are presented in table E-8. 



Table E-8 

Demand elastlcltles 

Item 

Food 

Meat .............. . 

Beef, Veal ....... . 

Pork ............. . 

Mutton, Lamb .... . 

Sugar ............. . 

Dairy: 
Milk 

Fluid ........... . 
Evap .......... . 

Butter ........... . 

Cheese .......... . 

Other ............ . 
Frozen . . . . . . . . . . 

Cotton ............ . 

Peanuts ........... . 

Elasticity 

-0.56 
-0.32 
-0.58 

-0.65 
-0.51 
-0.70 
-0.62 
-0.58 
-0.86 
-0.78 
-0.70 

-0.23 
-0.05 
-0.10 

-0.20 to -0.30 
-0.63 
-0.26 
-0.83 

-0.56 to -0. 70 
-0.17 
-0.73 

-0.50 to -0.60 
-0.33 
-0.52 
-0.75 
-0.12 

-0.56 

-0.74 
1-0.12 
-0.20 
-0.14 

• Dried beans, peas, and nuts. 

Time period 

Long run ................ . 

Cross section ............ . 
3-5 years ... · ............ . 
1 year ............•...... 
1 year .................. . 
3-5 years .........•...•... 
1 year .................. . 
3-5 years ............... . 

Source 

Maki (1988) 
Blanc. and Green (1983) 
Thell and Clements (1978) 

Green and Alston (1989) 
Helen and Wessells (1988) 
Gardiner et al. (1989) 
Huang ( 1985) 
Hahn (1988) 
Gardiner et al. ( 1989) · 
Hahn (1988) 
Gardiner et al. (1989) 

3-5 years . . . . . . . . . . . . • . . . · Gardiner et al. (1989) 
1 year . . . . . . . . . . . . . . . . . . . Huang ( 1985) 
1 year . . . . . . . . . . . . . . . . . . . Lopez (1989) 

3-5 years ............... . 
Cross section ............ . 
1 year ..................• 
1 year .................. . 
3-5 years ............... . 
1 year .................. . 
Cross section ............ . 
3-5 years ............... . 
1 year .................. . 
Cross section ............ . 
3-5 years ............... . 
1 year .................. . 

3-5 years ............... . 

3-5 years ............... . 
1 year .................. . 
1 year .................. . 
1 year .......... · •........ 

Gardiner et al. (1989) 
Hein and Wessells (1988) 
Huang (1985) 
Huang ( 1985) 
Gardiner et al. (1989) 
Huang ( 1985) 
Helen and Wessells ( 1988) 
Gardiner et al. ( 1989) 
Huang (1985) 
Helen and Wessells (1988) 
Gardiner et al. (1989) 
Huang (1985) 

Gardiner et al. (1989) 

Gardiner et al. (1989) 
Huang (1985) 
Schaub (1987) 
Rucker and Thurman (1989) 

Sources: L. Blanclfortl and R. Green. "An Almost Ideal Demand System Incorporating Habits,• Review of Economic 
Studies, vol. 65, August 1983,·pp. 511-515; W.H. Gardiner, V.O. Ronlngen, and K. Liu, Elasticities In the Trade 
Liberalization Database, U.S. Department of Agriculture, Economic Research Service, May 1989; R. Green and J. 
Alston, "Elasticities In AIDs Models.• unpublished paper, University of California, Davis, January 1989; W.F. Hahn, 
"Effects of Income Distribution on Meat Demand,• Journal of Agricultural Economic Research, vol. 40, Spring 1988, 
pp. 19-24; Helen, O.M. and C.R. Wessels, "The Demand for Dairy Products: Structure, Prediction, and 
Decomposition," American Journal of Agricultural Economics, vol. 70, May 1988, pp. 219-220; K.S. Huang, U.S. 
Demand for Food: A Complete System of Price and Income Effects, USDA ERS, Technical Bulletin No. 1714, 1985; 
R. Lopez, "Political Economy of U.S. Sugar Policy.• American Journal of Agricultural Economics, 71, 1989, 20-31: 
A. Maki, "The Estimation of a Complete Demand System Using the Marginal Rates of Substitution,• The Economic 
Studies Quarterly, vol. 39. March 1988, pp. 64-76; R.R. Rucker and W.N. Thurman, "The Economic Effects of 
Supply Controls: The Simple Analytics of the U.S. Peanut Program,• North Carolina State University, May 1989; J.D. 
Schaub, "Peanut Demand Estimates and Consumers' Cost of the Peanut Program,• paper presented at the annual 
meeting of the American Peanut Research and Education Society, Orlando, Florida, July 14-17, 1987; H. Thell and 
K.W. Clements, "A Differential Approach to U.S. Import Demand," Economics Letters, vol. 1, 1978, pp. 249-254. 
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