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CHAPTER 1. INTRODUCTION 

The subject of this paper is a relatively new way to limit imports: 
export restraint agreements (ERA's). 1/ These differ from traditional forms 
of protection in several ways. First, they are imposed by the exporting 
country or countries, whereas traditional tariffs and quotas are imposed by 
the importing country or countries. 

Second, ERA's generally apply only to exports to certain countries. 
Thus, they differ from restrictions covered under article I of the General 
Agreement on Tariffs and Trade, the most-favored-nation (MFN) principle, since 
they do not generally apply equally to all MFN trading partners. 

Third, ERA's are export, rather than import, quotas. That is to say, 
they are administered by the exporting country, although the importing country 
may also establish an import quota to insure that imports from the exporting 
country do not exceed the agreed limit. 

Lastly, ERA's are "voluntarily" entered into by the exporting country, 
although the exporting country generally takes such action to forestall the 
importing country from taking more drastic unilateral action. 

There is no precise definition of an ERA. ERA's have been known as 
self-restraint arrangements (SRA's), market penetration constraints (MPC's), 
voluntary export restraints (VER's), voluntary restraint agreements (VRA's), 
voluntary restraint arrangements (VRA's) and orderly marketing agreements 
(OMA's). While ERA's always contain an export quota, they follow no 
prescribed format. The export quota may be only one element of the 
agreement. There may be other provisions of the agreement regulating exports 
from the exporting country or providing for review of or changes in the quota 
under certain circumstances. ERA's need not be in writing, and when not in 
writing they are frequently referred to as arrangements rather than 
agreements. Their full terms may not be publicly known. They are not 
necessarily the result of negotiations in which the importing country has 
actively participated (in fact, the domestic laws of the importing country may 
prohibit such participation). Finally, they may be bilateral in the sense 
that the importing country may impose a corresponding import quota. 

The term "orderly marketing agreement" is generally used to describe 
export restraint agreements specifically authorized by U.S. legislation. 
Section 203 of the Trade Act of 1974 (19 U.S.C. 2253), which describes the 
types of relief the President can impose when this Commission has made an 
affirmative determination under section 201 of the Act, 2/ permits the 

1/ The first four export restraint agreements were reached between Japan and 
the United States in the mid-1930's; they limited Japanese exports of various 
cotton textiles to the United States for a period of no more than 3 years. 

2/ In order to make an affirmative determination, the Commission must find 
that "an article is being imported into the United States in such increased 
quantities as to be a substantial cause of serious injury, or threat thereof, 
to the domestic industry producing an article like or directly competitive 
with the imported article." This standard for relief is derived from the 
internationally-sanctioned rule under Article XIX of the GATT. 
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President, among other things, to negotiate orderly marketing agreements with 
the countries exporting the product found to be injuring a U.S. industry. 1/ 
As a result of such an agreement, the exporting country would "voluntarily 
limit its exports to the United States to a stated level over an agreed upon 
period, and to ensure that U.S. imports would not exceed the agreed upon 
level. The President would generally proclaim an import quota at the level 
set forth in the agreement. Other Presidential authority for negotiating 
orderly marketing agreements is set forth in section 204 of the Agricultural 
Act of 1956 (7 U.S.C. 1854), but that authority is limited to textile and 
agricultural products. 

The ERA's discussed in this report were sought by the United States in 
order to reduce the impact of imports on certain U.S. industries. The steel 
ERA's were voluntary restraint arrangements; there were no written 
agreements. The television and footwear ERA's were orderly marketing 
agreements negotiated by the President pursuant to section 203 of the Trade 
Act of 1974. 

Purpose of the Study 

The purpose of this econometric study is to assess U.S. experience with 
export restraints as a means of limiting imports. More specifically, the 
study examines the effects of restraints imposed by foreign countries on their 
exports to the United States of steel, color television receivers, and 
nonrubber footwear as a result of agreements or arrangements negotiated by the 
United States. It evaluates the effects of these actions on the volume of 
U.S. imports, on the price of domestically produced competing products, and on 
levels of domestic consumption, production, and employment. The results are 
useful in appraising ERA's in terms of their cost and effectiveness in meeting 
their objectives. Whether the protected industries improved their 
competitiveness vis-a-vis foreign suppliers was not addressed in this study. 

Contents of the Study 

This study consists of five chapters and four appendices. The economic 
effects of voluntary export restraints in the industries producing steel, 
color television receivers, and nonrubber footwear are presented in chapters 
2, 3, and 4, respectively. Chapter 5 contains the conclusions. Appendix A 
presents a theoretical framework for the analysis of trade restrictions. 
Appendices B, C, and D present in detailed form the statistical analyses used 
to derive the results stated in chapters 2, 3, and 4. 

1/ The negotiation of an OMA is frequently a preferred approach to re le 
in section 201-203 matters since compensation (equivalent trade concessions to 
compensate for the increased protection of the article subject to the quota) 
to the exporting country would not be owed and the exporting country would 
have no right to retaliate. Were the United States to raise a tariff or 
impose a unilateral quota instead, compensation or retaliation might be 
permissible under the GATT. Exporting countries may prefer an OMA to other 
forms of relief because they may believe an OMA is likely to be less 
restrictive, that it can be more easily adjusted in the event problems are 
encountered in its administration, and/or that other GATT countries facing 
similar problems with respect to imports from the exporting country would be 
unsympathetic to any request for GATT action against the importing country. 
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CHAPTER 2. THE EFFECTS OF VOLUNTARY RESTRAINT ARRANGEMENTS 
ON STEEL MILL PRODUCTS 

This chapter analyzes the effects of the voluntary restraint arrangements 
(VRA's) on steel mill products. 1/ The first section presents some background 
information on voluntary restraint arrangements in the U.S. steel industry. 
The second section presents the estimates of the effects of the VRA's on 
domestic prices, consumption, production, and employment as well as on the 
volume of U.S. imports of steel mill products. 2/ Comparisons between the 
estimated effects of this study and those of other studies are included in the 
second section. The statistical model of the steel industry used to calculate 
the economic effects of VRA's is presented in appendix B. 

Background on Voluntary Restraint Arrangements 
on Steel Mill Products 

Prior to the 1959 steel strike, imports of steel were insignificant, but 
beginning with the strike and continuing through the 1960's, imports of steel 
increased steadily. By late 1967, imports had grown to the point that there 
was congressional interest in establishing quotas on imports of iron and steel 
products. Senator Vance Hartke (D. Ind.) introduced a bill which, among other 
things, would have limited steel imports to 9.6 percent of the U.S. market, 
the share of the U.S. market held by imports during 1964-66. In the summer of 
1968, both West Germany and Japan proposed to place voluntary restrictions on 
their steel exports to the United States in order to forestall the imposition 
of quotas. Their proposal was based on the condition that hearings on the 
quota bill be stopped and the bill be shelved. 3/ After a short period 
of negotiation, an agreement was reached in principle. 4/ 

The first two voluntary restraint arrangements on steel mill products 
took effect on January 1, 1969, and limited exports from Japan and the 
European Economic Community (EEC) to an amount of 5.75 million net tons each 
for 1969. 5/ Quotas were not established for specific products for individual 
exporting countries other than Japan. A 5-percent annual growth in the quotas 
was permitted. The arrangements were to expire on December 31, 1971. 

Strong U.S. demand for imported steel during the restraint period coupled 
with the restraining effect of the quotas (e.g., the arrangement called for a 
reduction of imports from the subject countries in 1969 from 1968 levels) and 
the absence of limitations on specific types of steel products covered by the 

1/ The Trigger Price Mechanism is not covered by this study. 
2/ For convenience, the price of domestically produced competing goods is 

referred as domestic price. 
3/ W. T. Hogan, The 1970's: Critical Years for Steel, Lexington, Mass., 

1972, pp. 54-55. 
4/ At a press conference on July 10, 1968, Mr. Yoshihiro Inayama, chairman 

of the Japan Iron and Steel Exporters' Association, expressed Japan's 
readiness to voluntarily restrict exports to the United States. In the same 
capacity, he later sent an official statement to the U.S. Secretary of State 
on Dec. 23, 1968, indicating Japan's intention to restrain its exports to the 
United States. For details on the VRA's on steel imports, see Hogan, op. 
cit., pp. 45-71. 

5/ Observed U.S. imports of steel from Japan and the EEC in 1968 were 7.3 
million and 7.1 million net tons, respectively. 
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quotas resulted in a shift in product mix of imports towards more expensive 
stainless and alloy tool steel products. This occurred notwithstanding, for 
example, Japan's promise to "try not to change greatly the product mix and 
pattern of distribution of trade as compared with the present." 1/ 

The upgrading of imports can be shown by comparing the volume and the 
value of imports in 1968 and 1970. The total value of imports from the 
restraining countries was about the same, despite a 27-percent decline in the 
volume of imports in 1970. This implies that if the United States had 
imported the same quantities as in 1968 but with the product mix of 1970, the 
total value would have increased by 37 percent. Two factors accounted for the 
change in the value of the imports: the price of steel rose 14 percent from 
1968 to 1970, and the product mix was upgraded. 2/ 

The trade statistics indicate that while the VRA's reduced the quantities 
of steel mill products imported, the arrangements were less effective in 
reducing the value of steel imports because of the changes in product mix. 
The 3-year extension of the arrangements (or the extended VRA's), which went 
into effect on January 1, 1972, contained specific tonnage limitations on 
categories of specialty steels such as stainless, tool, and other alloys, 
because of changes in product mix. Two types of steel, fabricated structural 
steel and cold bars, which Japan and the EEC claimed were excluded from the 
first VRA limitation, were specifically included. Instead of the former 
5-percent rate, the extended arrangements set the annual increase in tonnage 
of allowable imports at 2.5 percent. 3/ Unlike the original VRA's, which gave 
the same export quota to Japan and the EEC, the extended VRA's set a higher 
quota for the EEC because the United Kingdom joined the EEC in 1972. 

The export ceilings under these arrangements, and the actual U.S. imports 
from each group of countries for which the arrangements were in effect, are 
shown in table 2.1. 

1/ This promise was stated in Inayama's letter to the U.S. Secretary of 
State dated Dec. 23, 1968. 

2/ U.S. Department of Commerce statistics indicate that the composite price 
for finished steel rose from $0.0873 per pound in 1968 to $0.1014 in 1970. 
The total quantity and value of imported steel from the restraining countries 
in 1968 were 14.39 million net tons and $1,514 million, respectively. The 
1970 figures were 10.50 million net tons and $1,510 million. Exports of steel 
to the United States by the United Kingdom were not included in the figures 
for either year. 
3/ On May 2, 1972, the Associations of the Steel Producers of the European 

Coal and Steel Community and the Association of Steel Producers of the United 
Kingdom declared, through a letter addressed to the U.S. Secretary of State, 
their intention to limit exports of steel mill products to the United States 
through Dec. 31, 1974. On May 4, the Chairman of Japan Iron and Steel 
Exporters' Association wrote a letter to the U.S. Secretary of State for the 
same purpose. All terms of the renewed VRA's were stated in these two letters. 
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Table 2.1.--Export ceilings and actual U.S. imports of steel mill products, 1969-74 

(In thousands of net tons) 

• Item 1969 1970 ! 1971 ! 	1972 ! 1973 1974 

Japan: : : • • 
VRA ceiling 	 : 5,750 : 	6,038 : 6,339 : 	6,498 : 6,660 : 6,827 
Actual U.S. imports 	 : 6,253 : 	5,935 : 6,908 : 	6,440 : 5,637 : 6,159 
Actual imports as percentage : : : : 

of ceiling- 	 : 108.7 : 	98.3 : 109.0 : 	99.1 : 84.6 : 90.2  
EEC: 	1/ 	 : : : : : : 

VRA ceiling 	 : 5,750 : 	6,038 : 6,339 : 	8,014 : 8,094 : 8,296 
Actual U.S. imports 	 : 5,199 : 	4,573 : 7,156 : 	7,779 : 6,510 : 6,424 
Actual imports as percentage : 

of ceiling 	  90.4 : 	75.8 : 112.9 : 	97.0 : 80.4 : 77.4 
All restraining countries: 

VRA ceiling 	 :11,500 :12,075 :12,679 :14,512 :14,754 : 15,123 
Actual U.S. imports 	 :11,452 :10,508 :14,064 :14,219 :12,147 : 12,583 
Actual imports as percentage : 

of ceiling 	  99.6 : 	87.0 : 110.9 :98.0 : 82.3 : 83.2 
Nonrestraining countries: : : : : 
Actual U.S. imports 	 : 2,582 

Total U.S. 	imports 	 :14,034 
: 	2,856 
:13,364 

: 	4,240 
:18,304 

: 	3,462 
:17,681 

: 	3,003 
:15,150 

: 
: 

3,387 
15,970 

Exports of nonrestraining : 
sources as percentage of U.S. : : • : 

imports  	 18.4 : 	21.4 : 23.2 : 	19.6 : 19.8 : 21.2 

1/ United Kingdom excluded in 1969-71 and included in 1972-74. 

Source: U.S. Department of Commerce and letters of intent of Japanese and European steel 
producers. 



The Estimated Effects of the VRA's on Steel Mill Products 

For the purpose of estimating the effects of the VRA's on steel mill 
products, this study assumes that, because there is a high degree of 
concentration in the industry, there is also a high degree of interdependence 
among firms: the actions of each firm can affect all others in the steel 
market. As a result, each firm is assumed to have a good idea of what the 
reactions of its competitors and customers would be to a price change. 
Calculations of the effects of the VRA's are based on a market model, whose 
specifications are shown in appendix B. Substitutions of imports from the 
nonrestraining countries for imports from the restraining countries are 
considered in the model. 

As shown in table 2.1, the observed quantity of U.S. imports from the 
restraining countries was at or below the announced ceiling in 5 of the 6 
years; it exceeded the ceiling in 1971. Two things contributed to the 
overshipments in 1971: the excess capacity of restraining countries, which 
was then the highest of all 6 years the VRA's were in effect, and a 10-percent 
import surcharge imposed by the United States on August 15, 1971. Once the 
surcharge was imposed, the restraining countries no longer felt obligated to 
abide by the arrangements. 1/ 

Table 2.1 also shows that the lowest ratio of the actual exports to the 
quota ceiling, 82.3 percent, was in 1973. The high domestic shipments in the 
restraining countries and their relatively low rates of excess capacity were 
two possible explanations for the low ratio. U.S. domestic shipments also 
peaked in 1973; the high level was fostered by an improvement in the 
competitiveness of U.S.-produced steel, which was brought about by a 
devaluation of the dollar. 2/ The observation that the actual levels of 
exports were below the quota limits should not be interpreted to mean that the 
export quotas were set above free-market levels. 3/ Several studies, 
including this one, indicate that imports would have been greater if they had 
not been discouraged by the quotas. The economic effects of the VRA's 
estimated by this study are shown in table 2.2. 

1/ Hogan, op. cit., p. 62. 
2/ The capacity utilization rate in the U.S. steel industry reached its 

peak, 98 percent, in 1973. A General Accounting Office study indicated that 
the shift in competitiveness of U.S. steel was brought about by devaluation of 
the dollar, which made U.S. steel prices more attractive, and by the worldwide 
boom in steel demand. For details, see The Comptroller General of the United 
States, Economic and Foreign Policy Effects of Voluntary Restraint Agreements 
on Textiles and Steel, March 1974. 

The domestic steel industry's competitiveness problems were also discussed 
comprehensively in an Office of Technology Assessment Report entitled 
Technology and Steel Industry Competitiveness, U.S. Congress, June 1980. 

3/ World demand was extremely high and prices in Europe and some 
nonrestraining countries were higher than in the United States in 1973; thus 
it was not a bargain to export to the United States. 
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Table 2.2.--Estimated effects of the VRA's on steel mill products, 1969-74 

Item 	 ! 1969 1970 • 1971 ! 1972 ! 1973 1974 

Changes in imports: 	 : • 
-2.85 
20.3 

: 
: 

-4.39 
32.8 

: -5.24 
28.6 

: 
: 

-1.51 
8.5 

: 
: 

-0.98 
6.5 

: 
: 

-4.07 
 25.5 

Million net tons-- 	. 
Percent of observed imports-----: 

. : 
Changes in domestic price:  

$9.67 : $11.83 : $11.03 : $3.85 : $2.84 : $10.43 Per net ton 
Percent of observed price-----: 5.3 : 5.7 : 5.3 1.7 : 1.3 : 3.6 

Changes in domestic demand: 	: : • • : 
-2.42 : -2.82 : -2.50 : -0.82 : -0.59 : -1.86  Million net tons-----. 

Percent of observed demand-----: 2.4 : 2.9 : 2.4 : 0.8 : 0.5 1.6 

Changes in domestic production: • . • : • : 
Million net tons-----: 0.14 : 1.54 : 4.79 : 0.80 : 0.25 : 2.12  

Percent of observed production 	: 0.1 : 1.7 : 5.5 : 0.9 : 0.22 : 1.9 

Changes in domestic employment: 1/ 	:  
Man-years 	: 1,657 : 17,335 : 55,223 : 9,394 : 2,857 : 28,235 

Calculated exports of restrain- 
ing countries under free 
trade:  

: 
: 

• 
• 

Million net tons 	: 13.99 : 15.22 : 19.51 : 15.76 : 12.98 : 16.75 

Observed exports of restraining 
countries: : 

Million net tons 	: 11.50 : 10.51 : 14.06 : 14.22 : 12.15 : 12.58 

Announced export quota ceilings: 	. . : : 
11.50 : 12.08 : 12.68 : 14.51 : 14.75 : 15.12 Million net tons 	. 

(millions of net tons)  

1/ Changes in domestic employment include those of related industries such as iron ore mining, 
coal mining, limestone, and scrap. 

Source: App. B. 
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Effects on imports 

The estimated annual reductions in the volume of steel imports due to the 
VRA's were large, ranging from 6.5 percent of the actual imports in 1973 to 
32.8 percent in 1970. Over the 6-year period, the VRA's reduced the imports 
by an estimated 19.04 million net tons, with an annual average reduction of 
3.2 million net tons. 1/ 

Jondrow 2/ and Takacs 3/ also evaluated the VRA's effects on the U.S. 
steel industry. One major difference between their studies is the 
substitution assumptions. Takacs permits import substitution between 
restraining and nonrestraining countries, and Jondrow assumes that 
quantitative restrictions are applicable to all exporting countries. 4/ Their 
estimates of the effects of the VRA's on the volume of imports of steel mill 
products are larger than those of this study, as indicated in table 2.3. 5/ 

The effects of the VRA's on the volume of imports can also be calculated 
using estimates of the responsiveness of imports to income (GNP) and price 
changes. For instance, MacPhee used an estimated income elasticity of demand 
for steel imports of 2.3 (i.e., degree of responsiveness of steel imports to 
income) to predict what U.S. imports of steel would have been at constant 
relative prices. With a 2.6-percent increase in real gross national product 
(GNP) in 1969, he estimated that the volume of U.S. steel imports in 1969 
should have increased by 6.0 percent to 18.8 million net tons. The actual 
import volume was 14.0 million net tons, indicating that the VRA's effect on 
U.S. steel imports in 1969 prevented the entry of 4.8 million net tons. 6/ 
This figure is higher than the estimates by Jondrow and this study, but Tower 
than Takacs' estimate. 

Effects on domestic producer prices 

The model indicates that the imposition of VRA's on steel mill products 
resulted in increased domestic prices. The estimated increases in the annual 
average producer price of steel mill products ranged from 1.3 percent in 1973 
to 5.7 percent in 1970. Average estimate for the 6 years shows that VRA's 
caused users to pay 3.8 percent more than under free trade. 

In his study, Jondrow simply assumed that producer prices of steel were 
unaffected by imports. His assumption is contradicted by the results of 
Crandall, who regressed the producer prices on the prices of imported steel 

1/ The total reduction in imports was valued at 6.10 billion based on t e 
unit value (f.o.b.) of U.S. imports of steel mill products in 1974. 

2/ A. Jondrow, "Effects of Trade Restrictions on Imports of Steel," in U.S. 
Department of Labor, The Impact of International  Trade and Investment on  
Employment,  1978. 

3/ W. E. Takacs, Quantitative Restrictions and U.S.  Steel Industry, an 
unpublished Ph.D. dissertation, Johns Hopkins University, May 19 - 

4/ Takacs' assumption corresponds to the two-exporter model shown in fig. 
A.4, while Jondrow's assumption corresponds to the single-exporter model shown 
in fig. A.3 in app. A of this study. 

5/ Jondrow's study covered only 5 years, 1969-73. 
T/ R. A. MacPhee, Restrictions on International  Trade in Steel,  Lexington, 

Mass., 1974. MacPhee's extrapolating method was used in subsequent cases of 
color television receivers and nonrubber footwear of this study. 
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Table 2.3.--A comparison of different estimates of the effects of the 
VRA's on the volume of imports of steel mill products, 1969-74 

(In millions of net tons) 

Item 	• 1969 • 1970 	1971 	1972 	1973 	1974 	
Annual 

: 	average 

This study--: -2.85 : -4.39 : -5.24 : -1.51 : -0.98 : -4.07 : 	-3.2 

Joadrow-----: -3.30 : -4.10 : -9.20 : -10.20 : -7.20 : 	: 
• 

Takacs----•-: -5.81 : "-7.96 : -10.91 : -8.44 : -7.74 : "-12.92 : 	-9.0 
• 

MacPhee 1/--: -4.80 : 	: 	: 	: 	: 	: 

• 
1/ MacPhee estimated the change in imports for 1969 only. 

and other variables. Crandall's estimates of the effects of the VRA's on the 
producer price are within a range of 1.2 percent in 1971 to 3.5 percent in 
1972. 1/ Takacs' estimated changes in the prices are much higher, ranging 
from 13 percent in 1972 to 15 percent in 1971. 

This study's estimates of changes in domestic prices fall between the 
estimates of Crandall and Takacs, with estimated effects on domestic prices 
ranging from a 1.3-percent increase in 1973 to a 5.7-percent increase in 
1970. As expected, the empirical results of the three studies are consistent 
with the hypothesis that the restraints have a positive effect on the domestic 
price. A comparison between this study and Takacs' estimates of the VRA's 
effects on the domestic producer price is presented in the following table. 

Table 2.4.--A comparison of different estimates of the effects of the 
VRA's on domestic prices of steel mill products, 1969-74 

(per ton) 
• 

Item 	• 1969 	1970 • 1971 • 1972 • 1973 : 1974 : 	
Annual  
average • 

• • 

This study--: $9.67 : $11.83 : $11.03 : $3.85 : $2.84 : $10.43 : 	$8.28 
• 

Takacs-----•: $26.14 : $29.65 : $32.07 : $27.88 : $28.56 : $38.95 : 	$30.58 
• • • 

Effects on domestic demand 

Increases in the domestic price of steel mill products were 
expected to decrease the quantity demanded, as the law of demand states that 
the price and quantity demanded are inversely related. The largest increase 

1/ R. A. Crandall, The United States Steel Industry in Recurrent Crisis:  
Policy Options in a Competitive World, The Brookings Institution, 1981. 
Crandall's study is limited to basic carbon steel, which is disaggregated into 
five major categories: bars, cold rolled sheet, hot 4.rolled sheet, plate, and 
structurals. Like this study, Jondow's and Takacs' studies cover all types of 
steel mill products without disaggregation. 
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in the domestic price, in 1970, was estimated to have resulted in the largest 
decrease in the quantity of steel mill products demanded (2.82 million net 
,tons). The smallest estimated decline in the quantity demanded was found in 
1973, when the estimated increase in domestic price was the smallest during 
the 6-year period. In total, the estimated reduction in the quantity demanded 
was 11.01 million net tons, which was smaller than Takacs' estimates. The 
following table is a comparison of the estimates of the two studies. 

Table 2.5.--A comparison of different estimates of the effects of the 
VRA's on domestic demand for steel mill products, 1969-74 

(In millions of net tons) 

Item 	: 
• 

1969 
• 
• 1970 

• 
• 1971 • 1972 : 1973 • 1974 Annual 

average 

This study--: 

Takacs------: 

-2.42 

-6.03 

: 

: 

-2.82 

-6.84 

: 

: 

-2.50 

-7.39 

: 

: 

-0.82 

X6.43 

: 

: 

-0.59 

-6.59 

: 

: 

-1.86 

-8.98 

: 

: 

-1.84 

-7.04 

Takacs' estimated changes in domestic demand are relatively large, which 
is not surprising because her estimated changes in domestic prices are larger 
than those of this study. 

Effects on domestic production and employment 

Although the VRA's may have reduced the volume of steel imports from VRA 
countries considerably, they apparently had a relatively small effect on 
domestic production. For instance, in 1973, when domestic production 
increased by 21 percent compared with the 1972 production level, according to 
the statistical analysis only 1.1 percent of the increase, or 250,000 net 
tons, could be attributed to the VRA's. Most of the increase in domestic 
productions was attributable to increased demand for steel. This study found 
that the largest effect of the VRA's on domestic production was an increase of 
4.79 million net tons in 1971. 

Jondrow's study found a relatively large effect on domestic production 
compared with Takacs' study and this study. However, unlike the Takacs' study 
and this study, Jondrow's study did not take into account imports from third 
countries. A comparison of the effects of the VRA's on domestic production 
estimated by the three studies is presented in the following table. 

Table 2.6.--A comparison of different estimates of the effects 
of the VRA's on domestic steel production, 196974 

(In millions of net tons) 

Item 	: 1969 1970 • 1971 ! 1972 ! 1973 : 1974 : 
• 

Annual 
average 

: . • • 
This study--: 0.14 : 1.54 : 4.79 : 0.80 : 0.25 : 2.12 : 1.61 

Jondrow-----: 1.50 : 2.87 : 6.00 : 7.70 : 7.84 : - : 5.18 
: • : : 

Takacs------: -0.22 : 1.22 : 3.52 : 2.01 : 1.16 : 3.94 : 1.94 
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All three studies indicate that domestic steel production would have been 
lower in the absence of the VRA's, and, thus, employment in the steel industry 
would have been lower also. 

This study also estimated the effects of VRA's on total domestic 
employment, including that in the steel and related industries. An 
input-output technique was used to convert production changes into employment 
changes. The calculated annual effects on employment ranged from 1,657 
man-years to 55,223 man-years. On the average, the VRA's were estimated to 
have saved 19,117 jobs per year over the 6-year period. 1/ 

Jondrow also estimated the effect of the VRA's on employment in the steel 
industry (SIC sector 331) during the restraining period, 1969-73. His 
results, as well as those of this study, are presented in the following table. 

Table 2.7.--A comparison of different estimates of the effects 
of the VRA's on domestic employment, 1969-74 

(In man-years) 

Item 	: 
• 

1969 : 
: 

1970 ' 
: 

1971 • 
' : 1972 

• 
' 	1973 . 

• 
: 

. 
1974 	. . 

Annual 
average 

This study--: 
. 

Jondrow 	: 

1,657 

16,495 

: 
: 
: 

17,335 

38,961 

: 
: 
: 

55,223 

34,051 

: 
• 
: 

9,394 

89,997 

: 	2,857 
. 
:109,341 

: 
: 
: 

	

28,235 	: 
: 

	

- 	: 

19,117 

57,769 

Jondrow's estimates of changes in domestic employment are higher than 
those of this study because his estimates of the production effects are much 
higher. The method of estimating the employment effects differed in that 
Jondrow failed to account for employment effects in related industries. This 
study was unable to adjust for the fact that the least efficient facilities 
would have been the ones that would have been closed if production dropped. 
Therefore, using average employment per unit of output might underestimate the 
employment effects slightly in this study. 

Although the four empirical studies (Crandall, Jondrow, Takacs, and this 
study) resulted in different magnitudes of the effects of the VRA's on steel 
imports, they all reached the same conclusion that the VRA's reduced the 
volume of U.S. steel imports. Thus, it can be concluded that in terms of 
restricting the total volume of steel imports, the VRA's served their 
purpose. However, they were relatively less effective in restraining the 

1/ The direct and the indirect labor requirements for I-0 sector 31, 
"Primary iron and steel products," of the input-output table published by the 
U.S. Department of Commerce, February 1974, were calculated. Capital and 
labor requirements for all U.S. industries were included in table 4.4 of 
"Factor Endowments, Foreign Trade and Economic Development," a paper presented 
at the 1979 American Economic Association Convention, Atlanta, Ga., Dec. 29, 
1979, by J. T. H. Tsao. 
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value of imports due to the upgrading in the mix of steel exports by 
restraining countries. The VRA's might have been more restrictive if the 
agreed-to export quotas had been defined in terms of both volume and value. I/ 

1/In his paper entitled Effects of Nontariff Barriers to Trade on Prices, 
Employment, and Imports: The Case of the Swedish Textile and Clothing  
Industry, C. Hamilton indicated that export quotas can be defined in volume 
and/or value terms. For state trading countries, quotas are always defined in 
value terms but adjusted for inflation from one year to another. His paper 
was published in December 1980 by the World Bank as its staff working paper 
No. 429. 
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CHAPTER 3. THE EFFECTS OF ORDERLY MARKETING AGREEMENTS ON COLOR 
TELEVISION RECEIVERS 

This chapter analyzes the effects of the orderly marketing agreements in 
the color television receiver industry. The first section presents background 
information on these agreements. The second section contains the estimated 
effects of the OMA's on domestic average prices, demand, production, and 
employment, as well as on the volume of U.S. imports of color television 
receivers. 1/ The statistical model and data used to estimate the effects 
of the OMA's are included in appendix C. 

Background on Orderly Marketing Agreements on Color 
Television Receivers 

In 1960, just as mass production of color sets was starting in the United 
States, RCA licensed color technology to the Japanese. At that time, intense 
competition from Japan was not anticipated. 2/ However, within a few years 
after acquiring the technology, Japanese producers started to export color 
sets to the United States and other countries. In the mid-1960's, U.S. 
imports of color sets from Japan increased substantially, from 33,000 units in 
1965 to 613,000 units in 1968. 

In response to this rapid increase in imports, the first legal action 
against foreign television receiver suppliers, an antidumping complaint, was 
filed by the Electronic Industries Association in 1968. The complaint alleged 
that monochrome and color television sets from Japan were being sold 
in the United States at less than fair value (LTFV). In late 1970 the 
Secretary of the Treasury found that there were such LTFV sales and on 
March 4, 1971, the Tariff Commission (now the U.S. International Trade 
Commission) notified the Secretary of the Treasury that such LTFV sales were 
injuring the U.S. industry. The Treasury thereupon issued a dumping finding 
and final appraisal on all future subject imports was held pending a 
transaction-by-transaction review to determine whether the transaction was at 
a less-than-fair-value price. 3/ A dumping duty was to be assessed in an 
amount equal to the difference between fair market value and less than fair 
market value price. The assessment of dumping duties has not been terminated, 
and LTFV imports from Japan continue to be subject to dumping duties. 

On June 8, 1971, the U.S. Tariff Commission instituted an escape-clause 
investigation (No. TEA-I-21) under section 301(b) of the Trade Expansion Act 
of 1962 upon petition by three major unions. The petitioners alleged that 
imports of television receivers had seriously injured the U.S. industry. The 
Commission made a negative determination in that case. 

1/ This study is of complete color television receivers only. Unless 
oefferwise stated, all references to color television receivers or television 
sets mean complete color television sets. 

2/ U.S. Department of Commerce, The U.S. Consumer Electronics Industry and  
Foreign Competition, May 1980, p. 14. 

3/ For details of the investigation see Television Receiving Sets From  
Japan: . . . Investigation No. AA1921-66 . . 	TC Publication 367, March 
1971. 
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In 1976, a group of labor unions and six U.S. firms, producing television 
receivers and/or parts thereof, petitioned the Commission for import relief 
under section 201 of the Trade Act of 1974, the so-called escape-clause 
provision. 1/ 

On the basis of its investigation, the Commission found that assembled or 
nonassembled, finished or not finished, color television receivers, provided 
for in item 685.20 of the Tariff Schedules of the United States (TSUS), were 
being imported into the United States in such increased quantities as to be a 
substantial cause of serious injury to the domestic industry producing 
articles like or directly competitive with the imported articles. 2/ 
Subsequently, in May 1977, the President negotiated a 3-year OMA with the 
Government of Japan, which became effective on July 1, 1977, limiting exports 
of color television receivers and certain of their subassemblies from Japan to 
tie United States. 3/ 

The OMA called for the Government of Japan to limit its exports of 
complete and incomplete color television receivers to the U.S. market to 1.75 
million units, including 1.56 million complete sets. This was considerably 
less than the 2.53 million complete sets Japan exported to the United States 
in 1976. 

In the first restraint year (July 1, 1977-June 30, 1978), imports from 
Japan were 1.6 million sets. However, in the second restraint year (July 1, 
1978-June 30, 1979), actual Japanese exports of complete sets declined to only 
952,396 units, or 59.3 percent of the agreed restraint level. This ratio 
declined further to 24.5 percent in the third restraint year. 

While the Japanese restrained their exports to the United States, Korea 
and Taiwan increased their production and exports to the United States. U.S. 
imports of color sets from Taiwan almost doubled, rising from 321,941 units in 
1977 to 624,456 units in 1978. In the same period U.S. imports of color sets 
from Korea more than quadrupled, increasing from 96,474 units to 436,885 
units. Due to increases in imports from the nonrestraining countries, total 
U.S. imports increased from 2,538,696 units in 1977 to 2,774,856 units in 
1978. The Government of Japan complained of these increases, and referred to 
the provisions of the OMA. In response to this increase in imports and the 
Japanese complaint, the U.S. Government negotiated OMA's with Korea and Taiwan 
in December 1978 to be in force from February 1, 1979, to June 30, 1980. 4/ 

1/ So-called because sec. 201 sets forth the procedures through which an 
industry or other appropriate requesting party may seek higher duties or 
quotas through the United States' invoking of Article XIX of the GATT, which 
allows a country to "escape" from its trade commitments in certain 
circumstances. Not all actions resulting from a sec. 201 proceeding require 
the invoking of the escape clause. For example, OMA's do not. 

2/ Television Receivers, Color and Monochrome, Assembled or not Assembled, 
Finished or not Finished, and Subassemblies Thereof: Report to the President 
on Investigation No. TA-201-19  . . . , USITC Pub cation :1: 'arc 

3/ For a complete description of OMA's with Japan, Korea, and Taiwan, see 
Television Receiving Sets From Japan: Determination  of the Commission in 
Investigation No. 751-TA-2  . . 	USITC Publication 1153, June 1981. 

4/ The OMA with Korea did not differentiate between complete and incomplete 
color television receivers, but the OMA with Taiwan did. 
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On May 16, 1980, shortly before the OMA's were to expire, the Commission, 
pursuant to section 203 of the Trade Act of 1974, submitted a report to the 
President advising that termination of the import relief presently in effect 
with respect to color television receivers from Taiwan and Korea would have an 
adverse impact on the domestic industry producing such articles and should 
therefore be extended. The report also said that termination of the import 
relief on color television receivers from Japan would have little, if any, 
adverse impact on the domestic industry. 1/ Following receipt of the 
Commission's advice, the President extended the OMA's with Taiwan and Korea 
from June 30, 1980, to June 30, 1982, and terminated the OMA with Japan on 
June 30, 1980, as scheduled. 

The export ceilings under these agreements, as well as the actual U.S. 
imports from each of the three countries for which the agreements were in 
effect, are shown in table 3.1. 

The Estimated Effects of the OMA's on Color Television Sets 

The method of calculating the effects of the OMA's on color television 
sets is straightforward, with the use of estimated parameters of the 
statistical model presented in appendix C. All estimates were limited to the 
12-quarter, or 3-year, period covering the third quarter of 1977 through the 
second quarter of 1980. 

Effects on imports 

MacPhee's extrapolation approach was used to estimate the volume of color 
television sets that would have been imported in the quarters in which the 
OMA's were in effect. 2/ The estimated effects are shown in table 3.2. 

The total decrease in the volume of imports attributable to the OMA's was 
estimated to be 1,113,300 units. 3/ The effect in the third OMA year was 
smaller than in the other 2 years. This implies that the large reduction in 
imports of Japanese color television sets in the third OMA year was caused not 
only by the agreements but also by other factors. One factor that might also 
have contributed to the reduction was the substantial increase in capacity and 
production in Japanese-owned firms in the United States. 4/ Most inputs or 
parts used by Japanese-owned firms were made in Japan. Therefore, the 
increase in production in Japanese-owned firms in the United States reduced 
imports of assembled Japanese color sets. 

1/ This is a judgment expressed jointly by Vice Chairman Bill Alberger and 
Commissioners George M. Moore, Paula Stern, and Michael J. Calhoun in Color 

 Television  Receivers and Subassemblies Thereof: Report to the President on 
Investigation No. TA-203-6 . .  USITC Publication 1068, May 1980. 

2/ MacPhee, op. cit., p. 75. 
3/ The total reduction in imports was valued at $267 million based on the 

unit value of U.S. imports of color television sets in 1980. 
4/ For expansion of capacity of Japanese-owned firms during the 3 OMA years, 

see USITC Publication 1153, June 1981. 



O 0 
r- 01 
rn .-I 

O 
• .1 

O 
0 	• a) 
crs  
H 0 0 

z'") 

O 

>, 
0 
CU 	0 0 

.) '^) 
u,4 

l) 	• • • • 
a) 
O I a, 
O an N 

N. C 

1-1 

Cf) 	C•1 

a) 	• a) 
• A 

a) 

a) 
 

1- 
1 0 

O CT CO 
0 

a) 	1-1 

• ^ 
a) 	1-1 

a) 	>, a) 
-) 

0 

0 

0 
o 1 a, 

 00 N-
4.4 
o cr, 

co 
1.! 	^ 0 
• ■-•4 
O 

171 
O 0 

CO

titi 

O 	• • • • 

O I 0 
h. N. 

H N. on 
ro an -I 

ro 	
. 

H 

<1.1 

0 

• 

0 0 
C-) 

00 
0 

a) 

a) 

al S
o
u
r
ce
  
a
n
d
 
i
t
e
m
  

11 	1 	I I 	I 	 g 0 	M 
0 Ln  „ co 	as 
,i) ^ 	r" 
CO r" 
.4 "4" .-I 

1 	0 	4 1 	I 	 I 	1 	I 	I I 	I 	 0  .4 	CV 
0 r_4 	• 
0 CO 01 

.. • • 	. 	• • . • • • 
I 1 I 	I 	 40 Cr, 	,t 	0 CN 	CN 	 I I 	I 

CV 00 	• 	0 ,f) 
,t .4 	.4 	0 'O 	'../ 
^ . 	01 	. . 	VD 

C./ .-I 	 ... JD 
f∎  .1- 	 CO f") 
M c") 	 VD '1.  

	

I 1 	I 	I I 	t 	 c0 NI 	N. 	0 rs 	C^ 	 I 1 	I 
VD ..1 	• 	0 Lel 
N1 a, an 0 en 0  0 
M NI 	 0 0 
un u• 	 r"-I 
,A ,-1 	 f4 f4 

	

0  -I 	)r, 	0 0 	••0 	 11 	I 	i I 	I 	 11 	1 

	

0 4.0 	. 	0 Lr) 

	

0 in 	..1. 	0O1. 	fa 
^ ^ CV 	. . 0 

	

0 e-1 	 0 -0- 	)-1 

	

.0 co 	 as Cr, 

	

Lrl ce) 	 --i ”-I 

0 .00 

	

 
0 cm 	

m 	0
0  0 
	--1* 	 I I 	I 	I I 	I 	 11 	I 

• m 	• 
0 m a, 0 as as 

• - 	u-, 	. .., 	CO 

	

0 ul 	 0 ON 

	

VD Ca 	 01 ,ID 

H 

0 ,c) 

	

0 00 	.4 	0
0  0 
	)-4 	 I I 	I 	I I 	I 	 i I 	1 

• 0 ce, 
1••• 

	

0 VD 	0-, 	en 

	

- - 	0 	.., i• 	ON 

	

0 00 	1-1 	0 ,C,  

	

,0 0 	 01 r-- 

	

,r) .0 	 8-1 r-I 
.. . 

,-♦ - 

• • • • • • • • • • • • • • ■•• • • •• •• • • 	•• • • •• 	•• 

16 

I 	1 	I 	i 	I 	I 	 I 	I 	
I I 	I 	I 	I 	I 	I 

U'l 1  ca I 	a: 	co I 	a 	
0
a 

4J I 	0 	4,  i 	0 	 .1.1  1  
.4 0 	a) 	.)-1 0 	a) 	•• 4)4 0 	a) 

at 0 11 	a 0 ay 	a 	0•0 	a 
a 1 	S.) 	0 I 	k 	4.104 	t, 

I -4 al 

	

at 	a) 	1 	R. 
a) 	1 	a) 

	

0 	 I 0 
0 	I 

	

Co o 	 a 	at 0 

	

4.1 4-: 	 a) 	4-) 4-1 

	

1.) 	 )-I 	0-) 

E1  

	

8 1-) 	 0 	6 3-) 

	

..-I 0 	 a 	,-1 0 

	

10- 	 0 	g 
.,-1 00 • 8 

0 co .)-) 
1-) .)-1 	• 	0.0 
O )-1 ✓ 04 0 

.4 	0 •..I 
a) 0.) )--I 	.-1 
4-lacc10-)-1 
a) 	0 ,-I a) 

a g t'  11 a  
O IS1 0 •ta w 
a) 0 
1.-) 0 
O 
x 

1 	1 	I 

	

1 
	I 	1  

to 1 	4= 	Ca 1 	4-1 
4-)  I 	0 	4-1 I 	0 

0 "0 	'Cl 	a 
0 1 	1-) 	0 I 

1 0 X 	1 0 li 
I 0 	 I 0 
I 	 I 
a) o 	 0 o 
a 4.1 	 4-1 4-,  
)' 	 t,  
O ta 	 0 to 
au 	 0. 4.1 
15 14 	• • 	0 Y.■ 
..4 0 	00 	"4 0 

• • 	0. 	4-/ 	04 
CD 00 • 0 	01 no • El 
.1J 0 a) .)-1 	co 0 ce) ,-i 
(1.1 ..-1 	• 	OD 	..-1 	• 	00 
Cf3 .4 	0-1 0 a) M 0 44 0 

"-I 	0 •.-) 41 4-1 	0 •H 
0.)  
4./ C.) ctl 0 41 r-i C.) Cd 0 ..4 
CD 	0 ..-I 	0 

.. 1-I .4 4.4 1-1 a Ei -14 4-1 4J a 

0  E A 	̀,:)' E A a 0 	a a. c.) 	 1-1 
0 

1 0 
 

• o 
4.1 

O CO 

• 44 
0 

• • 	0. 
U) 00 • IEI 	al

▪ 

 00 • 
4-1 0 V) 	0 0 ci) 

• 00 	.4-1 • 	00 
U) 	44 	a) 1-4 	44 0 

O 	4-1 M 	0 •••1 
CU 	a) al .4 	)--1 
4.1 a 0:1 0 .4 r-I 	CI 0 H.4 
a) 	0 •14 CU 

• • 	 4.1 C.3 14 "ca 4J 4J 
0. Z a Ca 	0 	C) Ca 

0 El 0 <a a (.0 0 .4 g 
0 

001 
E.) 



17 

Table 3.2.--Estimated effects of the OMA's on imports of color 
television receivers, July 1977-June 1980 

(In thousands of units) 

Period 	 Decrease in imports 

1st OMA year: 
July 1977-June 1978 	 344.1 

2nd OMA year: 
July 1978-June 1979 	 621.3 

3rd OMA year: 
July 1979-June 1980 	 147.9 

Effects on domestic producer prices  

As expected, the imposition of the OMA's on color television receivers 
resulted in increases in the annual average producer price of color television 
sets according to the market model. The estimated effects ranged from a 
0.37-percent (or 0.26 percent in constant dollars) increase in 1977 to a 
4.07-percent (or 2.43 percent in constant dollars) increase in 1979. The 
following table shows the estimated effects of the OMA's on the average 
producer prices of color television sets, measured in current dollars. 

Table 3.3.--Estimated effects of the OMA's on domestic producer prices 
of color television receivers, 1/ July 1977-June 1980 

Period : Percentage : 
: of increase: 

Increase in 
unit value 

1st OMA year: 
July 1977-June 1978 	  0.37 	: $ 1.29 

2nd OMA year: 
July 1978-June 1979 	  3.14 	: 11.05 

3rd OMA year 
July 1979-June 1980 	  4.07 	: 14.30 

1/ The prices of color television receivers, which were used by the Bureau 
of Labor Statistics to calculate the Producer Price Index, are business- 
confidential data. The estimated effects of OMA's on the average domestic 
prices were derived from the Commission's data on the average unit value of 
color television sets. For example, the total quantity of shipments of 
U.S.-made and imported receivers in the third quarter of 1978 was 2,185,958 
and the total value was $761,834,000, as shown in tables 3 and 4 in Color 
Television Receivers: U.S. Production, Shipments, Inventories, ExpolTg7 -  

Employment, Man-hours, and Prices, Fourth Calendar Quarter 1980, USITC 
Publication 1127, February 1981. The calculated unit value was $348.51. The 
estimated effects were based on the 4-quarter average unit values. 
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Effects on domestic demand 

Because the OMA's resulted in increased current prices, they reduced 
total sales of televisions in the United States to levels below those they 
would have reached in the absence of OMA's.. The estimated price elasticity of 
demand for color television sets is -0.307. This measure of the 
responsiveness of sales to average price changes was used with the estimated 
price changes in table 3.3 to estimate the effects of the OMA's on the 
quantity sold to consumers. These estimated effects are shown in the 
following table. 

Table 3. 14---Estimated effects of the OMA's on domestic demand for color 
television receivers, July 1977-June 1980 

(In units) 

Period 
Decrease in: 

Percentage 
domestic : decrease 
demand 

1st OMA year: 
July 1977-June 1978 

2nd OMA year: 
July 1978-June 1979 

      

7,847 : 

68,917 : 

73,725 : 

0.08 

0.67 

0.75 

      

      

3rd OMA year 
July 1979-June 1980 

      

      

The effects ranged from a decrease of 7,847 units in the first OMA year 
to a decrease of 73,725 units in the third OMA year. For the 3-year period, 
the average reduction in the quantity demanded attributable to the OMA's was 
estimated to be 0.50 percent. 

Effects on domestic production and employment  

The reductions in the volume of imports and the quantity purchased caused 
by the OMA's had some effects on domestic production. Without considering 
changes in input costs, technology, and other supply-side factors, the 
increase in domestic production caused by the OMA's was estimated by 
evaluating the OMA-related changes in the quantity demanded and imports. As 
shown in table 3.5, the estimated effects of the OMA's on domestic production 
ranged from an increase of 74,175 units in the third OMA year to an increase 
of 552,365 units in the second OMA year. The total increase for the period 
was 962,811 units. In an earlier study, Cunningham and Lin estimated the 
increase in domestic production due to the OMA with Japan to be 223,057 
units. 1/ The estimate here is higher because it covers the OMA's with all 
three restraining countries. 

1/ W. A. Cunningham and C. Y. Lin did not estimate the price elasticity of 
del-and. The elasticity they used was taken from Margaret Buckler and Clopper 
Almond's paper entitled "Import and Export in an Input-Output Model," American 
Statistical Association Proceedings (1972). They also used this elasticity to 
estimate the welfare cost of the OMA in their paper entitled The Effects of 
the Orderly Market Agreement Between Japan and the United States Regarding  
Color TV Sets, University of Arkansas, December 1980. 
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Table 3.5.--Estimated effects of the OMA's on domestic production of 
color television receivers and employment, July 1977-June 1980 

: 	Increase in 	: 	Increase in 
: 	production 	: 	employment 1/  

1,000 units 	: 	Man-years 

: 	 336.2 : 	 5,237 

	. 	 552.4 : 	 8,035 

	. 	 74.2  : 	 992 

	

962.8 : 	 14,264 

Period 

1st OMA year: 
July 1977-June 1978 	 

2nd OMA year: 
July 1978-June 1979 

3rd OMA year: 
July 1979-June 1980 

Total 

1/ Increases in employment include those of related industries such as 
electronic components and accessories, electric lighting and wiring 
equipment, and household furniture. 

The effects of the OMA's on domestic employment were estimated by 
applying input-output coefficients to the estimated changes in domestic 
production. As shown in the table 3.5, the estimated effects ranged from an 
increase of 992 man-years in the third OMA year to an increase of 8,035 
man-years in the second OMA year. 1/ It is estimated that in the absence of 
the OMA's, the domestic color television and related industries would have 
employed an average of 4,755 fewer workers over the 3-year period. 

Total U.S. production of color television receivers increased 
continuously, from 5.9 million units in 1976 to 10.7 million units in 1980. 2/ 
Total U.S. imports of color television sets declined sharply in 1979 and 190, 
but the increases in domestic production and the decreases in the imports were 
not caused by the OMA's alone. Technological improvements may have also 
contributed to these two favorable developments. 

As stated in various Commission publications, the labor requirement in 
the U.S. color television receiver industry has decreased steadily over the 
past decade. 3/ The direct labor required to produce one color television set 
was reduced from 5.83 man-hours in 1978 to 4.18 man-hours in 1980. 4/ Also, 

1/ The estimates were based on the direct and indirect labor requirements 
for the radio, television, and communications industry (input-output table 
sector 56). 
2/ See USITC Publication 1153, p. A-25. It is understood that the market 

share of foreign-owned firms increased during the 3 years the OMA's were in 
effect. Since these firms are classified as U.S. producers, this study has 
not disaggregated domestic production by ownership. One indirect effect that 
might be caused by the OMA's is related to increased foreign direct 
investments in the U.S. color television receiver industry. For U.S. 
production in 1978-80, see USITC Publication 1127, February 1981. 

3/ See, for example, USITC Publication 1127, February 1981. 
;7 It is believed that increased utilization of printed circuit boards, 

reduction in the number of parts needed, and intensified use of automatic 
assembly equipment were among those factors which reduced direct labor 
requirements. 
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real producer prices tended to decline in each quarter during 1974-80; 
technological improvements reduced real costs of production and strengthened 
the competitiveness of U.S. color sets. The reduction in real producer prices 
helped raise both the quantity of color sets purchased and the level of 
production. The increase in production was caused partially by technological 
change. Thus, the estimated increase in production attributable to the OMA's 
does not fully account for the actual increase in production. Increases in 
U.S. domestic production and export levels of color television sets 
demonstrated that the U.S. producers were able to compete with foreign 
suppliers in domestic markets as well as in foreign markets, and it appears 
unlikely that market shares left by Taiwan and Korea will be completely taken 
over by other nonrestraining countries. 
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to the U.S. footwear industry. He announced that he was directing the 
Secretaries of Labor and Commerce to give expeditious consideration to 
petitions for such assistance. 

In response to a resolution by the Senate Committee on Finance, the 
Commission instituted a third escape-clause investigation on nonrubber 
footwear (the second under the 1974 Trade Act provisions) on October 5, 1976. 
On February 3, 1977, the Commission again reported to the President that the 
domestic footwear industry was being seriously injured by imports and 
recommended that a tariff-rate quota system be imposed to remedy the 
injury. 1/ President Carter rejected the Commission's recommendation on the 
ground that it would be inflationary, and directed the Special Representative 
for Trade Negotiations to negotiate OMA's with Taiwan and Korea instead. 2/ 
Both countries agreed to restrain their exports to the United States. 

The OMA's with Taiwan and Korea continued for 4 years, from June 28, 
1977, to June 30, 1981. The restrained goods covered a wide variety of 
leather, plastic, and fiber footwear, including dress, athletic, and work 
shoes, boots, and other casual shoes. The agreements permitted shifts between 
categories and carryovers of a category which were not filled in any control 
year. 3/ Quotas on leather footwear (other than athletic) from Korea were 
substantially underutilized for most of the quota period. The agreed-upon 
export quotas in each category, the amended quotas, and the actual imports of 
nonrubber footwear are shown in table 4.1. 

On December 5, 1980, about 7 months prior to the expiration of the OMA's, 
the Commission commenced an investigation under section 203(i)(2) and (i)(3) 
of the Trade Act of 1974 in order to advise the President of its judgment as 
to the probable economic effect of the extension, reduction, or termination of 
relief on the footwear industry. On April 22, 1981, the Commission advised 
President Reagan to extend the OMA with Taiwan with regard to the bulk of the 
footwear covered thereunder for an additional 2 years at the 1980-81 quota 
levels. The Commission also advised that termination of the import relief 
presently in effect with respect to imports from Korea--principally athletic 
footwear--would not have a significant adverse economic effect on the domestic 
industry and therefore need not be extended. 4/ On June 30, 1981, President 
Reagan announced that he had decided not to extend either of the OMA's and 
that relief would therefore be allowed to terminate at the close of June 30. 

1/ Footwear: Report to the President on Investigation  No TA-201-18 . . . 
USITC Publication 799, February 1977. 

2/ For a more detailed description of Commission investigations on nonrubber 
footwear, see app. B of Footwear: Report to the President on Investigation 

 No. TA-203-7  . . .  , USITC Publication 1139, April 1981. The publication also 
contains a complete description of the OMA's. 

3/ For Taiwan, there can be a shift of up to 10 percent into the leather and 
vinyl categories; for the other category, a 15-percent shift was agreed to. 
For Korea, a 10-percent shift into leather and a 15-percent shift into the 
athletic and all other categories were permitted. 

4/ The Commission further advised that, if import relief with respect to 
Taiwan were to be extended, the certificate-of-origin program for imports of 
footwear from Hong Kong should likewise be extended, since the program is an 
adjunct to the relief with respect to Taiwan. For details of this 
investigation, see USITC Publication 1139, April 1981. 
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CHAPTER 4. THE EFFECTS OF ORDERLY MARKETING AGREEMENTS 
ON NONRUBBER FOOTWEAR 

This chapter analyzes the effects of the orderly marketing agreements in 
the nonrubber footwear industry. It consists of two sections. The first 
section gives background information on these agreements; the second presents 
the estimated effects of the OMA's on domestic prices, demand, production, and 
employment, as well as on the volume of U.S. imports of nonrubber footwear. 
The statistical model used to estimate the economic effects and the sample 
data are included in appendix D. 

Background on Orderly Marketing Agreements on Nonrubber Footwear 

U.S. imports of nonrubber footwear increased markedly since the 
mid-1960's, nearly doubling in value from $89.5 million in 1963 to $155.3 
million in 1966. The rapid increase in the imports led to the Commission's 
first investigation on footwear. On January 15, 1969, the Commission issued a 
report 1/ at the request of the President under section 332 of the Tariff Act 
of 1930, in which it gathered information on the economic condition of the 
domestic industry and the effects of imports on the industry. The study 
concluded that both domestic production and imports are likely to continue to 
increase, and the future competitive position of the domestic producers would 
depend on their adoption of technological advances and ingenuity in design and 
style. 

At the President's request, the Commission instituted an escape-clause 
investigation concerning imports of nonrubber footwear, under section 
301(b)(1) of the Trade Expansion Act of 1962, on July 15, 1970. As a result 
of that investigation, the Commission was equally divided on the question of 
different views concerning injury. 2/ No Presidential action was taken on the 
basis of the Commission's report. 

The Commission instituted a second escape-clause investigation on 
September 17, 1975, following receipt of a petition for import relief filed 
under section 201(b)(1) of the Trade Act of 1974 by the American Footwear 
Industries Association (AFIA), the Boot & Shoe Workers' Union, and the United 
Shoe Workers of America. Upon completion of this investigation, the 
Commission found that increased imports were a substantial cause of serious 
injury to the domestic industry. On February 20, 1976, the Commission 
submitted the results of the investigation to the President and recommended 
three courses of action to remedy the injury: tariff increases, tariff-rate 
quotas, and adjustment assistance. 3/ On April 16, 1976, President Ford 
announced that he had determined that relief in the form of tariffs or tariff 
quotas was not in the national economic interest and that he had concluded 
that adjustment assistance was the most effective remedy for relief of injury 

1/ Nonrubber Footwear: Report to the President on Investigation No. 332-56  
. . 	TC Publication 276, 1969. 
injury. On January 15, 1971, the Commission reported to the President its 
2/ Nonrubber Footwear: Report to the President on Investigation No. TEA-I-18 

. . 	TC Publication 359, January 1971. 
3/ Footwear: Report to the President on Investigation No. TA-201-7 . . . 

USITC Publication 758, February 1976. 
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The Estimated Effects of OMA's on Nonrubber Footwear 

By using estimated coefficients of the statistical model as described in 
appendix D, estimates of the effects of the OMA's on domestic prices, 
consumption, production, employment, and import levels for nonrubber footwear 
were derived. All estimated effects of the OMA's are included in table 4.2. 

Effects on imoorts 

Although the two OMA's limited the volume of U.S. imports of nonrubber 
footwear from the restraining countries, the quantitative restraints were 
largely offset by increases in the imports from nonrestraining countries. 
Because the production of footwear requires relatively low technological 
requirements compared with production in other industries, and is highly labor 
intensive, substitution of exports from labor-rich nonrestraining countries 
for exports from the OMA countries occurred. This study is interested in the 
effect of the OMA's on imports of nonrubber footwear from all countries; thus, 
the estimated income elasticity in the import demand equation (D.2B in app. D) 
and MacPhee's extrapolation method were used to calculate the effects of the 
OMA's on the levels of total imports. The estimated annual reductions in 
imports of nonrubber footwear attributable to OMA's ranged from 6.12 percent 
in 1979 to 8.65 percent in 1977, as shown in table 4.2. In the absence of the 
OMA's, the estimated total level of the imports in the 3-year period would 
have been 87.92 million pairs higher than the actual level of the footwear 
imports. 1/ 

Table 4.2.--Estimated effects of the OMA's on nonrubber footwear, 1977-79 

Item 1977 	1978 	1979 

Changes in imports: 	 : 
million pairs  	: 	-31.84 	: 	-31.33 	: 	-24.75 
Percent of observed imports 	 : 	8.65 	: 	8.39 	: 	6.12 

Changes in domestic price:  
per pair  	: 	$0.04 	: 	$0.10 	: 	$1.07 
Percent of observed price 	 : 	0.47 	: 	1.13 	: 	10.05 

Changes in demand: 	 : 
million pairs 	 : 	-0.440 : 	-1.055 	: 	-9.573 
Percent of observed demand 	0.06 	: 	0.13 	: 	1.21 

Changes in domestic production: 	 : 	 : 	 : 
million pairs 	 : 	31.40 	30.28 	: 	15.18 
Percent of observed domestic shipments 	: 	7.51 	: 	7.23 	: 	3.81 

Changes in domestic employment: 1/ 	 : 	 • 

 
man-years 	 : 	18,226 	: 	17,666 : 	9,406 

1/ Changes in employment include those of related industries such as leather 
tanning and finishing, plastics and synthetic materials, and textiles. 

1/ The total reduction in imports was valued at $527 million based on the 
unit value of U.S. imports of nonrubber footwear in 1979. 
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Effects on domestic producer prices 

During the sample period, the General Producer Price Index for all 
commodities rose more rapidly than the average producer price of nonrubber 
footwear. Thus, the real producer price (i.e., the producer price of 
nonrubber footwear deflated by the General Producer Price Index) declined 
slightly over the sample period. 1/ Annual increases in the average producer 
price, above what they would have been without export restraints, were 
estimated to range from 0.47 percent in 1977 to 10.05 percent in 1979. In 
current dollars, the estimated increases in the average producer price during 
the 3 years ranged from $0.04 per pair in 1977 to $1.07 per pair in 1979. 2/ 

Effects on domestic demand 

Domestic consumption, or demand for nonrubber footwear, is affected by 
the levels of domestic prices and imports. The estimate of the price 
elasticity of demand for nonrubber footwear is -0.12, and the estimated OMA 
effects on the average producer price for each of the 3 years were increases 
of C).47, 1.13, and 10.05 percent, respectively. Therefore, the estimated 
effects of the OMA's on domestic demand ranged from a reduction of 440,093 
pairs in 1977 to a reduction of 9,573,229 pairs in 1979, as shown in table 
4.2. The total reduction in domestic demand due to the OMA's in the 3 years 
was 11,068,000 pairs. 

Effects  on domestic production and employment  

As shown in figure A.4 (app. A), the effects of the OMA's on domestic 
production were determined by changes in domestic demand and imports. 
Estimates of the annual effects on domestic production ranged from as increase 
of 15.18 million pairs in 1979 to 31.40 million pairs in 1977. For the 3-year 
period, the OMA's increased domestic production by an estimated 76.9 million 
pairs, valued at $815 million in 1979 dollars. With this figure, the effect 
of the OMA's on domestic employment may be estimated. Based on direct and 
indirect labor requirements for the footwear and other leather products 
industry (sector 34 of the input-output table), the estimates of the annual 
effects of the OMA's on domestic employment ranged from 9,406 man-years in 
1979 to 18,226 man-years in 1977. The OMA's saved an estimated average of 
15,099 jobs each year over the 3-year period. 

1/ The sample period of this study covers 1967 to 1979. All sample data are 
included in app. D. 
2/ The estimates were based on the average unit values of domestic shipments 

calculated from total quantities and values of shipments published in Footwear 
Manual, 1981,  AFIA, p. 4. The average unit values for 1977, 1978, and 1979 
were $8.53, $9.20, and $10.60, respectively. 
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CHAPTER 5. CONCLUSIONS 

The statistical analyses of the effects of the VRA's in the steel 
industry and the OMA's in the television and footwear industries found 
similarities and differences in the three industries. 

As expected, in general, the arrangements and agreements served the 
purpose of limiting U.S. imports of steel, color television receivers, and 
footwear. As estimated by this study, the VRA's reduced the volume of steel 
impprts by 20.1 percent. The DMA's decreased the volumes of imports of color 
television receivers and footwear by an estimated 3.7 percent and 7.7 percent, 
respectively. The VRA's in the steel industry seem to have been more 
effective than the OMA's in the color television receiver and footwear 
industries. This was related to the degree of substitutability of exports 
frail the nonrestraining countries for exports from restraining countries. 

Substitutability depends on the ability of nonrestraining countries to 
produce similar products and the efficiency with which they do so. Compared 
with the other two industries, the steel industry has had less substitutability 
because it requires a larger amount of capital equipment 'and relatively 
skilled labor. In the color television receiver and footwear industries 
substitutability is high because these industries require neither as much 
capital equipment nor skilled labor as the steel industry. In the case of 
color television receivers, labor-rich countries such as Korea were able to 
expand their production capacity rapidly and capture much of the market share 
losc by Japan. Therefore, source substitutability appears to be an important 
determinant of the effectiveness of the restraints. 

Statistical results of this study also indicate that the VRA's and the 
OMA's resulted in increased domestic prices and decreased volumes of imports 
from the restraining countries. Because the volume of the imports declined 
and prices increased, domestic producers in the three industries were able to 
expand their production in order to meet market demand. It was estimated that 
domestic production in steel, color television receivers, and footwear 
increased by 1.7, 3.3 and 6.6 percent, respectively. Increased production 
also meant increased labor requirements. Thus, the restraints had a favorable 
effect on employment in the U.S. industries. The VRA's increased domestic 
employment by 114,702 man-years in the steel and its related industries. The 
OMA's increased domestic employment by 14,264 man-years in the color 
television receiver and its related industries, and by 45,298 man-years in the 
footwear and its related industries. 

While there was a temporary increase in employment during the time the 
restraints were in effect, another goal of the ERA's and the OMA's is the 
orderly adjustment by the domestic industry to import competition. Evaluation 
of the effectiveness of the restraints in accomplishing the adjustment process 
must depend on the subsequent performance of the industry. Though the 
statistical results of this study suggest that the OMA's in the footwear 
industry were more effective in increasing domestic production than those in 
the color television receiver industry, during the past 5 years, market 
penetration by imports of nonrubber footwear has been persistently higher than 
by imports of color television receivers. Since the manufacture of footwear 
is labor intensive relative to television manufacturing, the U.S. shoe 
industry has been less able to compete with relatively low-labor-cost sources, 
such as Korea or Taiwan, than has the television industry. 
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APPENDIX A 

THEORETICAL FRAMEWORK FOR THE ANALYSIS OF TRADE RESTRICTIONS 
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This appendix provides a basic economic analysis of voluntary export 
restraints (VER) and other trade restrictions. A graphical presentation, 
using partial equilibrium analysis, is employed to describe the impact of 
VER's on the level of imports, the world market price, domestic production, 
consumption, and the price of the domestic substitute in the importing country. 

The expcsition begins with the case of free trade under a price-takers' 
market, proceeds to various types of protection, and finishes with the case of 
VER's under a price-searchers' market. 1/ This sequence is appealing for two 
reasons. The presentation of the free trade/price-takers' market case first 
is in the tradition of neoclassical economics, which customarily uses this 
modal to explain gains and losses from trade restrictions. Second, beginning 
with free trade and price-takers' market and ending with VER's and 
price-searchers' market represent a progression, not only from less to more 
realistic cases, but also from simple to more complicated cases. 

The Effects of Tariffs and Quotas Under Price-Takers' Market 

This section presents the traditional analysis of welfare gains and 
losses associated with trade restrictions under price-takers' market. 
Consider the simple case in which the following assumptions hold: 

1. Imported and domestic goods are perfect substitutes. 

2. There are many foreign and domestic suppliers. 

3. Foreign supply is infinitely elastic within the relevant range. 

4. Transportation costs are zero. 

The partial equilibrium position of commodity A with free trade is shown 

in figure A.1. Domestic demand for commodity A is assumed to be responsive to 

price changes and is represented by the demand curve DD'. Domestic supply is 

assumed to take place under conditions of increasing costs, and is represented 

by the supply curve SS'. The equilibrium price in the importing country 

equals the world price, OPw. Domestic consumption is 0Q4 , as shown from the 

demand curve, and domestic producers would supply quantity 0Q 1 . The 

difference between domestic consumption and production, Q 1Q4, is supplied by 

imports. 

To evaluate welfare gains and losses associated with free trade, the 
concepts of consumer and producer surplus are employed. Consumer surplus is 
the difference between the market price consumers actually paid for commodity 

--17 This study classifies market structures into two categories: price 
takers' and price searchers'. Under a price-takers' market each supplier 
provides so small a portion of the supply that he has no control over the 
price. Conditions of this market structure are the same as those under 
perfect competition. In a price-searchers' market each supplier has some 
effect on price. Conditions of this market structure are about the same as 
those under imperfect competition. For details of these two market 
structures, see A. A. Alchian and W. R. Allen, University Economics,  Wadsworth 
Publishing Co., Belmont, Calif. 1968. 
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Figure A.1 

The Effects of Import Tariff or Quota 
Under a Price-takers' Market 

PRICE 

Pt 

Pw  

A 	 K 

Q3 

PRODUCTION, IMPORTS 
OR CONSUMPTION 

DD' = domestic demand curve for commodity A 
SS' = domestic supply curve for commodity A 
OPw  = world price of commodity A 
OPt = domestic price of commodity A inclusive of tariff PtP w  
OQI = domestic production at price OP w 

 0Q2 = domestic production at price OP t 
0Q3 = domestic consumption at price OPt 
004 = domestic consumption at price OP w 

 DJPw= consumer surplus at price OP w  
S8Pwc producer surplus at price OPw  
ACB and KJE are efficiency losses due to the imposition of an 

ad valorem tariff or a quota 
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A and the price they were willing to pay for each level of consumption. The 

price consumers are willing to pay for each unit is shown by the demand 

curve. Consumer surplus arises because all units sell at the same price, but 

some units are valued more highly than others by purchasers. For instance, at 

pric ,! OPw  in figure A.1, total consumer surplus is the difference between what 

consimers actually pay, area OP wa4 and the total amount consumers were willing 

to pay, area CDJQ4 . Consumer surplus is equal to the area of triangle DJP w. 

Producer surplus is defined to be the difference between producer revenue 

and the supply cost of each unit of output. It arises because all units sell 

at tie same price, but some units cost less to produce than others. In 

reference to supply curve SS' in figure A.1, at price OP the quantity 

supplied domestically will be 0Q1  and revenue will equal the area OPwB(41 , 

and iomestic producers earn a producer surplus equal to the area of triangle 

SBPw 

Tariff case 

Now, assume that the importing country places an ad valorem tariff, at 

the 'rate P t Pw/OPw , on commodity A, causing an increase in domestic price to 

OPt . The increase in tie domestic price will induce domestic producers to 

increase their supply from 0Q 1  to 0Q 2 . Facing a higher price, households would 

reduce their consumption of commodity A, and the total quantity consumed will 

decline from 0Q 4  to 0Q3 . 1/ The increasing domestic production and the falling 

domestic consumption brought about by the higher domestic price would reduce 

the Level of imports from Q 1Q4  to Q2Q3 . Increasing the price from OP
w 

to OP
t 

reduces the amount of consumer surplus from DJPw  to DKP t  and increases producer 

surplus from SBPw  to SAP t . 

The distribution effects of a tariff on commodity A consist of a 

reallocation of consumer surplus. In figure A.1, when a tariff is imposed, 

cons:niers will lose a portion of consumer surplus equal to area P WP tKJ as the 

domestic price increases to OP t . Part of the consumers' loss, area PwPtAB, 

1/ The difference between 0Q 3  and 0Q4  is Q 3Q4 , which is the decline in 

domestic consumption caused by the imposition of the tariff. It is called the 

consumption effect of the tariff. Likewise, the increase in the production, Q 1 

 Q2 , is called the production effect of the tariff. 
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will be reallocated to domestic producers in the form of producer surplus. 

Another part of consumers' loss, area AKEC, will go to the governmental body 

collecting the tariff revenues. To this extent, the tariff merely reallocates 

consumer surplus from consumers to producers and government. However, two 

parts of consumer surplus, area ACB and area KJE, are net losses and are not 

reallocated. Area ACB represents the costs to the economy of increasing 

domestic output by utilizing additional scarce domestic resources rather than 

purchasing lower priced imports. Area KJE represents the loss to consumers 

that occurs as some consumers are priced out of the market. Area ACB plus 

area KJE is commonly referred to as the "efficiency loss" or "deadweight loss" 

of the tariff because it is not recaptured by any other sector of the economy. 

Quota case 

Import quotas can be examined by using the same framework. Given the 

four assumptions mentioned previously, if the import quota of commodity A is 

set at Q2Q3 , the effects of the quota on price and quantity will be identical 

to those of the tariff described above, provided that a quota is completely 

filled. 1/ The major difference between the effects of a tariff and an import 

quota concerns area AKEC, that portion of the consumer surplus accrues to the 

government under a tariff. If the government auctions off import licenses, it 

agail earns revenues equivalent to area AKEC and the tariff and the import 

quota are equivalent in all respects. However, if import licenses are 

distributed to domestic importers without cost, then the importers receive 

these revenues rather than the government. 

Voluntary Export Restraints 

This section discusses a conceptual framework used to analyze the effects 

of voluntary export restraints on domestic price, production, consumption, and 

levels of imports. Both price-takers' and price-searchers' markets are 

considered here. Price and output determinations of these two market 

structures are different. A price searcher can search the price and output 

level at which profits are maximized. Firms which operate under a 

price-takers' market can only take the price set by market forces. 

1/ For further discussion on the equivalence of tariffs and quotas, see J. 
Bhagwati's "On the Equivalence of Tariffs and Quotas" in R. G. Baldwin, et 
al., eds., Trade, Growth, and the Balance of Payments, University of Chicago 
Press, 1965. 
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Price-takers' market in domestic  production 

Consider first a simple case in which there is a single exporting country. 

Usually, the exporting country under the ERA is the major supplier of the 

commodity under investigation. It is likely that there will be nonrestraining 

countries under most agreements. It is also possible that all exporting 

countries are covered by ERA's. The term "single exporting country" is used 

herE in a broad sense. If a group of countries bargains as a single unit, the 

group is treal:ed as a single country for purposes of this analysis. V 

Figure A.2 again presents the case of a price-takers' market in domestic 

procuction and a perfectly elastic supply of imports. Under free trade, 

exporting countries supply Q 1Q6  at price OP
w
. Domestic production is equal to 

0Q1 , and domestic consumption is equal to 0Q 6 . 

Now assume that there is only one exporting country or all exporting 

countries are included in an ERA. Under an ERA, the level of imports 

decreases to , 4 3Q4 , the amount set by the agreement. Domestic consumption 

shrinks from N6  to OQL  and a new equilibrium price OP 1  is established. 

The effects  on prices and quantities of the ERA are identical to an 

import quota 3f the sane size or of a tariff at a rate P1Pw/OPw.  The 

difference is that under an ERA, the additional revenue of remaining 

imports (0304 ), equal to areas A and B, is received by the exporters. 2/ Under 

an ...mport quota, these revenues are received by the importers, and under a 

tarfjf they are received by the government of the importing country. 

1/ Member countries of the European Economic Community may be treated as a 

single exporting count-y. 
2! Consumers are willing to pay the price OP 1  when the quantity demanded is 

0Q4 . The world price is OPw. PiPw  is the additional revenue per unit of 

remaining imports. Areas A and B are commonly referred to as the windfall 

profit. C. Fred Bergsten extensively discussed distributions of windfall 

profit between foreign exporters and domestic importers in his paper titled 

"On The Nonequivalence of Import Quotas and Voluntary Export Restraints," in 

Toward a New International Economic Order: Selected Papers of C. Fred  

Bergsten,  19724.1974, Lexington, Mass., 1975, pp. 1574189. 
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The Effects of Voluntary Export Restraint 
Under a Price-takers' Market 
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DD' = domestic demand curve for commodity A 
SS' = domestic supply curve for commodity A 
OPw  = world price of commodity A 
OP, = domestic price of commodity A without the existence of 

the nonrestraining country 
OP2 = domestic price of commodity A with the existence of the 

nonrestraining country 

001  = domestic production at price OPw 
0Q2= domestic production at price OP 2 

 003= domestic production at price OP, 
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Next assume that there is a nonrestraining country or that the ERA does 

not cover all exportirq, countries. The export ceiling for the restraining 

country is se: at Q3(24: the Same amount as before. In this case, the price 

ris(s to only OP 2  where ir is restrained by imports from the higher cost, 

nomestraining country. Exports of Q 2Q3  and Q 4Q 5  arrive from the nonrestraining 

country. Hence, the ERA is less costly to consumers but less beneficial to 

domEstic producers. It is also less beneficial to the low'-cost, restraining 

courtry since it gains only Area B as implicit compensation for restricting 

its exports. But the nonrestraining country, which could not otherwise compete 

with the low-cost_, restraining country, gains an opportunity to enter the 

market or to expand its exports. 

To repeat, under an ERA, tie restraining country receives greater revenue 

per unit of rEduced quantity of exports. The additional revenue per unit of 

sales can be thought of as a compensation, ultimately paid by consumers, to the 

exporting courtry for "volunteering" to restrict its exports. 

The ERA is agreed to by the government of the exporting country and it 

must police the quantity of exports. It can do this in several ways and each 

will have a different effect on the distribution of the benefits just 

discissed. One way to control exports is to auction export rights to its 

domestic producers. In this way, the government captures the increased unit 

revenues from the proceeds of the auction. Alternatively, it can distribute 

the rights free of charge, either directly to producers or indirectly via an 

industry association. Often, export rights are distributed to exporters in 

proportion to shares of their exports prior to the ERA. 

Because of the increased unit revenue caused by the ERA, export rights are 

valuable. Consequently, sometimes government acts to prohibit their 

resale; in other cases, an active secondary market in export rights exists. 1/ 

An additional effect of an ERA which cannot be shown with the model 

depicted in figure A.2 is product switching. When exporters are limited in 

terms of the number of units of a differentiated product, they will often 

substitute high-value-product varieties for low-value ones. Consequently, the 

value of imports (at world prices) usually does not fall as much as the 

quantity. 

1/ In his article titled "Voluntary Export Restraints and the GATT's Main 
Escape Clause" The  World Economy,  November 1980, B. Hindley stated: "In Taiwan 
and South Korea the export quota market's existence is 'an open secret'. . . 
." Transfers of export quotas are not permitted in Taiwan and Korea. In Hong 
Kong, the export quotas are proprietary and can be sold legally and 
compe'Atively. The article contains a complete discussion on distribution of 
the profits of export quotas. 
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Price-searchers' market in domestic production 

This section analyzes the effect of an ERA when domestic producers operate 

in a price-searchers' market. Two models are included: in the first, it is 
assumed that there is a single exporting country or group of countries; in the 

second, it is assumed that there are two exporting countries, or groups of 

countries and one is a nonrestraining country. Exports from the nonrestraining 

country can be substituted for exports from the restraining country. 

Single exporting country.--The single exporting country case is shown in 

figure A.3. On the left side, EE F  is the supply of imports from the exporting 

country under free trade. In the right-land panel, DD' represents total 

domestic demand for the good, and RJFD' represents the remaining demand for 

domestic production after the market has absorbed the 

the effective demand faced by domestic producers. To 

producers will equate marginal cost, shown by MCM'C', 

RMR
F
, derived from RJFD'; 1/ the market is cleared at 

domestic consumption O'C
F 

consisting of O'Q
F 

domestic 

imports. 2/ 

import. RJFD', is then 

maximize profits, 

with marginal revenue, 

price ePo  with total 

production and OMF  

Now suppose an ERA, permitting imports equal to OM
V  , is instituted. The 

supply of imports will now be shown by EE
V 
 and the remaining demand for domestic 

production by KJFD'. 3/ Equating marginal cost to the new marginal revenue 

curve, K'MR
V 
 , means that domestic producers will set their price at 0/p i . 

t 
Domestic consumption will fall to OC

V 
 and domestic production will rise to 

eV 
OQ . 4/ If the marginal cost is low enough for the domestic industry, as in 

curve MC sM'C' s
, domestic production will fall from O'Q s  to O' Q

V
. 

Two exporting countries.--Next consider a case with two exporting 

countries in which the lower cost, restraining country becomes subject to an 

ERA. Because substitution between the exports of the two countries can occur, 

imports will decrease by less than the decrease in exports of the restraining 

country. 

1/ It is assumed that firms have identical marginal cost curves. 
2/ The impact of the tariff is ignored here. Usually, a tariff is imposed 

on the restrained commodity. Since the tariff rate for the commodity is 
assumed to be constant, i.e., the imposition of the VER would not change the 
tariff rate, the omission of a tariff in this case would not reverse any 
conclusions to be reached. 

3/ It is assumed that the demand curves facing the firms and the remaining 
demand curve have the same price elasticity. 

4/ The marginal revenue curve will be discontinuous at the output levels 
corresponding to the kinks at J and F. The horizolatal distance between DD' 
and KJ equals the quantity of the export quota, OM , as shown in Fig. A.3. 



37 

F
i
g
u
r
e  

A.
3  

W 

\ 

\ — _ 
N \ 



38 

In figure A.4, the principal change from figure A.3 as the result of the 

addition of nonrestraining country is that the left-hand panel has two country 

supply curves, EE
B 

and EE C' 	
F in addition to the total import supply curve, EE , 

which is the sum of the two country curves under free trade. 1/ Much like 

before, free trade results in price of O'P 0 
 at which the importing country 

imports OM
F 

from the two exporting countries, OMB  from Country B and 0M c  from 

from Country C. 

When an ERA is instituted by the low-cost restraining country, its export 

supply curve becomes EEB. The remaining demand curve facing the domestic 

producers changes from RJFD' to KJFD', from which the marginal revenue curve 

KMR
V 
 is established. The domestic producers now set their price at O'P 1, and 

the price rises. Then, the nonrestraining country increases its exports 

to 0Mc
V  

. 

With the domestic industry operating under a price•searchers' market, the 

imposition of the ERA will lead to increases in domestic prices and to 

decreases in both imports and domestic consumption. However, an ERA can lead 

to either an increase or a decrease in domestic production. 3/ Domestic 

production will increase if the marginal cost of domestic production is high 

enough, as in curve MCM'C' but will fall if the marginal cost is low enough, 

as given by curve MC sM'C' s . Also, the quantity of imports could increase if 

there exist economies of scale in the nonrestraining country but not in the 

importing country. 

As shown in figures A.1 through A.4, the imposition of the ERA will 

affect the levels of domestic production, consumption, price, and imports of 

the commodity. If the restraining country is the largest and the most 

EE
B 

is export supply curve of the restraining country B and EE C  is export 
supp

- 

ly curve of the nonrestraining country C. 
2/ Under the assumption that the restraining country is the more efficient 

F 
supplier, the change in imports from the restraining country, M B

V 
 MB , is greater 

than the change in imports from the nonrestraining country, M c
F 
 Mc

V  
, as shown in 

figure A.4. Thus, the level of total imports will decline. 
3/ In her model Takacs pointed out a special case that if the good being 

rest

- 

rained is produced under monopolistic conditions and the slope of the 
monopolist's marginal cost curve is small, the restraint may decrease, rather 
than increase, domestic production. 
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efficient supplier, a set of hypotheses may be formulated from the above 
graphical analysis. The hypotheses of this study are (1) imports of the 
commodity from the restraining country are expected to fall; (2) domestic 
production of the commodity is expected to rise unless the domestic industry 
has large fixed costs relative to variable costs; (3) the domestic price of 
the commodity is expected to rise; and (4) domestic consumption of the 
commodity is expected to decline. 

The following appendices will empirically test the validity of each of 
these hypothesized effects of the ERA's in steel, color television receiver, 
and nonrubber footwear industries. In addition, the magnitude of these 
effects on each of the three industries will be estimated. 
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APPENDIX B 

STATISTICAL ANALYSIS OF THE VRA'S IN THE STEEL INDUSTRY 
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This appendix is a statistical analysis of the VRA's in the U.S. steel 
industry. The analysis provides the estimates of the effects of the VRA's on 
the levels of steel imports, domestic price, consumption, production, and 
employment. Section 1 describes the specification of a statistical model of 
the U.S. steel industry. Section 2 presents. the empirical results that were 
used to estimate the economic effects. Section 3 explains procedures for 
calculating these effects. All sample and related data are included in 
section 4. 

Specifications of the model 

.There are several statistical models for the U.S. steel industry. Each 
is tailored to meet individual research requirements. 1/ For instance, R. A. 
Crandall recently developed a model of price and import penetration to explain 
the timing and the magnitude of the loss of market shares by U.S. steel 
producers. C. I. Higgins built a comprehensive sector model for the purpose 
of investigating demand and production relationships for the steel industry. 
Since the purpose of this study is to examine the effects of the VRA's, the 
following specifications are limited to those variables that may affect 
domestic price, production, consumption, and levels of imports under the VRA's. 

The market structure for the U.S. steel industry is assumed to be a 
price-searchers' market or imperfect competition. Higgins argues that, until 
1958 at least, the industry followed the price leadership of the U.S. Steel 
Corporation. While others have described the market structure as everything 
from highly competitive to monopolistic, Adelman argues that the steel 
industry follows a group interest, acting as if the group was a cartel. 2/ 
Under the assumption of a price-searchers' market structure, the two-exporting-
country case analyzed in figure A.4 (app. A) can be used as a conceptual 
framework for specifying an empirical steel model. 

In order to estimate the effect of a voluntary export restraint when the 
restrained good is produced in the importing country by an industry under 
conditions of price-searchers' market, five different types of equations may 
be used: (1) a domestic demand equation for the commodity in the importing 
country; (2) the marginal cost equation for the domestic industry; (3) an 
import demand equation for the commodity in the importing country; (4) the 
restraining countries' supply equations for exports of the commodity to the 
importing country; and (5) nonrestraining countries' supply equations of 
exports of the commodity to the importing country. 

1/ Each of the following works has a statistical model of the steel industry: 
(1) Crandall, op. cit. 
(2) C. I. Higgins, "An Econometric Description of the U.S. Steel 

industry," in Essays in Industrial Econometrics, edited by L. R. Klein, 
Wharton School, Philadelphia, 1972. 

(3) MacPhee, op. cit. 
(4) Jondrow, op. cit. 
(5) Takacs, op. cit. 

Assumptions for market structures are different in these models. 
MacPhee implicitly assumed a perfectly competitive steel market. Takacs 
explicitly assumed a monopolistic steel market. This study assumed a 
price-searchers' market of the steel industry, which is between perfect 
competition and monopoly. 

2/ A. M. Adelman, "Steel, Administered Prices and Inflations," Quarterly  
Journal of Economics, Vol. CXXV, February 1964, pp. 16-40. 
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The domestic demand equation.--The demand for steel is indirectly derived 
from the demand for both consumer and producer products. The gross national 
product (GNP) is a proper income variable to explain the demand for both types 
of products. Own prices as well as substitute prices are traditional 
variables included in a demand equation. Since some nonferrous metals can be 
used as substitutes for steel, their prices may have an effect on the demand. 

It is assumed that relationships between the demand for steel mill 
products and each of its determinants can be approximated by a straight line. 
The equation used to explain the demand is specified in the following form: 

. 
X t = B10 + B 11

(Y/P
G 

 ) t + B12 
(P

D
/P

G
)
t 
+ B

13
(PS /PG )

t 
+ u

lt 	
(B.1A) 

Where: X = apparent consumption of steel mill products in the United States 
(millions of net tons). 1/ 

Y = GNP index. 

= GNP deflator. 

P
D 

= average domestic price of steel mill products (dollars per net 
ton). 

PS  = price index for nonferrous metals. 

u = disturbance term. 

B
10' B11 ,  B 12, 

and B13, are parameters to be estimated. 

Import demand equation.--The main use of an import demand function is to 
evaluate the effect of the VRA's on levels of imports. As in the total demand 
function (B.1A), income and price are the two main independent variables in an 
import demand equation. The income variable (Y), measuring the level of the 
real GNP in equation B.1A, can be used to explain, changes in the demand for 
imported steel products. 

A single relative price variable is included in this equation. Looking 
at the commodity from the point of view of its users, the imports can be 
either a perfect or imperfect substitute for a domestically produced 
commodity. As intermediate goods or raw materials, primary steel products are 
homogeneous goods. For instance, nail producers use either domestically 
produced or foreign made wire rods as input for production. The main factor 
producers would consider in determining whether to buy their input 
domestically is the relative prices. If imports and domestically produced 
steel mill products were perfect substitutes, transaction costs and 
transportation costs were zero, and full market information were free and 
available, then the "law of one price" would hold and the use of either the 

1/ As used here, apparent consumption = domestic shipments + imports —
exports. 
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domestic price or the import price would be sufficient. 1/ Obviously, this is 
not true in the steel industry. Higgins pointed out substantial price 
differences between foreign and U.S. steel firms. 2/ A trend variable was 
used to capture the change in U.S. buyers' demand that was not explained by 
the income and price variables over the sample period (1950-1974). 

The import demand function for steel mill products is then formed as: 

M
t 

= B
20 

+ B
21

(Y/P
G

) t  + B 22 (P
D
/P
M 

+ B 23T + u 2r 	(B.2A) 

Where: M = U.S. imports of steel mill products (millions of net tons). 

P = the unit value of U.S. imports of steel mill products. 

T = time trend. 

The total cost function.--The structure of the costs in the steel 
industry differs from that in many other industries in the proportions of 
fixed costs to variable costs. Fixed costs of the industry are a large 
proportion of the total cost because capital expenditures are large. It is 
assumed there exists an aggregate marginal cost function for the steel 
industry. This assumption provides one marginal cost for the industry as a 
whole. 3/ 

In a price-searchers' market situation the marginal cost function cannot 
be estimated directly because the required cost data of individual firms are 
not available. However, it can be estimated through the total cost function. 
The total cost data are available, and the total cost function can be 
estimated directly. The first derivative of the estimated total cost function 
with respect to output may be used as the estimated marginal cost function. 4/ 

The total cost function depends on technological conditions and input 
supply conditions. It is independent of the state of the market for output. 
It is believed that the steel industry operates under conditions of declining 
marginal costs. Most estimated cost functions are in a quadratic form, 
implying either increasing or decreasing marginal costs. 

1/ Under price-takers' market and perfect substitution between the 
dome

- 

stically produced and imported goods, the "law of one price" prevails. 
This implies that the price of the imported commodities would be the same as 
the domestically produced ones. 
2/ Higgins, op. cit. 
3/ It is assumed that firms and the industry have identical marginal cost 

curv

- 

es. There is no problem of aggregating. Although each firm could have 
different labor, equipment, and operating efficiencies, the differences in the 
marginal cost among firms are negligible. 

4/ The total cost function is a definite integral of the marginal cost 
func

- 

tion, which has been assumed to exist. The method that was used to 
estimate a marginal cost function from an estimated total cost function was 
developed by Takacs in her steel model. This study used her method to 
estimate the marginal cost function (B.3C). 
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A quadratic function is used for the total cost equation for steel: 

Ct = B30 + B31
Q + B32

Q
t 
+ B33

(4 t
W
t
+ 
 B34 
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 t 
Po + B

35 
 Q 
t  P

c
t 
 + u

3t 
 (B.3A) 

Where: C = the total costs of the U.S. steel industry (billions of dollars). 

Q = net shipments of steel products by U.S. firms (millions of net 
tons). 

= the average hourly earnings in the U.S. steel industry (dollars). 

P
c 

= the wholesale price index for iron ore (1967=100). 

P
o 

= the wholesale price index for coal (1967=100). 

Foreign export supply functions.--The supply of steel for export will 
depend on the world price and factors which influence the domestic demand and 
supply of steel within the exporting. countries. One main factor affecting 
levels of export supply is the excess capacity of foreign suppliers. A 
foreign firm with a low rate of capacity utilization would be expected to try 
harder to export its products than a firm selling its full capacity output at 
home. A positive relation between the volume of exports and the excess 
capacity in the restraining country is hypothesized. 

Unlike import quotas, which restrict the goods from all foreign sources, 
the VRA's only apply to a single exporting country or a group of countries. 
In examining the impact of the VRA's in the steel industry, separate export 
supply functions should be estimated for the restraining countries and for the 
nonrestraining countries if the required data are available. These estimates 
are complicated by the shift of the United Kingdom from the nonrestraining to 

the restraining group as of 1972.' Therefore, export supply functions should 
be estimated for four groups of countries: the restraining countries 
excluding the United Kingdom; the restraining countries including the United 
Kingdom; the nonrestraining countries including the United Kingdom; and the 
nonrestraining countries excluding the United Kingdom. 1/ With these four 
export supply functions, the annual impact of the VRA's can be estimated more 
accurately than those derived from a single function or the two functions that 
do not adjust the shift by the United Kingdom. 

1/ During the period 1969 to 1971 the restraining countries included 
Belgium, France, Italy, Japan, Luxembourg, Netherlands, and West Germany. The 
most important nonrestraining countries included Austria, Canada, Mexico, 
Poland, Spain, Sweden, and the United Kingdom. 
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The four export supply equations are in the following forms: 
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where: ER1  = the quantity of steel mill products exported to the United States 
by the restraining countries excluding the United Kingdom 
(millions of net tons). 

E
R2 

= the quantity of steel mill products exported to the United States 
by the restraining countries including the United Kingdom 
(millions of net tons). 

EN1 = the quantity of steel mill products exported to the United States 
by the nonrestraining countries including the United Kingdom 
(millions of net tons). 

,N2 
h 	= the quantity of steel mill products exported to the United States 

by the nonrestraining countries excluding the United Kingdom 
(millions of net tons). 

PM = the unit value of U.S. imports of steel mill products (dollars 
per net ton). 

S
R1 

= the composite excess capacity in the restraining countries not 
including the United Kingdom (millions of net tons). 

= the composite excess capacity in the restraining countries 
including the United Kingdom (millions of net tons). 

,N1 
= the composite excess capacity in the most important non- 

restraining countries, including the United Kingdom (millions 
of net tons). 

SN2 = the composite excess capacity in the most important non-
restraining countries, excluding the United Kingdom (millions 
of net tons). 
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W. = market share of the ith country (N i= 1). 

P$  = annual exchange rate index for the currency of the ith country 
a. 

and U.S. dollars. 

PR = general price index of GNP of ith restraining country (seven 
restraining countries were included). 

P i 
= general price index of GNP of ith nonrestraining countries 

(only Austria, Canada, Poland, Sweden and United Kingdom were 
included). 

EW P
S
P
R = weighted price deflator for restraining countries. 

EWPSPF = weighted price deflator for nonrestraining countries. 
i i 

The empirical results and explanations 

Unless otherwise stated, all equations were estimated by employing the 

method of ordinary least squares (OLS). The data used to fit the equations 

are annual observations, covering a period between 1950 and 1974. The 

estimates of parameters in each of the above specified equations are presented 

in the following part. When practicable, the estimates were compared with 

those that resulted from previous studies. The numbers in parentheses under 

the estimated parameters are the values of the t ratios; D.W. is the Durbin-

Watson statistic; R
2 

is the coefficient of determination; and F is the F 

ratio. 1/. 

1/ The t test is used to show statistical significance or dependability of a 

single coefficient while the F test is used for testing the significance or 

dependability of an estimated equation. The D.W. test is used for testing 

existence of serially correlated disturbances. R 2 
  shows the fitness of the 

regression. For details of these tests, see L. R. Klein's A Textbook of the  

Econometrics, N.J. Prentice Hall, 1974. 
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Domestic demand function.--The estimation resulted in the following 

demand equation: 

X = 7.2513 + 0.0764(Y/P
G

) r- 0.3472(P
D
/P

G
) r  + 0.5182(P

S
/P

G
) r  (B.1B) 

(0.3221)(14.7889) 	(-2.3275) 	(4.0456) 

R
2 

= 0.9003 
	

D.W. = 1.9629 	F(3,20) = 55.4290 1/ 

All estimated coefficients have the expected signs and are statistically 

significant to the 0.01 level. The R
2 
 suggests that over 90 percent of the 

variation in the demand for steel is explained by the three independent 

variables. The Durbin-Watson statistic does not show that serially correlated 

disturbances exist. The F ratio denotes a highly significant regression. 

The income coefficient, as expected, indicates that income has a positive 
effect on the quantity demanded of steel. The calculated income elasticity is 
0.14. 2/ This means that a 10•percent increase in the real GNP would induce a 
1.4-percent increase in the demand for steel. 3/ 

Derived from the coefficient of the domestic price variable, the price 
elasticity of the demand is -0.48. The price elasticity is close to the one 
estimated by the U.S. Steel Corporation in 1940, despite the difference in 
sample periods. In 1940, a U.S. Steel Corporation research group concluded 
that the best estimate of the elasticity of demand for steel would be 
approximately -0.3 or -0.4. 4/ The elasticity is also close to Crandall's 
recent estimate of the own-price elasticity for hot-rolled steel (-0.54). The 
above price elasticities show that the demand for steel is inelastic. 

The calculated cross-price elasticity is 0.64. This means that a 
10-percent increase in the substitute price would cause a 6.4-percent change 
in the quantity of steel demanded. The values of the two price elasticities 
are very close. The assumption that nonferrous metals are substitutable for 
steel is supported by statistical results. 

1/ With (3,20) degrees of freedom, the F ratio is greater than 4.94 (the 
crit

- 

ical value at 1% level of significance), so that the regression is highly 
significant. Unless stated otherwise, all F tests of this study are 
significant to the 0.01 level or better. 

2/ The income elasticity was computed by using the marginal income 

coefficient (0.0764) and the mean values of X and (Y/P
G ). 

3/ In basic economics, a change in demand means a shift of a demand 
sch

- 

edule, while a change in quantity demanded means a move along the same 
demand schedule. While this standard is not strictly followed here, the 
meaning should be clear from the context. As shown in equation B.lA, the 
proxy that was used for domestic demand was apparent domestic consumption. 

4/ H. Gregg Lewis, "A Statistical Analysis of the Demand for Steel, 1919," 
in Temporary National Economic Committee, Investigation of Concentration of  
Economic Powers, Washington, D. C., 1940, 17177-ITTTILl3942. 
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Import demand  function.--Regressing the volume of imported 
in the following estimated 

steel on the 
coefficients: three independent variables resulted 

M 	= 41.1084 + 0.3778 (Y/PG ) + (4.0577(PD /PM ) 	- 1.3250T (B.2B) 

(- 7.6750) (7.7522) (7.7522) 	(- 4.8278) 

R2 = 0.9440 D.W. 	= 1.5389 F(3,15) = 84.3626 

All the estimated coefficients have the right signs and are 2tatistically 
significant to the 0.05 level or better. The magnitudes of the R and the 
F ratio are very high and the Durbin-Watson statistic does not indicate there 
is a problem with autocorrelations. The positive sign of the relative price 
variable indicates that the imports will increase in response to an increase 
in the domestic price or a decrease in the import price. 

The price and income elasticities play an important role in determining 
international trade flows. There are numerous statistical estimates of import 
demand elasticities for the United States; a few of these estimates are for 
steel, and several more apply to broader commodity groups in which steel is an 
important item. These import demand elasticities vary substantially due to 
differences in grouping, sample periods, and definitions of the price 
variable. The value of the import demand elasticity, which was derived from 
the estimated coefficient of the relative price variable and the mean values 
of imports and the relative price, is 0.70. The marginal propensity to import 
is about 0.38. It suggests that a 1-unit increase in the real GNP would 
induce a 0.38-unit increase in steel imports. 

In 1974, C. R. MacPhee developed an import demand model in order to 
Investigate the influence of nontariff restrictions on international steel 
trade. 1/ He estimated U.S. import demand for steel as a function of the 
relative prices, U.S. real GNP, and capacity utilization. He defined his 
relative price variable as the ratio of the import price index to the domestic 
price index of steel with a sample period from 1954 to 1968. His estimated 
relative price elasticity is -0.932. 

Cost functions.--Based on the form specified in equation B.lA, the total 
cost function was estimated by OLS and the Cochrane-Orcutt iterative technique 
(COL). 2/ The estimated coefficients are shown in the following equation: 

C r  = 1.6775 + 0.0228466Q r  - 0.00014487Q + 0.023013N rWr  

(0.6444) (0.3532) 	(- 0.3451) 	(11.0215) - 

+ 0.00015353Q r P r  + 0.0006054Q r P r 	(B.3B) 

(3.0012) 	(3.5853) 

R
2 

= 0.9955 	D.W. = 1.7231 
	

F(5,18) = 733.8710 

The value of R
2 

is extremely high. All coefficients have the expected 
signs. All coefficients are significant to the 0.10 level or better except 
for the two quantity variables. Because the coefficients on the quantity 

1/ MacPhee, op. cit. p. 75. 
2/ The Cochrane-Orcutt iterative technique was used in estimating the total 

cost equation. The first order serial coefficient is 0.18. 
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variables are small and insignificant, it appears there are nearly constant 
returns to scale. 

From the estimated total cost function, the marginal cost function can be 
derived. By differentiating the estimated total cost function with respect to 
the output level and adjusting the units involved to get the marginal cost per 
thousand tons of steel output, the marginal cost turned out to be as follows: 

MCt  = 22.8466 - 0.2897(4 + 23.0139W 4  + 0.153511.  + 0.605411 (B.3C) 

The negative coefficient of the quantity variable Q in the estimated 
marginal cost function implies that an increase in output would result in a 
reduction in the marginal cost. The marginal cost per net tons would 
decrease by only about 28.97 cents as output increases by I million tons, 
which amounts to nearly constant returns to scale. 

Although most total cost functions are in a quadratic form, there are a 
few still in the linear form. Using unpublished, proprietary information, 
Yntema specified linear total cost equations for the U.S. Steel Corporation 
and estimated them with the annual data from 1927 through 1938. 1/ Imposition 
of the linear limitation on total cost functions means the assumption of 
constant marginal costs. For instance, if the total cost equation (B.3B) is 
linear, the second term on the right-hand side of the marginal cost equation 
(B.3C) will disappear after differentiation. It is a constant and remains the 
same in spite of changes in output. The above results do not provide 
significant evidence that returns to scale are not constant. But, Yntema also 
assumed that the marginal cost is not affected by nominal input prices. 
Therefore, Yntema's results are limited in usefulness for comparison with the 
above cost functions. 

Foreign export  supply functions.--The explanation of the changes in the 
level of foreign exports is crucial in the analysis of the VRA's effects. 
Four foreign export supply functions were estimated for this purpose. Two of 
the equations for the restraining countries were estimated for the period in 
which the countries included in the group were not imposing a VRA on their 
exports of steel to the United States (B.4A and B.5A). The export supply 
equation for the group of nonrestraining countries including the United 
Kingdom (B.6A) was estimated using the sample period 1953 through 1971, which 
was the year before the United Kingdom joined the VRA agreement. The export 
equation (B.7A) for the nonrestraining countries excluding the United Kingdom 
was estimated with 21 observations (1953 to 1973). The estimated coefficients 
are shown in the following equations: 

R1 
E t  = -5.3678 + 0.0278(PM 1=1i i 

W P$ PR ) + 0.3316SR1 	(B.48) t  
(-2.2611) (1.9752) 	 (7.8791) 

R
2 
= 0.8017 D.W. = 1.9509 	F(2,12) = 32.6307 

8 
R2 	 M 	$ R 	 R2 

E t  = -6.6733 + 0.0311(P t/i.iW iP iP) t  + 0.3369S t  

(-2.1632) (6.7722) 	 (6.7722) 

R
2 

= 0.7570 	D.W. = 1.5278 	F(2,12) = 24.2529 

(B.5B) 

1/ T. 0. Yntema, "An Analysis of Steel Prices, Volume and Costs Controlling 
Limitations on Price Reductions," in Temporary National Economic Committee, 
Investigation of Concentration of Economic Powers, Washington, D.C., 1940, pp. 
14032-14094. 
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1 
E t 	= - 4.0629 

m 	 N  1 
+ 0.0307P+ 0.1977S t (B.6B) 1/ 

(- 2.1238) (2.0573) 	(4.9130) 

R2 = 0.6181 D.W. = 1.0875 	F(2,16) = 18.5520 

N2 E t 	= - 2.4831 
m 	 N  2 

+ 0.0185P+ 0.2645S t (B.7B) 

(- 3.9993) (3.6196) 	(7.3347) 

R2 = 0.8276 D.W. = 1.9484 	F(2,18) = 32.2825 

All of the coefficients in the four export supply equations have the 
expected signs. A11 coefficients of determination are acceptable. 
Coefficients of all variables are significant to the 0.05 level or better. 

The four coefficients of the price variables denote relationships between 
volumes of exports and changes in the prices. 	For instance, in equation 
B.4B, the price coefficient suggests that in response to a dollar increase in 
the real price of steel, firms in the restraining countries would increase 
their supply to the United States by 27,800 net tons. The price elasticities 
of the foreign supply of steel mill products can also be derived from these 
four estimated coefficients. The calculated supply elasticities are 0.75, 
0.03, 0.71 and 0.43 for the restraining countries without the United Kingdom, 

1/ Data required to form the weighted price deflator for nonrestraint 
countries are incomplete. Instead, a simple average price deflator was 
included in the nonrestraining supply functions, producing the following 
estimates: 

5 $ F 
E
N1 

= 4.9566 - 0.0326(PM 
E

=1 /1 	P P 	+ 0.0545S
N1 

i 	.) t 

(2.916S)(-3.1055) 

R2 = 0.6987 	D.W. = 1.1432 
4 

N2 	 $ F 
E t  = - 0.3662 - 0.0011(P

M  /1 i=1P.P.)t  + 0.3186S
N2 

-4-  

(- 0.4185)(- 0.2552) 	 (6.7511) 

R
2 

= 0.7726 	D.W. = 1.7264 

Price coefficients in both equations have a negative sign, indicating a 
situation which is inconsistent with the law of supply. Thus, the undeflated 
price variable is used. 



52 

the restraining countries with the United Kingdom, the nonrestraining 
countries with the United Kingdom, and the nonrestraining countries without 
the United Kingdom, respectively. According to the sample data, 80.6 percent 
of total U.S. steel imports were supplied by the restraining countries 
including the United Kingdom. 

The magnitudes and t-ratios of the coefficients of the excess capacity 
variables in these estimated export supply equations jointly suggest that 
excess capacity plays a dominant role in determining the quantity of exports 
supplied. On the average, about one-quarter of the increased excess capacity 
was used to produce products for U.S. consumption. 

In general, the empirical results of the above equations fall within 
acceptable ranges. All regressions are highly significant and dependable, as 
shown by the F ratios. The results support the theoretical expectations 
stated in appendix A. In addition, they are capable of simulating the impact 
of the VRA's. 

Mathematical derivation of formulas and calculation  

The following formulas are mainly based on the graphical models expressed 
in figure A.4 (app. A). It is assumed that the domestic industry is under a 
price-searchers' market. First, the equation system for free trade is 
presented and solved for the values of the variables under free trade. 
Second, the equation systems for the conditions under the voluntary export 
restraint is presented and solved for values of the variables under the 
voluntary export restraint. Finally, the free trade and voluntary export 
restraint regimes are compared by subtracting the expression for the value of 
each variable under free trade from the expression for the value of that 
variable under the voluntary export restraint. 

Free trade system.--The equation system for a price-searchers' market 
under free trade is given by the following equations: 

(1) D = a
1 + bP

D 
Total demand function. 

(2) DR  = D - E
B - EC Remaining demand curve. 

(3) MC = a
2 + cQ Marginal cost curve. 

(4) MC = MR Profit maximization condition. 1/ 

(5) P
D 

= P 
W 

 Assumption of price equalization. 

(6) Q = DR  Equilibrium condition. 

(7) EB  = a3  + dPw  Export supply function of country B. 

(8) EC  = a4  + eP
w 

Export supply function of country C. 2/ 

1/ It is assumed that all producers and the industry have identical marginal 
cost

- 

 curves and the same price elasticity of demand. These two assumptions 
are sufficient for theoretical considerations, but not necessary for the 
purpose of estimating. 

2/ According to the laws of supply and demand, the value of b is negative, 
and 

- 

the values of d and e are positive. The value of the intercept of the 
demand function, a l , is positive. 
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(9) M = E.B  + E C 	
Total imports. 

Where: 

D = Quantity of the commodity demanded or consumed domestically in the 
importing country. 

P
D 

= Price of the commodity in the domestic market of the importing 
country. 

D
R 

= Remaining domestic demand (quantity demanded minus imports). 

EB 
= Quantity of exports from country B. 1/ 

E = Quantity of exports from country C. 

MC = Marginal cost of domestic industry. 

Q = Quantity produced in the importing country. 

MR = Marginal revenue of domestic industry. 

P = World market price (import price) of the good. 

M = Quantity of imports into the importing country. 

The superscripts F and V are used to refer to the values of the variables 
under free trade and voluntary export restraint conditions, respectively. 

From the system, the marginal revenue curve associated with the remaining 
demand can be derived. By using equations (1), (2), (5), (7), and (8), the 
value of the slope of the remaining demand curve can be defined. The value of 
the slope of the associated marginals revenue curve can be determined from the 
slope of the remaining demand curve. The MR can be expressed in the following 
form: 

(10) MR = 
2 

- D
R 	 al  - a2  - a3  

b - d e 	 b- d- e 
Equations (1) through (6) and (10) can be used to solve for the 

equilibrium value of domestic production under free trade, Q
F 

(11) Q
F 
 = 	a2(b 	d 	e) 	al 	a3 	a 4 

2 - c(b - d - e) 

7Country B becomes the restraining country under the voluntary export 
restraint; country C is not subject to the restriction. 
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It is assumed that under free trade, world price equals domestic price. 
Equation (11) can be used with equations (1), (2), (7), and (8) to derive an 
expression for domestic price under free trade: 

(12) PDF  = 	a, 	
(c i + 	- 	1 	) (a l  - a 3  - a 4 ) 

b - d - e 
2 - c(b - d - e) 

By substituting equation (12) into the demand function, the level of 
domestic demand under free trade can be found in terms of constants and 
estimated coefficients: 

1   
(13) D

F 
= al 

+ b [ 
a
2 
 + (c - 

b - d - e ) (a
l  - a 3 a4) 

 
2 - c(b - d - e) 

The quantity of the good imported is equal to the difference between the 
quantity consumed and the quantity produced in the domestic economy. 
Subtracting equation (11) from equation (13) and simplifying results in the 
quantity of the imports under free trade: 

(14) M
F 

= a l + 
a
2
(d + e 	

E-=-a
) + b(c - 	1

- e 
	 - 1) (a l  - a 3  - a4) 

2 - c(b - d - e) 

Voluntary export restraint system.--The equation system for a price-
searchers' market under imposition of the voluntary export restraint is given 
by the following equations: 

(15) D = a l  + bPD  

(16) D
R 

= D - E B  - E c  

(17) MC = a 2 + cQ 

(18) MR = MC 

(19)  

(20) EB  = EB  

(21) EC  = a4  + eP 

(22) M = E B  + E C  
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The endogenous variables are the same as in the case of free trade. The 

only change as compared with the system under free trade is equation (20). 1/ 

When the voluntary export restraint is binding, exports will be at ceiling 

level, EB . The quantity of exports from country B differs from that under free 

trade. The remaining domestic demand is affected by the change in exports of 

country B. In turn, the marginal revenue curve associated with the remaining 

demand curve is also changed. By substituting and transferring, the marginal 

revenue curve under voluntary export restraint can be expressed by the 

following equation: 

DR  - 	a4 a l  (23) MR = 	2 
b e 	 b e 

By following the same procedures used under free trade, the profit-

maximizing output level (Q V ), domestic price (P
DV ), the level of consumption 

in the domestic economy (DV ), and the level of imports (MV) under the 

voluntary export restraint can be expressed by equations (24), (25), (26), and 

(27), respectively: 

V 	a (b - e) 	- a 4 + a 
(24) Q = 	

a 1 
2 - c(b 	e) 

(25) pDV = a2  + (c 	1 	) (a 	- E 	- a4 ) 
4 

b e 
2 - c(b 	e) 

(26) Dv =a 1  +b[
a
2 

+ 	(c 	b 1 ) (a
1 

- a
3 

- a
4

) 
] e 

2 - c(b 	d-e) 

(27) = al  + [2 - c(b 	e)] + a2 e + b(c 
1 	1 

) (al - 	B- a4 )  b e 
2 - c(b 	e) 

1/ The assumptions of identical MC curves and price elasticity under free 
trade system also hold under the restraint system. 



	

) (EF 	g 	d(  b 	1) (a2  + a l 	a3 	a4) 
b e b 	B 	B' 
	
b=e 	 b d e 

1 	1 

(32) AM = 

56 

If the VER is binding, the ceiling E B  will be lower than the free trade 

quantity of exports from country B, which is given by equation (28). 

(28) EB = a3  + d 
a
2
+(c 	1 

d 	
) (al  - a 3  - a 4 ) 

b - 	e 
2 - c(b 	d-e) 

The impact of the voluntary export restraint.---The four variables in 

which this study is interested are domestic output, domestic price, domestic 

consumption, and the level of imports of the restrained good. Expressions for 

the changes in these four variables resulting from the imposition of a 

voluntary export restraint can be derived by subtracting the expressions for 

the values of the variables under free trade from their corresponding 

expressions under the voluntary export restraint. 

The changes in domestic output (AQ = Q
V 
 -Q

F 
 ), domestic price 

(A p = P
DV

-P
DF

), domestic consumption (AD = D
V-D

F
), and the quantity of 

imports (AM = M
V
-M

F) attributable to the restraint can be expressed as 

follows: 

(29) AQ = 1 F 	d(a + 
a
2 
 - a3  - a4  ) 

(E B  EB)+ 	2 	b 	d 	e 

  

2 - c(b 	e) 	 [2 - c(b - e)] [2 	c(b 	d 	e)] 

EB ) + 	bye 	2 	b - d e 
- 	 

(30) AP = 	
c 	

b 	e  
2 - g(b - f) 	 [2 - c(b - e)] [2 - c(c 	d 	e)] 

(31) D = al bPDV 
al bpDF 	b pDV pDF )  

A 

1 	 b  (a + al 	a3 	a4  ) 

2 - c(b 	e) 	 [2 - c(b 	d)] [(2 	c(b 	d 	e)] 
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Procedures for  calculation.•-The estimates of effects of the VRA's on 
steel mill products presented in chapter 2 were calculated by using the 
estimated coefficients of the statistical steel model and equations (29) 
through (32). 

The first step was to calculate the values of a 1 , a 1 , 2 , a 3 , and a 4 . They 

are the intercepts of the domestic demand, marginal cost, and foreign supply 
equations in the price--quantity plane. Their values were calculated for each 
year of the 6•year period by substituting the observed values of the variables 
other than price and quantity into the estimated equations. For instance, the 
values of a l , a2 , a3 , and a4  in 1969 were calculated in the following ways: 

al'1969 = 7.2513 + 0.0764(Y/P
G

)
1969 

+ 0.5182(P
S
/P

G
)
1969 

(from B.1B) 

a2' 
1969 = 22.8466 + 23.0139W

1959 4- 
 0.1535P1969 + 0.6054P1°69  (from B.3C) 

a3' 
1969 = -5.3678 + 0.3316S

19
R1  

	

69 	
(from B.4B) 

N1 
a4' 

1969 = -4.0629 + 0.1977S1969 
	

(from B.6B) 

The intercepts a /  and a 2  remained unchanged for the 6-year period. Since 

the United Kingdom shifted from the nonrestraining to the restraining group in 

1972, the intercepts a3  and a4  were calculated by equations B.5B and B.7B for 

1972 through 1974: 

R2 
a3 ,  1972 	

--6.6733 + 0.3369S 1979 	(from B.5B) 

a4 ' 1972 
-2.4831 + 0.2645 

N2 
1972 = 

(from B.7B) 

The second step was to determine the values of other parameters, b, c, d, 
and e. Their values can be found in the estimated equations in this appendix. 

b = B11  = -0.3472 (from B.1B; for 1969 through 1974) 

c = 0.2897 (from B.3C; for 1969 through 1974) 

d = B41 = 0.0278 	(from B.4B; for 1969 through 1971) 

d = B
51 

= 0.0311 	(from B.5B; for 1972 through 1974) 

e = B
61 
 = 0.0307 	(from B.6B; for 1969 through 1971) 
 • 

e = B
71 

= 0.0185 	(from B.8B; for 1972 through 1974) 

The third and final step was to substitute these calculated and estimated 
coefficients into equations (28), and (29) through (32), and solve them. The 
solutions to these equations or formulas were estimates of the changes in the 
four variables attributed to the imposition of the VRA's. 
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Values of Variables and Sources of Data 

There were 19 continuous variables included in the steel model. Values 
of these variables and sources of data are given in the following tables. 

Table B-1.--Steel mill products: Domestic shipments, exports, 
imports, and apparent domestic consumption, 1950-74 

: Domestic: 
Year 	 Imports 	Exports 

:shipments: 
• • 

Apparent 
domestic 	

: 

consumption :  : 

 Ratio of-- 
 imports to 

domestic 
consumption 

1,000 net tons :(in percent) 

1950-- 	: 66,400 : 1,014 : 2,639 : 70,053 : 1.5 
1951 : 71,000 : 2,177 : 3,051 : 76,223 : 2.9 
1952 	 : 63,200 : 1,183 : 3,918 : 68,301 : 1.7 
1953----_--- ---__- 	 74,600 : 1,670 : 2,907 : 79,177 : 2.1 
1954 	 58,700 : 770 : 2,659 : 62,129 : 1.2 
1955 	 	: 78,800 : 973 : 4,061 : 83,834 : 1.2 
1956   	 77,400 : 1,339 : 4,348 : 33,087 : 1.6 
1957 	 : 74,300 : 1,153 : 5,348 : 80,801 : 1.4 
1958---- . 56,000 : 1,705 : 2,823 : 60,528 : 2.8 
1959 	. 64,500 : 4,394 : 1,677 : 70,571 : 6.2 
1960 	: 67,200 : 3,359 : 2,977 : 73,536 : 4.6 
1961---   	 : 62,500 : 2,163 : 1,990 : 67,653 : 4.7 
1962 	 : 70,600 : 4,100 : 2,013 : 76,713 : 5.3 
1963 	 : 75,600 : 5,452 : 2,224 : 83,276 : 6.6 
1964 	 : 34,900 : 6,440 : 3,442 : 94,782 : 6.8 
1965 	: 92,700 : 10,383 : 2,496 : 105,579 : 9.8 
1966   	 : 89,995 : 10,753 : 1,723 : 102,471 : 10.5 
1967 	: 83,897 : 11,455 : 1,685 : 97,037 : 11.8 
1968 	 	 : 91,856 : 17,959 : 2,170 : 111,985 : 16.0 
1969 	 : 93,877 : 14,034 : 5,229 : 113,140 : 12.4 
1970 	  	: 90,798 : 13,364 : 7,062 : 111,224 : 12.0 
1971 	: 87,038 : 18,304 : 2,827 : 108,169 : 16.9 
1972 	  	: 91,805 : 17,681 : 2,873 : 112,359 : 16.7 
1973 --: 111,430 : 15,150 : 4,052 : 130,632 : 11.6 
1974 	 	: 109,472 : 15,970 : 5,033 : 130,475 : 12.2 

Source: American Iron and Steel Institute, Annual Statistical Report, 
various issues. 

Note: 	1. More recently published data were used when data differed in 
different annual reports. This method was used for all tables 
in appendices B., C. and D. 

2. Apparent domestic consumption was the demand variable D. 

3. Domestic shipment was the variable Q. 

4. Details may not add to totals because of rounding. 
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Table B-2.--U.S. GNP indexes, steel scrap prices, and total costs 
of the U.S. steel industry, 1950-74 

• • Year 
Real 
GNP 
index 

Scrap 
steel 
price 

• .  
. 
Domestic

: Total cost : 

steel 	of U.S.   
steel price 

industry 	: 

Implicit 
GNP 

deflator 

: (1950 = 
100) 

(Long 
ton) 

:(In billions: 
:(Net ton): 	of dollars): (1950=100) 

1950 	  100.00 $ 39.26 : $100.50 8.77 100.0 
1951 	  107.63 45.18 : 108.29 11.16 106.7 
1952 	  113.64 44.00 110.66 10.31 109.1 
1953 	  118.63 41.08 : 119.29 12.42 110.1 
1954 	  117.77 29.83 : 124.87 9.96 111.7 
1955 	  123.75 40.54 : 130.62 12.95 113.3 
1956 	  126.79 53.50 : 141.79 14.15 117.2 
1957 	  129.30 47.67 155.33 14.46 121.6 
1958 	  130.29 38.00 : 160.74 11.76 124.7 
1959 	  136.55 40.00 : 163.28 13.40 126.7 
1960 	  140.07 33.00 : 163.11 13.41 128.8 
1961 	  143.89 15.00 : 162.43 12.60 130.4 
1962 	  151.27 29.00 : 162.09 13.41 131.9 
1963 	  157.39 27.00 : 162.94 13.83 133.7 
1964 	  165.83 35.00 : 164.29 15.36 135.7 
1965 	  174.91 35.00 : 164.97 16.90 138.3 
1966 	  184.41 31.00 167.34 17.21 142.0 
1967 	  190.42 27.00 169.20 16.05 146.6 
1968 	  199.48 27.00 173.43 17.68 152.5 
1969 	  204.28 32.00 181.72 18.35 159.7 
1970 	  204.82 42.00 193.40 18.83 170.7 
1971 	  210.54 36.80 208.12 19.79 179.3 
1972 	  222.16 38.00 220.64 21.78 186.7 
1973 	  233.03 57.40 226.90 27.65 197.3 
1974 	  230.54 104.20 287.64 28.79 214.6 

Source: U.S. Department of Commerce and American Iron and Steel Institute. 

Note: 	1. Data used to calculate the real GNP index and the implicit GNP 
deflator were from Survey of Current Business, various issues. 

2. Through 1957, the scrap steel price was Pittsburgh price of 
steel scrap No. 1 heavy melting, broker to consumer, f.o.b. 
Pittsburgh basing point. Beginning 1958, the price of scrap at 
Pittsburgh represents consumer's buying price. Data were from 
U.S. Department of Commerce, Business Statistics, and, Survey of  
Current Business, various issues. 

3. Total costs of the U.S. steel industry included total employment 
costs, materials, supplies, freight and other services, charges 
for depreciation, depletion, interest and taxes. Original data 
were from American Iron and Steel Institute, Annual Statistical  
Report, various years, and were processed by W. E. Takacs. 

4. Domestic price series was obtained by multiplying the Bureau of 
Labor Statistics' price index for steel mill products (1967=100) 
by the unit value of steel mill product shipments in 1967. Unit 
value data were from American Iron and Steel Institute, Annual  
Statistical Report, various years. 
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Table B-3.--Steel mill products: Wholesale price indexes for total steel mill 
products, nonferrous metals, iron ore and coal, and hourly wage, 1950-74 

(1967=100) 

Mel 
• WPI non-: 	WPI 	: 	WPI 	: Hourly 
: ferrous : iron ore: 	coal 	: labor wage 

1950  	 : 59.4 : 64.4 : 77.8 : 83.3 : $1.69 
1951 	 : 64.0 : 76.8 : 83.5 : 85.1 : 1.92 
1952 65.4 : 76.3 : 86.9 : 85.4 : 2.02 
1953 	  : 70.5 : 77.3 : 97.1 : 88.5 : 2.19 
1954 73.8 : 76.8 : 99.6 : 83.4 : 2.23 
1955------ --: 77.2 : 88.3 : 101.3 : 82.3 : 2.41 
1956----- : 33.8 : 96.5 : 109.2 : 89.8 : 2.57  
1957 : 91.8 : 85.0 : 114.7 : 97.6 : 2.73 

1958  	 : 95.0 : 79.0 : 111.8 96.5 : 2.91  
1959 	  : 96.5 : 84.2 : 107.2 : 96.2 : 3.10 
1960 	  : 96.4 : 85.9 : 108.0 : 95.6 : 3.08 
1961----- 	 	: 96.0 : 83.0 : 109.1 : 94.6 : 3.20 

1962  	 95.8 : 82.1 : 104.4 : 93.7 : 3.29 
1963 	  : 96.3 : 82.0 : 103.6 : 93.8 : 3.36 

1964  	 : 97.1 : 87.6 : 100.8 : 93.8 : 3.41 
1965 	  : 97.5 : 95.3 : 100.7 : 93.4 : 3.46 
1966 	  : 98.9 : 100.0 : 100.7 : 95.5 : 3.58 
1967 	  - 100.0 : 100.0 : 100.0 : 100.0 : 3.62 

1968 	: 102.5 : 103.5 : 98.1 : 103.7 : 3.82 
1969 	 	: 107.4 : 113.5 : 98.1 : 112.6 : 4.09 

1970 	  : 114.3 : 124.7 : 100.1 : 150.3 : 4.22 
1971- : 123.0 : 116.0 : 103.0 : 181.8 : 4.57 
1972 	  . 130.4 : 116.9 : 103.0 : 193.8 : 5.17 
1973---- , 	 134.1 : 135.0 : 106.7 : 222.5 : 5.61 
1974 . 170.1 : 187.1 : 123.3 : 399.5 : 6.41 

Source: U.S. Bureau of Labor Statistics and American Iron and Steel 
Institute Annual Statistical Report, various years. 

Note.--Hourly wage was based on the average hourly earnings of production 
workers in the Blast Furnace and Steel Mill Product Industry (1972 SIC Code 
3312). 

Year 
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Table B-4.--Steel mill products: U.S. imports by sources 
and unit values, 1950-74 

Year • 
• Total Japan 	ECSC 

1,000 net tons 	 

United 
Kingdom 

: 
: 

Import 
unit value 
(Net ton -  

1950 	 	: 1,014 : 18 : 782 : 64 : $ 75.4 
1951 	 	. 2,177 : 113 : 1,892 : 131 : 119.1 
1952-- 	 : 1,183 : 181 : 859 : 36 : 148.5 
1953- 1,670 : 119 : 1,288 : 92 : 124.7 
1954- 	: 770 : 24 : 672 : 41 : 103.8 
1955- ' 973 : 96 : 612 : 49 : 110.2 

1,339 : 48 : 1,070 : 63 : 129.7 
1,153 : 31 : 890 : 58 : 147.4 

1958- 	: 1,705 : 250 : 1,201 : 85 : 113.2 
1959 	• 4,394 : 624 : 2,896 : 214 : 117.5 
1960- 	 	. 3,359 : 601 : 2,091 : 211 : 133.6 
1961 	  	. 3,163 : 588 : 1,941 : 165 : 120.9 
1962 	 4,100 : 1,072 : 2,087 : 250 : 118.1 
1963 	  5,452 : 1,808 : 2,246 : 350 : 116.1 

6,440 : 2,446 : 2,585 : 285 : 116.3 
1965 	  • 10,383 : 4,418 : 4,191 : 720 : 113.3 
1966 	  : 10,753 : 4,851 : 3,841 : 748 : 112.3 
1967 	 11,455 : 4,468 : 4,842 : 818 : 112.8 
1968    	: 17,959 : 7,294 : 7,097 : 1,302 : 110.0 
1969 14,034 : 6,253 : 5,200 : 894 : 124.2 
1970  	 13,364 : 5,935 : 4,753 : 824 : 147.0 
1971  	 . 18,304 : 6,908 : 7,156 : 1,357 : 144.0 
1972 	 . 17,681 : 6,440 : 6,522 : 1,257 : 158.0 
1973  	 . 15,150 : 5,637 : 5,414 : 1,037 : 186.2 
1974 - 	  : 15,970 : 6,159 : 5,814 : 610 : 320.4 

Source: American Iron and Steel Institute, Annual Statistical Report, 
various years. 

Note: 1. 	ECSC included Belgium, France, West Germany, Italy, Luxembourg, 
and Netherlands 

2. The United Kingdom joined the restraining group in 1972. 

3. The most important nonrestraining countries included Austria, 
Canada, Mexico, Poland, Spain, and Sweden. 
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Table B-5.--Production of crude steel (ingots and steel for castings) of restraining 
countries, 1950-74 

(In millions of metric tons) 

Year 	: Belgium : France : 
. 

West Germany: 
(includes 	: 

Saar) 	. 

• Luxem- 
Italy: bourg 

. 

. 
: 
Nether- 
lands 

. 
: 

United Japan : Japan 
	Kingdom 

: Total 

: • • • 

1950----: 3.8 : 8.6 	: 14.0 : 2.4 : 2.4 : .5 : 4.8 	: 16.6 • 53.2 

1951 - ---: 5.1 : 9.8 	: 16.1 : 3.1 : 3.1 : .6 : 6.5 	: 15.9 : 60.1 

1952-- - -: 5.1 : 10.9 	: 18.6 : 3.5 : 3.0 : .7 : 7.0 	• 16.7 : 65.5 

1953 - ---: 4.5 : 10.0 	• 18.1 • 3.5 : 2.6 : .8 : 7.7 	: 17.9 : 65.2 

1954----: 5.0 : 10.6 	: 20.2 : 4.2 : 2.8 : .9 : 7.7 	: 18.8 • 70.4 

1955 - -- -: 5.9 : 12.5 	: 24.5 : 5.4 : 3.2 : 1.0 : 9.4 	: 20.1 : 82.1 

1956----: 6.4 : 13.4 	: 26.5 : 5.9 : 3.4 : 1.1 : 11.1 	: 21.0 : 88.8 

1957 - - --: 6.3 : 14.1 	: 27.9 : 6.8 : 3.5 : 1.2 : 12.6 	: 22.0 : 94.4 

1958-- - -: 6.0 : 14.6 	: 26.2 : 6.3 : 3.4 : 1.4 : 12.1 	: 19.9 : 89.9 

1959 - ---: 6.4 : 15.2 	: 29.4 : 6.7 : 3.7 : 1.7 : 16.6 	: 20.5 : 100.3 

1960- -- -: 7.2 : 17.3 	: 34.1 : 8.2 : 4.1 : 1.9 : 22.1 	: 24.7 : 119.6 

1961- - --: 7.0 : 17.5 	: 33.4 : 9.1 : 4.1 : 1.9 : 28.3 	: 22.4 : 123.9 

1962----: 7.3 : 17.2 	: 52.5 : 9.7 : 4.0 : 2.1 : 27.5 	: 20.8 : 121.4 

1963----: 7.5 : 17.5 	: 31.6 : 10.1 : 4.0 : 2.3 : 31.5 	: 22.9 : 127.6 
1964- -- -: 8.7 : 19.8 	: 37.3 : 9.8 : 4.6 : 2.6 : 39.8 	: 26.6 : 149.3 

1965 - ---: 9.2 : 19.6 	: 36.8 : 12.7 : 4.6 : 3.1 : 41.2 	: 27.4 : 154.6 

1966 -- - -: 8.9 : 19.6 	: 35.3 : 13.6 : 4.4 : 3.3 : 47.8 	: 24.7 : 157.6 

1967 - -- -: 9.7 : 19.6 	: 36.7 : 15.9 : 4.5 : 3.4 : 62.2 	: 24.3 : 176.3 

1968----: 11.6 : 20.4 	: 41.2 : 16.9 : 4.8 : 3.7 : 66.9 	: 26.3 : 191.8 

1969 - ---: 12.8 : 22.5 	: 45.3 : 16.4 : 5.5 : 4.7 : 82.2 	: 26.8 : 216.3 

1970----: 12.6 : 23.8 	: 45.0 : 17.3 : 5.5 : 5.0 : 93.3 	: 28.3 : 230.8 

1971- -- -: 12.4 : 22.8 	: 40.3 : 17.4 : 5.2 : 5.1 : 88.6 	: 24.2 : 216.1 
1972----: 14.5 : 24.1 	: 43.7 : 19.8 : 5.4 : 5.6 : 96.9 	: 25.3 : 235.4 

1973 - ---: 15.5 : 25.3 	: 49.5 : 21.0 : 5.9 : 5.6 : 119.3 	: 26.6 : 268.8 
1974----: 16.2 : 27.0 	: 53.0 : 23.5 : 6.3 : 5.8 : 117.1 	: 22.5 : 271.3 

Source: Iron Age Magazine, Annual Statistical Review, 1973-74, and UN Quarterly Bulletin of  
Steel Statistics for Europe, 1950-72. 
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Table B-6.--Production of crude steel (ingots and steel for castings) 
of nonrestraining countries, 1950-74 

(In millions of metric tons) 

Year • Austria Canada Mexico 
• 

Poland 
• 

Spain : Sweden : Total 

1950 	 : .9 : 3.1 : .3 : 2.5 : .8 : 1.4 : 9.2 
1951 	 : 1.0 : 3.2 : .4 : 2.8 : .8 : 1.5 : 9.9 
195 2 	 1.1 : 3.4 : .5 : 3.2 : .9 : 1.7 : 10.7 
1953 	 : 1.3 : 3.7 : .4 : 3.6 : .9 : 1.8 : 11.8 
1954 	 : 1.6 : 2.9 : .5 : 4.0 : 1.1 : 1.9 : 11.9 
1955 	 : 1.8 : 4.1 : .5 : 4.4 : 1.2 : 2.1 : 14.3 
1956 	 : 2.1 : 4.8 : .5 : 5.0 : 1.2 : 2.4 : 16.1 
1957 	 : 2.5 : 4.6 : .6 : 5.3 : 1.3 : 2.5 : 16.9 
1958 	 : 2.4 : 3.9 : 1.0 : 5.6 : 1.6 : 2.4 : 17.0 
1959 	 2.5 : 5.5 : 1.3 : 6.2 : 1.8 : 2.9 : 20.0 
1960 	 : 3.2 : 5.3 : 1.5 : 6.7 : 1.9 : 3.2 : 21.8 
1961 	 : 3.1 : 5.8 : 1.7 : 7.2 : 2.3 : 3.6 : 23.7 
1962 	 : 2.9 : 6.5 : 1.8 : 7.7 : 2.3 : 3.6 : 24.9 
1963 	 : 2.0 : 7.3 : 2.0 : 8.0 : 2.5 : 3.9 : 26.6 
1964 	 : 3.2 : 8.2 : 2.3 : 8.6 : 3.1 : 4.4 : 30.0 
1965 	 : 3.2 : 9.1 : 2.4 : 9.1 : 3.5 : 4.7 : 32.2 
1966 	 : 3.2 : 9.1 : 2.8 : 9.8 : 3.8 : 4.8 : 33.5 
1967 	 : 3.0 : 8.8 : 3.0 : 10.4 : 4.5 : 4.8 : 34.5 
1968 	 : 3.5 : 10.2 : 3.3 : 15.0 : 4.9 : 5.0 : 38.0 
1969 	 : 3.9 : 9.4 : 3.5 : 11.3 : 5.9 : 5.3 : 39.3 
1970 	 : 4.1 : 11.2 : 3.9 : 11.7 : 7.4 : 5.5 : 43.9 
1971 	 : 3.9 : 11.0 : 3.8 : 12.7 : 8.0 : 5.3 : 44.8 
1972 	 : 4.1 : 11.8 : 4.4 : 13.4 : 9.5 : 5.2 : 48.5 
1973 	 : 4.2 : 13.5 : 4.7 : 14.1 : 10.8 : 5.7 : 53.0 
1974 	 : 4.7 : 13.5 : 5.1 : 14.8 : 11.4 : 6.0 : 55.5 

Source: Iron Age Magazine, Annual Statistical Review,  various issues. 
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Table B-7.--Effective capacity of restraining countries for the 
production of crude steel, 1955-74 

(In millions of net tons) 
• 

Year France 
• • • 	: 
Germany: Italy: Belgium 

Luxem-: Nether-: United 

	

lands • Kingdom: D 	rg . 	an s . 	ng om: Japan 'ou 	• 

1955 	 16.8 : 22.0 : 5.7 : 6.3 : 3.3 : 1.0 : 20.1 : 10.1 
1956 	 17.3 : 23.5 : 6.2 : 6.7 : 3.4 : 1.1 : 21.6 : 13.2 
1957 	 18.4 : 25.7 : 7.4 : 7.1 : 3.5 : 1.3 : 22.8 : 16.3 
1958 	 19.1 : 27.6 : 7.9 : 7.5 : 3.6 : 1.5 : 23.8 : 17.5 
1959 	 16.2 : 33.1 : 8.0 : 7.6 : 3.9 : 1.7 : 24.9 : 18.6 
1960 	 17.3 : 34.3 : 8.6 8.1 : 3.9 : 2.1 : 26.2 : 28.2 
1961 	: 18.8 : 36.5 : 9.4 : 8.3 : 4.2 : 2.2 : 26.9 : 32.2 
1962 	: 19.5 : 38.1 : 10.1 : 8.4 : 4.3 : 2.5 : 28.2 : 37.5 
1963 	: 20.9 : 39.7 : 11.0 : 8.3 : 4.5 : 2.9 : 29.3 : 43.7 
1964 	 21.9 : 40.4 : 11.6 : 10.0 : 4.5 : 3.3 : 29.9 : 47.5 
1965- 22.7 : 45.5 : 15.0 : 10.5 : 4.9 : 3.5 : 31.5 : 53.3 
1966 	 23.5 : 47.6 : 17.5 : 11.1 : 5.2 : 3.5 : 31.3 : 56.1 
1967 	 23.3 : 47.8 : 19.2 : 12.4 : 5.7 : 3.5 : 31.7 : 78.5 
1968 	 24.3 : 48.6 : 19.6 : 13.3 : 5.7 : 3.8 : 32.0 : 87.2 
1969 	: 24.7 : 50.6 : 20.2 : 14.3 : 5.9 : 4.9 : 28.5 : 103.2 
1970 	 26.0 : 54.5 : 21.3 : 14.7 : 6.0 : 5.1 : 29.7 : 114.6 
1971 	: 28.0 : 57.6 : 22.8 : 16.5 : 6.1 : 6.3 : 30.3 : 119.2 
1972 	 27.6 : 59.0 : 25.3 : 16.7 : 6.2 : 6.8 : 31.0 : 123.7 
1973 	 28.8 : 59.1 : 27.6 : 17.2 : 6.5 : 7.0 : 29.8 : 139.0 
1974 	 32.3 : 61.7 : 29.6 : 18.1 : 6.6 : 7.4 : 33.1 : 150.8 

Source: Special Committee for Iron and Steel, OECD, The Iron and Steel 
Industry, various issues. 
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Table B-8.--Effective capacity of some nonrestraining countries 
for the production of crude steel, 

(In millions of net tons) 

1955-74 

Year Sweden Spain Canada : Austria 

• 
1955 - 2.3 : - 	: 4.7 : 1.3 
1956 	 2.6 : - 	: 5.0 : 2.1 
1957 2.8 : - 	: 5.3 : 2.5 
1958- 2.9 : 2.6 	: 5.7 : 2.6 

3.1 : 3.0 	: 6.1 : 2.7 
1960 	  3.2 : 3.1 	: 6.6 : 3.2 
1961 	  3.7 : 3.3 	: 7.1 : 3.2 
1962 	  4.0 : 3.4 	: 7.5 : 3.2 
1963 4.3 : 3.6 	: 7.8 : 3.2 
1964- 	-- 4.4 : 3.8 	: 8.6 : 3.4 
1965 --- 	 4.8 : 4.7 	: 9.7 : 3.5 
1966--- 5.2 : 4.8 	: 10.7 : 3.5 
1967 	 5.3 : 6.2 	: 11.0 : 3.5 
1968- 5.5 : 7.0 	: 11.7 : 4.0 
1969 	  5.7 : 8.8 	: 11.9 : 4.0 
1970 	  6.0 : 9.5 	: 12.0 : 4.0 
1971   	 6.1 : 10.1 	: 12.8 : 4.0 
1972 	 6.1 : 11.1 	: 13.6 : 4.0 
1973' 6.4 : 10.9 	: 14.0 : 4.7 
1974  	 6.9 : 11.5 	: 14.8 : 5.0 

Source: Same as those of the restraint countries. 
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Table B-9.--Steel mill products: Excess capacities of restraining and 
nonrestraining countries, 1953-74 

(In millions of net tons) 
: Excess capacity: Excess capacity : Excess capacity : Excess capacif7 
: of restraining : of restraining : of nonrestrain- : of nonrestrain- 

Year 	. 	countries 	

▪ 	

countries 	: ing countries : ing countries 
: excluding the : including the 	: including the : excluding the 
: United Kingdom : United Kingdom :  United Kingdom : United Kingdom 

1953 	 11.79 	: 14.87 
9.81 	: 12.34 

1955 	: 3.42 	: 3.42 
1956 	: 3.86 	: 4.74 
1957 	: 8.04 	: 8.93 
1958 	 16.19 	: 20.60 
1959 	: 10.46 	: 15.31 
1960 	 3.15 	: 10.02 
1961-- 	 11.13 	: 16.08 
1962-------: 22.04 	: 30.08 
1963 	 29.75 	: 36.81 
1964 	 18.07 	: 21.59 
1965 	: 30.96 	: 35.48 
1966 	 34.71 	: 41.98 
1967-------: 42.75 	: 50.91 
1968-------: 40.88 	: 47.05 
1969 - 	 37.79 	: 39.67 
1970 	 43.74 	: 45.29 
1971-- 	--: 71.18 	: 77.91 
1972 	 61.49 	: 67.77 
1973 	 47.38 	: 50.91 
1974 	 59.50 	: 71.18 

. 
: 	 5.65 
: 	 6.87 
: 	 1.06 
: 	 1.68 
: 	 2.69 
: 	 8.98 
: 	 7.57 
: 	 4.20 
: 	 8.19 
: 	 12.60 
: 	 11.97 
: 	 5.97 
: 	 8.72 
: 	 14.13 
: 	 16.73 
: 	 13.34 
: 	 8.97 
: 	 7.27 
: 	 17.83 
: 	 16.54 
: 	 10.47 
: 	 22.26 

: 
: 2.57 

3.84 
: 1.06 
: 0.80 
: 1.81 
: 4.58 
: 2.72 
: 2.32 
: 3.23 
: 4.56 
: 4.82 
: 2.44 
: 4.20 
: 6.86 
: 8.58 
: 7.18 
: 7.09 
: 5.72 
: 11.11 
: 10.25 
: 7.22 
: 10.58 
: 

Source: Data used are the same as those under tables A-6 through A-8. 

Note: All excess capacities were calculated by subtracting production of crude 
steel in metric tons from estimates of effective capacities for the 
production of crude steel in metric tons. The capacity were converted 
from metric tons to net tons. 
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Table B-10.--Adjusted price indexes for restraining 
countries, 1950-1974 

(1963=100) 

Year. Japan 
• : 	 . 	: 	: 
Belgiumyrance

. 
 Germany. Italy 	

Luxem— 
bourg 	:  

Nether—:United 
 lands  :Kingdom 

. : 
1950 	 75 : — 	: 47 : 66 : — 	: — 	: 63 : 62 
1951 	: 30 : — 	: 54 : 73 : 68 : — 	: 70 : 67 
1952 	 82 : — 	: 61 : 77 : 70 : — 	: 72 : 72 
1953 	: 32 : 85 	: 62 : 76 : 72 : — 	: 71 : 74 
1954 	: 84 : 85 	: 63 : 77 : 74 : — 	: 74 : 75 
1955 	: 35 : 86 	: 64 : 78 : 77 : — 	: 77 : 78 
1956 	: 83 : 89 	: 67 : 81 : 80 : — 	: 80 : 83 
1957 	: 91 : 92 	: 71 : 83 : 31 : — 	: 34 : 36 
1958 	: 93 : 94 	: 79 : 86 : 83 : — 	: 86 : 89 
1959 	. 95 : 94 	: 34 : 87 : 83 : — 	: 88 : 90 
1960 	: 96 : 95 	: 87 : 89 : 85 : 96 	: 90 : 91 
19b1 	: 98 : 96 	: 90 : 93 : 87 : 96 	: 92 : 94 
1962 	: 99 : 97 	: 94 : 97 : 92 : 96 	: 95 : 98 
1963 	: 100 : 100 	: 100 : 100 : 100 : 100 	: 100 : 100 
1964 	: 102 : 105 	: 104 : 103 : 106 : 107 	: 103 : 103 
1965 	: 104 : 11') 	: 107 : 106 : 110 : 110 	: 114 : 108 
1966 	: 107 : 115 	: 110 : 110 : 113 : 114 	: 121 : 113 
1967 	: 110 : 119 	: 113 : 111 : 116 : 116 	: 126 : 116 
1963 	: 114 : 122 	: 118 : 113 : 118 : 122 	: 130 : 121 
1969 	: 110 : 127 	: 125 : 117 : 124 : 132 	: 138 : 128 
1970 	 127 : 133 	: 133 : 125 : 131 : 151 	: 146 : 137 
1971 	• 133 : 140 	: 140 : 135 : 141 : 150 	: 159 : 143 
1972 	 139 : 143 	: 149 : 143 : 149 : 157 	: 173 : 162 
1973 	. 154 : 158 	: 161 : 151 : 167 : 175 	: 188 : 173 
1974 	: 185 : 177 	: 178 : 162 : 197 : 203 	: 205 : 199 

Source: Compiled from official statistics of the Organization of Economic 
Cooperation and Development (OECD). 

Note.--The adjusted price indexes were derived from GNP price indexes of 
the individual countries. The indexes were converted into U.S. dollars by 
using the average yearly domestic exchange rates of the individual 
countries. Adjusted GNP price indexes for the above countries were included 
in OECD, National Accounts of OECD Countries, various issues. 
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Table B-11.--Adjusted price indexes for some nonrestraining countries and 
international organizations, 1950-74 

(1963=100) 
OEM; 
all 
members 

Year 	 : Austria 	: Canada : Spain 	: 
• 

EEC 	: 
: 

OECD, 	: 
European : 
members : 

. : 
1950--_.__.__.- 	  - 	: - 	: - 	: 57 	: 67 	: 67 
1951- - 	: - 	: - 	: 64 	: 63 	: 73 
1952--__ ._- ____-__ 	 - 	: - 	: - 	: 69 	: 68 	: 76 
1953 : 71 	: 82 	: - 	: 70 	: 69 	: 77 
1954----- -- 	 : 74 	: 84 	: - 	: 71 	: 70 	: 78 
1355-_____._.______._ 	 77 	: 85 	: - 	: 72 	: 72 	: 80 
1956- 	 	 : 80 	: 88 	: - 	: 75 	: 76 	: 83 
19 .57 	 . 84 	: 91 	: - 	: 78 	: 80 	: 86 
1958 	: 84 	: 92 	: 81 	: 84 	: 84 	: 89 
1959-- 86 	: 95 	: 35 	: 86 	: 87 	: 91 
1960----- 	: 89 	: 96 	: 86 	: 88 	: 89 	: 93 
1961 	 : 94 	: 97 	: 37 	: 91 	: 92 	: 95 
1962-- 	: 97 	: 98 	: 90 	: 95 	: 96 	: 97 
1963 100 	: 100 	: 100 	: 100 	: 100 	: 100 
1964----- 	: 103 	: 103 	: 106 	: 

	

103 	 104 	: 104 	: 
: 109 	: 106 	: 117 	: 108 	: 108 	: 106 

113 	: 111 	: 125 	: 112 	: 113 	: 110 
1967 117 	: 115 	: 132 	: 114 	: 118 	: 113 
1963 	 : 119 	: 119 	: 137 	: 117 	: 120 	: 117 
1969 	 122 	: 124 	: 141 	: 123 	: 124 	: 123 
1970 	 : 123: 130 	: 150 	: 131 	: 134 	: 130 

135 	: 134 	: 162 	: 140 	: 144 	: 138 
145 	: 141 	: 175 	: 150 	. 153 

 
145 

1973 	: 155 	: 154 	: 195 	: 161 	: 166 	: 166 156 
1974- 	: 170 	: 178 	: 225 	: 179 	: 185 	: 175 

Source: Compiled from official statistics of the Organization of Economic 
Cooperation and Development. 
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APPENDIX C 

STATISTICAL ANALYSIS OF THE OMA'S IN THE COLOR 
TELEVISION RECEIVER INDUSTRY 
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This appendix is a statistical analysis of the OMA's in the U.S. color 
television receiver industry. The analysis provides estimates of the effects 
of the OMA's on the levels of imports of color television receivers, domestic 
average prices, consumption, production, and employment as stated in chapter 
3. It consists of three sections. Section 1 specifies a statistical model of 
the industry. Section 2 presents the empirical results of the model that were 
used to estimate the economic effects. Section 3 contains statistical tables. 

Specifications of the model 

The characteristics of the U.S. color television receiver industry are 
very different from those of the steel industry because of the lesser 
importance of scale economies in TV receiver production. In this situation, 
small firms could be as efficient as large firms. The U.S. color television 
receiver industry is predominantly an assembling and labor-intensive 
industry. 1/ The required capital expenditures for a new firm are less than 
those for a steel mill. 

There are two large firms, Zenith and RCA, in the industry. Since the 
sum of their shares is less than 50 percent of the total U.S. color-set 
market, the market structure cannot be considered as a duopoly. 2/ It is also 
not proper to classify the structure as a price leadership industry because 
neither Zenith nor RCA appears to be able to control the price. In fact, the 
price competition is very keen. In addition, products of the firms in the 
industry are differentiated. Thus, the theoretical arguments for a partial 
equilibrium under a price-searchers' market as stated in appendix A may be 
applied to the color television receiver industry. 

Besides the market structure, the following facts should be taken into 
consideration: 

1. Television receivers are differentiated goods. In the color 
television receiver market, product differentiation can be described by size 
of screen, outward design, control devices, and facilities to accommodate 
additional accessories such as video, camera, and so forth. Imports of color 
television receivers cannot be regarded as perfect substitutes for domestic 
products. Only few sets with screen sizes larger than 20" are imported each 
year. 

1/ The capital-labor ratio of the U.S. television, radio, and communication 
industry (sector 56, 1974 U.S. Input-output Table), was $7,973. See Tsao, op. 
cit. table 4.4. The capital-labor ratio of the Japanese color television 
receiver industry may differ from the one of the United States. Compared with 
production by American firms, the Japanese firms probably produce more TV 
parts by themselves, i.e., they are more vertically integrated than U.S. 
producers. 

2/ Table C-1 in this appendix shows market shares of leading brands in U.S. 
color television market. 
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A problem relating to differentiated goods is quantifying consumer taste 
or preference. A change in consumer taste may result in a change in demand. 
It is possible that the shift in consumer preference from console sets to 
table and portable color sets since the late , 1960's could be a factor that 
caused the increase in import demand for this type of Japanese television 
receiver. It is difficult to define a variable that can explain the switch in 
demand from one to another particular type of television receiver. However, 
the problem is not serious when dealing with total demand. Since this paper 
studies the impact of the OMA's on the whole color television industry, only 
aggregate data, which are not broken down by screen sizes of major types, were 
used. 

2. Firms in the industry generally produce monochrome television sets or 
other durable electronic products in addition to color television sets. 1/ In 
order to maximize their profits, firms may change their product mix over 
time. In a time-series analysis, changes in the product mix may cause 
difficulties in fixed-costs identification, capacity utilization, and net 
profits in the color television segment of the firms or the industry. This 
fact restricts our use of supply-side variables and emphasizes the demand-side 
variables. 

3. Data for the domestic color television receiver industry are very 
limited. Many data cannot be broken down into color or monochrome sets. 
Prior to 1970, values of imports of color television receivers were reported 
at very low levels. The short history of imports prevents use of the annual 
data to perform time-series analyses. Thus, data for fitting this statistical 
model must be on a quarterly basis. 

The indirect method, which was used to derive the impact of the VRA's on 
steel mill products, cannot be applied to television receivers due to a lack 
of information on foreign suppliers such as capacity utilization rates and 
cost data. Instead, a direct approach was employed to estimate the impact of 
the OMA's on color television sets. 

To estimate the impact of the trade restriction on domestic consumption, 
a partial-equilibrium model of the commodity under restraint can be used. The 
supply function might be included in a partial-equilibrium model so as to 
resolve potential identification problems, although most empirical models 
ignore supply functions and contain only demand functions. 2/ An assumption 
which is frequently used in this connection is that foreign and domestic 
supplies are perfectly elastic. The simplest procedure to deal with 
conceptual identification problems would be to regard the supply as determined 
exogenously. 

1/ In 1980, only three U.S.-owned firms produced monochrome receivers in 
domestic facilities. Many components and tubes they used were imported from 
Taiwan and Singapore. 

2/ Theoretically, supply functions can be defined only under conditions of 
the price-takers' market. Besides, supply data of the industry before 1977 
are not readily available. 
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The statistical model of the color television receiver industry includes 
domestic demand, domestic price, and import demand functions. No supply 
functions are included. 

Domestic demand function.--Television receivers are consumer durable 
goods. Personal income or expenditure is a main factor that the consumer 
takes into account when he considers the purchase of a television set. 
Following the demand functions of classical economic theory that quantities 
demanded for each commodity are a function of all the prices and income or 
expenditure, one or more price variables are needed to evaluate the consumer's 
purchase decision. Since quarterly data are used, it is possible that income 
and price in a previous period may have an effect on demand in the current 
period. Use of one-period lagged independent variables seems appropriate. 

As values of the dependent and independent variables are on a quarterly 
basis, there may be seasonal forces influencing their interrelationships. It 
may be preferable to add some explicit seasonal variables to the equations. 
It is assumed that the seasonal factors are linear and additive. The demand 
function is written as: 

\ 
lnX.t  = a 10 	a1lluYt-1 	al2'

n(D19/10G  
"- f t-1 	alPlt 	a14Q2t 	a15Q3t 

ult 	
(C.1A) 

Where: 

X = total quantity of color television receivers consumed domestically 
(in units). 

P
D 

= Producer Price Index for color television receivers. 

P
G 

= the implicit GNP deflator 

Q 1 , Q 2  and Q 3  are seasonal variables 

u = disturbance term 

In = natural logarithm 

1/ Compared with the disposable personal income, the expenditure on durable 
goods is more closely related to changes in purchase of durable goods. Thus, 
the expenditure is used as a surrogate for an income variable. 
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Domestic price equation.--The main factors affecting the domestic 
producer price of color television sets are input costs, which include labor 
wage, material costs, capital expenditures, and overhead expenses. The other 
variables which may influence the price are substitute prices and inventory 
levels. 1/ Most of the above-mentioned data are not readily available. Data 
concerning material costs, wages, new capital expenditures, and inventory are 
for the radio and television receiver industry which includes color, 
monochrome, and radio sets. Although the labor costs for the three products 
are similar, material costs for these products could differ substantially 
because intermediate inputs for radio sets and television receivers are not 
the same. 

The effects of the OMA's on the producer price index are estimated with 
three binary variables. The price equation is specified in the following form: 

ln(PD /P
G

) t a20 	a2linWt 	a221n(13
D
/I)
G 

) t_l  + a230MA1 + a24 OMA2 + 
=  

a25 OMA3 + a 26
T + U

2t 
	(C.2A) 

Where: 

W = hourly labor wage (in constant dollars). 

OMA1 = binary variable for the first year of the OMA in color television 
receivers; covering the third quarter of 1977 through the second 
quarter of 1978. 

OMA2 = binary variable for the second year of the OMA in color television 
receivers; covering the third quarter of 1978 through the second 
quarter of 1979. 

OMA3 = binary variable for the third year of the OMA in color television 
receivers; covering the third quarter of 1979 through the second 
quarter of 1980. 

(Definitions for other variables are stated under equation C.lA) 

T = time trend 

Total import demand function.•-It is hypothesized that U.S. imports of 
color television receivers are a function of relative prices and the level of 
personal income or expenditures. Relative prices enter the equation to show 
the alternative costs to U.S. purchasers of buying either domestic or imported 
television sets. The level of personal expenditures is introduced to show the 
effects of changes in the expenditures on quantities demanded of imported 
color sets. Because the levels of imports might be affected by seasonal 
forces, the explicit seasonal variables included in the domestic demand 
equation may also enter this equation. 

1/ H. Tsurumi and Y. Tsurumi used three independent variables in their price 
equation. They explained that the price of color television sets is a 
function of average unit costs, lagged stock of inventory, and lagged price of 
a substitute. They did not estimate coefficients of these three variables due 
to a lack of data. Explanations for inclusions of these three variables can 
be found in their paper titled "A Bayesian Test of the Product Life Cycle 
Hypothesis as Applied to the U.S. Demand for ColorTV Sets," International 
Economic Review,  October 1980. 
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The total import demand function of color television receivers is 
specified as: 

1nMt = a30 + a31lnYt-1 + 
a
32

ln(PM/PD)t-1•
+  a

33
Q
lt 

+ 
a34Q2t 

+ 

a
35

Q
3t 

+ u
3t 
	(C.3A) 

Where: 

M = total imports of color television receivers (in units) 

P
M 

= unit value of imported color television receivers (dollars per set) 

Q1 , Q2 , Q3  = binary seasonal variables 

Import demand function for Japanese color television receivers.--The 
domestic expenditure and the relative price are the two continuous variables 
in this equation. The relative price variable is defined as the ratio of the 
Japanese export price index for color television receivers to the U.S. 
Producer Price Index for color television sets. 

The seasonal variables are also included in this equation to adjust 
seasonal variations. Since Japan was the major foreign supplier to the U.S. 
color television receiver market prior to the OMA period, the import demand 
function of Japanese color television sets is specified in a similar form to 
the total import demand function: 

1nMt = a40 + a41lnYt-1 + a42
ln(P

J 
 /PD )

t-1 
+ 

a43Qlt 
+ 

a44Q2t 
+ a

45
Q
3t 

+ u4t 	(C.4A) 

Where: 

M = imports of color television receivers (in units) 

P = Japanese export price index of color television receivers 

Import demand function for Korean color television receivers.--Compared 
with Japan and Taiwan, Korea has the shortest history of exportation of color 
television receivers. Since there was no color television broadcasting in 
Korea during the 1970's, production was solely for export. Volumes of Korean 
exports have fluctuated widely during the past 7 years. Presumably, the 
factors affecting U.S. imports of Korean television sets are the same as those 
for Japanese television receivers. The relative price variable is defined as 
the ratio of the unit value index for Korean color television receivers to the 
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U.S. Producer Price Index for color television receivers. I/ The import 
function for. Korean television sets is written as: 

1nMk = a
50 

+ a51laYt-1 + a52
ln(PK/PD) t-1 a53Q1t + a 54  0 --s2t 	a55Q3t 

u5t 
	(C.5A) 

Where: 

Mk = imports of Korean color television receivers (in units) 

P
K 

= import unit value for Korean color television receivers 
(dollars per set) 

Import demand function for Taiwan color television receivers.--Several 
U.S. television manu acturers suci as R , enit , an. ..mira 	ave 
established their assembly plants in Taiwan since the mid-1960's. 2/ Present 
volumes of U.S. imports include Taiwan-made and assembled television sets. 
Levels of imports from Taiwan seem more stable than those from Korea. Trade 
statistics show that the average unit value for. Taiwan color television sets 
was about the same as the one for Korean sets. The import function is formed 
as: 

1nMt = a60 
+ a

61
1n  Y

t-1 
+ a

62
ln (P

T
/P

D
) 	+aQ +aQ +a 
t-1 	63 lt 	64 2t 	65

Q 
 3t 

u 6 t 
	(C.6A) 

Where: 

M
T 

= imports of Taiwan color television receivers (in units) 

P = import unit value for. Taiwan color television receivers (dollars 

per set) 

The specification of the above equations has considered both data and 
mathematical constraints. For instance, the use of log-linear form requires a 
positive value for all variables. This restriction prohibits the introduction 
of any variables with negative values. 3/ 

1/ The weighted average export prices of Korean television receivers are not 
readily available. 

2/ Admiral is no longer a producer. 
3/ In their linear demand equation for television receivers, H. S. 

Houthakker and L. D. Taylor used a price-difference variable (first difference 
i.e. AP t = Pt - Pt-1) 

 in addition to the lagged price variable (P t-1
) and the 

expenditure variable. Since more recent changes in nominal prices of 
television receivers may have negative values, a linear logarithmic demand 
function cannot include a price difference variable. In fact, the real price 
of color television receivers has continuously declined during the past 
decade. For details, see H. S. Houthakker and L. D. Taylor, Consumer Demand 
in the United States, 1929-70, Harvard University Press, 1966. 
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Empirical results  

Unless otherwise stated all estimated equations have been fitted to 
quarterly data for the period 1974-80. The fitting procedure adopted is that 
of ordinary least squares regression (OLS). The Cochrane-Orcutt iterative 
technique (COI) was used for the estimated equations below, which have a low 
Durbin-Watson statistic. All data used were published information. 

Domestic demand function.--The estimation resulted in the following 
domestic demand functions: 

In X = 12.5365 + 1.0102 In Y t-1 
- 0.3070 In (P

D
/P

G
)
t-1 

 - 0.0245 Q lt 

(4.7340) (2.8921) 	(-0.8324) 	 (-8.0561) 

- 0.0276 Q 2t 	- 0.0129 Q3t 	(C.1B) 

(- 8.3245) 
	

(- 4.3290) 

R
2 
= 0.9335 	 D.W. = 1.8075 	F(5,17) = 47.7494 	OLS/COI 

D.W. is the Durbin-Watson statistic. 1/ One measure of goodness of the fit is 

shown by the coefficient of determination (R
2 ). The numbers in parentheses are 

t ratios. 

All estimated coefficients have the expected signs. Except for the 
relative price term, every estimated coefficient is statistically significant 
at the 0.01 level or better. The derived relative price elasticity is 0.307, 
and the expenditure elasticity is 1.01. These results are consistent with 
those found by Stone and Rowe. In their equation for durable household goods, 
the relative price coefficient was inelastic and insignificant. Their two 
expenditure coefficients, the current and the lagged, are statistically 
significant. 2/ All three seasonal coefficients of this equation are 
significant, implying that there are seasonal variations in the consumption of 
color television sets. 

Domestic price equation.--The estimated coefficients of the independent 
variables which Okplain changes in the average producer price are represented 
in the following ,equation: 

ln(P
D
/P

G
) t  = 5.5535 + 0.2019 ln(P

D
/P

G
)
t-1 

 - 0.0206T + (10
2 )0.261000MA1 

(54.9147) 	(9.8113) 	 (-9.2144) 	(0.1519) 

+ (10-1 ) 0.21920MA2 + (10
-1  )0.24300MA3 (C.2B) 

(1.1531) (1.2118) 

R
2 

= 0.9755 D.W. = 1.6953 	F(5,21) = 166.9700 OLS/COI 

1/ The original estimation generated a value of D.W. of 0.7652. It is 
likely that the disturbances were autocorrelated. Thus, the Cochrane-Orcutt 
iterative technique was used. 
2/ J. R. N. Stone and D. A. Rowe, "Dynamic Demand Functions: Some 

Econometric Results," Economic Journal, 68 (1958) pp. 256-270. 
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The lagged price coefficient has the expected positive sign. The 
negative sign of the trend coefficient indicates that the producer price of 
color television sets has declined. The real wage variable was dropped due to 
the unreasonable and statistically insignificant negative sign. 1/ The 
magnitudes of the three OMA variables imply that the OMA had a cumulative 
effect on the producer price. The OMA caused a 0.3-percent increase in the 
price in the first year and a 2.4-percent increase in the third year. The 
sizes of the effect could be larger if the price variable were defined in 
terms of the current price. 

Total import demand function.--The total import demand function was 
estimated by OLS and the Cochrane-Orcutt procedure and produced the following 
results: 1/ 

ln Mt = - 7.8349 + 5.0940 ln Y 	- 0.6012 ln (P
M 
 /PD  ) 

t-1 	 t-1 
(- 0.6908) (3.1054) 	(0.2981) 

- 0.0237 (lit  + 0.0035 Q2t  + 0.0879 Q3t 	(C.3B) 

(- 1.1348) 	(- 0.016) 	(0.8243) 

R2 
= 0.8612 
	

D.W. = 1.5789 
	

F(5,7) = 9.7490 	OLS/COI 2/ 

Both the expenditure and the relative price coefficients have the 
expected signs. The expenditure coefficient has a significant t-ratio. The 
expenditure elasticity is larger than the price elasticity. The expenditure 
variable is more important in explaining variations in import demand. The 
values of the seasonal coefficients show the existence of small seasonal 
variations in the imports for all four quarters. 

1/ The following estimated equation includes the wage variable: 

ln(PD/PG) t  = 13.9461 - 8.4748 lnW t  + 0.2926 ln(P
D
iP

G
) t_i  - 0.0572T 

(1.11459) (-0.7997) 	(2.7704) 	 (-0.9690) 

+ 0.84230MA1 + 1.29490MA2 + 0.30460MA3 
(2.1145) 	(2.7152) 	(0.6697) 

R2 = 0.7631 	 D.W. = 1.6073 	F(5,21) = 9.8982 
The inclusion of the wage variable produced a negative coefficient estimate 
for the wage variable. On a priori grounds, the result is not acceptable, and 
thus the wage variable was deleted. Because of the strong trend in wages, the 
effect of wages on relative prices was picked up by the trend variable in C.2B 
and cannot be netted out. 

2/ This equation was estimated with a sample that has only 14 observations, 
covering the first quarter of 1974 through the second quarter of 1977. 



78 

Import demand functions for restraining countries.--Based on the forms 
specified in equations C.4A through C.6A, the import functions of the three 
restraining countries were estimated, producing the following results: 

ln Mt = - 2.8402 + 5.5056 ln Y t-1 
- 2.1247 ln (PJ/PD )

t-1 

	

(0.1329) (2.2050) 	(0.7101) 

- 0.1139 Q it  + 0.0711 Q 2t  + 0.0923 Q 3t 	(C.4B) 

(- 1.2367) 	(0.4889) 	(1.0606) 

	

R2 = 0.8790 	 D.W. = 1.6393 	F(5,6) = 8.9172 

ln MtK  = - 2.9070 + 5.6228 lnYt_i  - 2.6573 ln (P
K 
 /P

D 
 ) -t-1 

	

(- 0.6787) (6.0284) 	(4.5913) 

- 0.0446 Qit 	- 0.1107 Q2t 	- 0.0425 Q3t 	(C.5B) 
(1.8435) 	(4.4769) 	(- 1.7699) 

	

R
2 

= 0.8946 
	

D.W. = 2.1106 	F(5,7) = 11.8825 	OLS/COI 

In MT = 3.3862 + 3.25101nY
t-1 

- 2.02541n(P
T
/P

D
)t-1 - 0.0420Qit '  

(0.2982) (1.3374) 	(- 0.9065) 	 (- 1.1947) 

-0.0147Q2t 	-0.0235Q3t 	 (C.6B) 

(0.4030) 	(0.0644) 

	

R2 = 0.4293 
	

D.W. = 2.4308 	F(5,8) = 1.7210 1/ 

The import equation for Japanese color television receivers, C.4B, shows 
an elastic price coefficient. Expenditure is the only statistically 
significant variable in determining volumes of imported Japanese color 
television receivers. 

The import equation for Korean color television receivers, C.5B, includes 
elastic price and elastic expenditure coefficients. Both coefficients are 
statistically significant. However, the expenditure variable is more powerful 
in explaining the variations in the volume of imported Korean color television 
receivers. 

The import equation for Taiwan color television receivers has elastic 
expenditure and price coefficients. The t-ratios of these two coefficients 
are below significant ranges. The signs of the three seasonal coefficients 
suggest that the imports from Taiwan were relatively large in the fourth 
quarters of the years included in the sample period. 

1/ With (5, 8) degrees of freedom, the critical value for 1% level of 
significance is 6.63. The regression is not significant. Equation C.6B was 
not used for the purpose of estimating. 
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The above empirical results reveal that the expenditure level is a main 
determinant for U.S. consumption of color television receivers. The price is 
also an important factor affecting the domestic consumption. However, the 
t-ratios of the expenditure coefficients in the four import equations are 
larger than those of price coefficients. This indicates that the expenditure 
elasticity is more reliable than the price elasticity for evaluating OMA's 
effects. 
Statistical Tables on Color Television Receivers 

The data used for fitting the model are included in the following tables. 
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Table C-1.--Color television receivers: Market shares of leading 
brands in the U.S. market, by model years, 1974-79 

(In percent) 

Brand 
• 

Model Years:-- 

1979 • 1978 • 1977 	• • 1976 	• 1975 	: 1974 

RCA 	 :21.0 
Zenith  	 :20.5 

:20.0 
:21.15 

: 
: 

	

20.0 	: 

	

22.0 	: 

	

20.0 	: 

	

23.0 	: 

	

19.0 	: 

	

24.0 	: 
20.5 
23.75 

Magnavox 	 : 7.2 : 7.0 : 7.0 	: 6.5 	: 6.6 	: 6.75 
Sears 	 : 7.9 : 8.55 : 9.0 	: 9.0 	: 8.7 	: 7.5 
Quasar 1/ (Matsushita) 	. 5.0 : 5.3 : 5.0 	: 5.0 	: 5.9 	: 6.75 
GE 	: 6.9 : 6.5 : 6.0 	: 5.5 	: 6.2 	: 6.0 
Sylvania  	 : 3.9 : 3.5 : 4.0 	: 4.5 	: 4.4 	: 5.0 
Admiral  	 : 1.5 : 2.4 : 2.5 	: 3.5 	: 3.0 	: 3.5 
Philco 	 . 1.2 : 1.45 : 1.5 	: 1.5 	: 1.0 	: - 
Sony 1/ 	 : 6.5 : 6.9 : 7.5 	: 7.0 	: 5.8 	: 5.0 
Panasonic 1/-- 	 : 2.2 : 2.9 : 3.0 	: 2.3 	: - 	: - 
Montgomery Ward 	 : 2.1 : 2.0 : 2.0 	: - 	: - 	: _ 

Sanyo 1/  	: 2.0 : 2.0 : - 	: - 	: - 	: - 
Hitachi 1/- 	: 1.85 : 1.65 : - 	: - 	: - 	: 

: 2.0 : 2.0 	: - 	: - 	: - Sharp 1/ 	   	1.5 : 
Penncrest (Penney) 	: 1.5 : 1.5 : - 	: - 	: - 	: - 
Toshiba 1/ 	 : 1.0 : 1.0 : - 	: - 	: - 	: - 
Curtis Mathes 	 : 1.0 : - 	: - 	: - 	: - 	: _. 

MGA (Mitsubishi) 1/ 	 . 1.0 : 1.0 	: - 	: - 	: - 	: - 

1/ Indicates Far Eastern manufacturer. 

Source: Television  Digest  and U.S. Department of Commerce, The U.S. 
Consumer Electronics Industry and Foreign Competition,  May 1980. 

Note: 	1. Years indicate model rather than calendar years. 

2. Market shares by brand name fail to identify production 
share accurately when manufacturers produce under an 
"OEM" label as well as their own. 

3. The market shares are Television Digest's estimates based 
upon interviews with manufacturers and Delphi-method 
estimation. 
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Table C-3.--U.S. real expenditures on durable goods, Producer Price Index for 
color television sets, implicit GNP deflator, and hourly wages, by quarters, 
January 1974-December 1979 

: 
Period 

: 

U.S. 	real 	• 
• 	. 
Producer Price 

expenditure 	 : 
'Index for color 

on durable 	• 'television sets . 
 goods 	: 	 : 

Implicit GNP 
deflator 

• 
: 
: 
: 

Hourly 
wage 

: (billions of 	: : : 
: 1972 dollars) 	: (1972 = 100) : (1972 = 100) : 

. : 
1974 	 : : 
January-March---- 26.29 	: 108.46 : 111.56 : 0.65 
April-June 	: 27.48 	: 109.80 : 114.64 : 3.75 
July-September 	: 28.88 	: 110.67 : 118.03 : 3.92 
October-December 	: 25.78 	: 111.35 : 121.60 : 4.05 

1975 	 : : : 
January-March 	: 26.50 	: 112.00 : 124.55 : 4.13 
April-June 	: 27.10 . : 110.70 : 125.93 : 4.20 
July-September 	: 28.78 	: 113.99 : 128.07 : 4.34 
October-December 	: 29.50 	: 113.39 : 130.27 : 4.45 

1976 	 : 
January-March 	: 30.07 	: 114.37 : 131.29 : 4.52 
April-June 	: 31.30 	: 112.78 : 132.96 : 4.52 
July-September 	: 31.55 	: 112.52 : 134.40 : 4.64 
October-December 	: 31.75 	: 112.65 : 136.44 : 4.71 

1977 	 : : : : 
January-March 	: 33.95 	: 108.20 : 138.34 : 4.71 
April-June 	: 34.15 	: 106.56 : 140.93 : 4.83 
July-September 	: 34.55 	: 108.76 : 142.59 : 4.91 
October-December 	: 35.60 	: 114.71 : 144.82 : 5.21 

1978  
January-March 	: 34.83 	: 106.44 : 144.93 : 5.34 
April-June 	: 36.88 	: 103.12 : 148.63 : 5.41 
July-September 	: 38.03 	: 108.02 : 151.42 : 5.53 
October-December 	: 37.55 	: 109.07 : 154.99 : 5.68 

1979 	 : 
January-March 	: 37.55 	: 107.99 : 158.16 : 5.89 
April-June 	: 36.20 	: 108.85 : 161.17 : 5.99 
July-September 	: 36.73 	: 110.27 : 164.23 : 6.03 
October-December 	: 36.50 	: 108.89 : 167.47 : 6.20 

Source: Compiled from official statistics of the U.S. Bureau of Labor 
Statistics and Economic  Report of the President,  1981. 

Note.--Hourly wage was based on the average hourly earning of production 
workers in the Radio and TV Equipment Industry (1972 SIC Code 3662). 
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Table C-4.--Color television receivers: U.S. imports by principal sources 
and by quarters, January 1974-December 1980 

Period 

: Total imports 
Total 

U.S. imports : as percent of : U.S. imports :U.S. imports: 
from Japan : 	domestic 	from Korea : from Taiwan: 	U.S. 

. 
consumption : 	 imports  

1,000 units : 	 : 1,000 units : 1,000 units: 	1,000 
units 

1974 
January-March 	: 
April-June 	: 
July-September 	: 
October-December 	: 

1975 
January-March 	: 
April-June 	 
July-September 	: 
October-December 	: 

1976 
January-March 	. 
April-June 	: 
July-September 	: 
October-December 	: 

1977 
January-March 	 
April-June 	: 
July-September 	: 
October-December 	: 

1978 
January-March 	: 
April-June 	: 
July-September 	: 
October-December 	: 

1979 
January-March 	: 
April-June 	. 
July-September 	: 
October-December 	: 

1980 
January-March 	: 
April-June 	: 
July-September 	: 
October-December 	: 

135.1 
284.4 
264.6 
234.2 

113.0 
198.8 
327.8 
404.3 

382.8 
547.1 
856.5 
895.5 

562.6 
627.3 
557.0 
388.8 

344.2 
385.0 
435.3 
339.1 

189.2 
128.2 
144.2 
168.4 

60.2 
108.0 
127.5 
157.7 

: 
: 
: 
: 
: 
: 
: 
: 
: 
: 

: 
: 
: 
: 
: 
:  
: 
: 
: 

: 
: 
: 
: 
: 
: 
: 
: 
: 

: 
: 
: 
: 

11.7 
22.1 
18.2 
13.7 

11.7 
16.6 
21.5 
23.0 

26.4 
36.9 
52.0 
49.7 

40.8 
62.1 
29.5 
20.1 

24.9 
29.6 
30.4 
26.2 

18.8 
15.6 
14.3 
13.1 

9.3 
15.8 
11.9 
13.0 

: 
: 
: 
: 
: 
: 
: 
: 
: 

: 
: 
: 
: 
: 
: 
: 
: 
: 

: 
: 
: 
: 

: 
: 
: 
: 
: 
: 
: 
: 
: 

0.0 
6.2 
7.8 
8.5 

2.1 
8.4 
2.7 
8.8 

10.0 
6.0 

11.0 
21.0 

22.5 
10.7 
20.8 
44.4 

49.1 
67.6 

119.8 
200.4 

147.3 
91.0 
10.9 
64.9 

36.1 
77.1 
86.3 
94.1 

: 
: 
: 
: 

: 
: 
: 
: 

: 
: 

: 

: 
: 
: 
: 

: 
: 
: 

: 
: 
: 
: 

: 
: 
: 
: 

: 

: 

76.2 
97.9 
50.7 
112.3 

39.8 
35.5 
32.9 
35.3 

33.2 
30.8 
95.1 
79.2 

48.2 
99.1 
81.6 
96.8 

115.4 
164.6 
179.8 
167.5 

77.3 
91.6 
109.9 
91.3 

73.8 

Eg. 13 4 
 72.9 

: 
: 
: 
: 

: 
: 
: 
: 

: 
: 
: 
: 

: 
: 
: 
: 

: 
: 
: 
: 

: 
: 
: 
: 

: 

: 
: 

231.4 
391.5  
373.9 

8  215::: 
245.4  

3 	. 4L6  44 8 . 7 

426.1 
584.2 

4 1,020.4 
1,264.5 

819.1 
1,155.9 

689.6 
 579.1 

569.5 
677.0 
807.4 
787.6  

444.5  
354.6 
347.3  
364.4 

213.7 
311.9  

3 8  422.2 

Source: Compiled from official statistics of the U.S. Department of Commerce (Series 
IM-l46) by The Commission Statistical Service Division. 
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Table C-5.--Color television receivers: 	Unit values of U.S. imports, by 
quarters, January 1974-December 1980 

(Per unit) 

Period 
Unit value 
of total 

U.S. 	imports 

Unit value 
of U.S. 

imports from 
Japan 

: 
: 

Unit value 	: Unit value 

	

of U.S. 	of U.S. 
imports from :imports from 

	

Korea 	Taiwan 

1974 
January-March 	 $188.49 : $231.31 : $170.00 : $155.83 
April-June 	 192.81 : 206.61 : 169.93 : 151.15 
July-September----: 
October-December--: 

186.66 
187.60 

: 
: 

200.02 
180.58 

: 
: 

187.49 
190.32 

: 
: li= 

1975 
January-March-----: 177.55 : 192.54 : 93.43 : 139.24 
April-June 	 185.38 : 190.61 : 185.31 : 151.25 
July-September 	: 181.94 : 182.39 : 185.88 : 172.64 
October-December 	: 180.64 : 223.79 : 154.81 : 173.42 

1976 • 
January-March 	 176.25 : 177.01 : 157.33 : 171.02 
April-June 	 186.03 : 187.09 : 154.15 : 170.99 
July-September 	: 191.53 : 181.68 : 148.28 : 161.39 
October-December 	: 156.47 : 178.58 : 146.52 : 159.52 

1977 
January-March 	 163.97 : 192.56 : 133.92 : 153.89 
April-June 	 141.53 : 186.84 : 148.82 : 178.48 
July-September 	: 201.54 : 203.64 : 152.26 : 180.82 
October-December 	: 203.68 : 233.03 : 156.49 : 178.08 

1978 • . • . 
January-March 	 204.18 : 215.57 : 149.65 : 184.36 
April-June 	 218.83 : 220.87 : 156.68 : 187.68 
July-September 	: 200.20 : 218.28 : 167.48 : 184.42 
October-December 	: 204.78 : 221.19 : 167.94 : 185.79 

1979 . : 
January-March 	 194.56 : 191.57 : 167.43 : 186.48 
April-June 	 228.18 : 324.22 : 163.92 : 190.92 
July-September 	: 280.92 : 261.71 : 169.84 : 193.40 
October-December 	: 275.60 : 227.64 : 179.26 : 192.69 

1980 
January-March 	 244.05 : 293.81 : 189.15 : 193.25 
April-June 	 231.41 : 246.44 : 187.36 : 197.30 
July-September 	: 235.88 : 252.31 : 189.08 : 193.00 
October-December 	: 248.05 : 304.94 : 183.11 : 191.42 

Source: Compiled from official statistics of the U.S. Department of Commerce 
by The Commission Statistical Service Division. 
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APPENDIX D 

STATISTICAL ANALYSIS OF THE OMA'S IN THE NONRUBBER 
FOOTWEAR INDUSTRY 



86 

This appendix is a statistical analysis of the OMA's in the U.S. 
nonrubber footwear industry. The analysis provides the estimates of the 
effects of the OMA's on the levels of imports of nonrubber footwear, domestic 
price, consumption, production, and employment as stated in chapter 4. The 
appendix consists of three sections: (1) specification of a statistical model 
of the nonrubber footwear industry; (2) empirical results of the model that 
were used to estimate the economic effects; and (3) statistical tables. When 
practicable, the estimates and the empirical results will be compared with 
those of the other empirical studies on the footwear industry. 1/ 

Specifications of the model 

The market structure of the U.S. footwear industry can be classified as 
price-searchers' market characterized by the presence of a large number of 
firms, product differentiation, and absence of dominant firm(s). Each firm 
has a relatively small share of the total market, so each has a very limited 
amount of control over market price; footwear is significantly differentiated 
as to fashion, quality, and material used. The largest 20 firms in the 
industry have a market share of less than 50 percent. Competition in a 
price-searchers' market under these conditions can be also classified as 
monopolistic competition in economic literature. This literature provides the 
theoretical foundation for the model employed here. 2/ 

The statistical model to be discussed comprises five equations that will 
be used to assess the impact of the OMA's on the U.S. nonrubber footwear 
industry. In specifying these equations, the traditional assumptions are made 
about the behavior of firms in a monopolistically competitive industry, such 
as profit maximization, product differentiation, and limited price control. 
Because shoes are differentiated products, it is appropriate to assume that 
imported shoes are imperfect substitutes for domestically produced shoes, and 
domestically produced shoes are imperfect substitutes for each other. 

Total demand function.--Shoes are consumer durable goods and are bought 
when needed. One of the main factors that a consumer takes into account when 
he considers the purchase of shoes is his disposable income. Other factors 
affecting demand include prices of nonrubber shoes and substitutes for 

1/ The following are three recent studies which contain parameter estimates 
for the footwear industry: M. D. Bale, Output and Employment Changes in a  
Trade Sensitive Sector: Adjustment in the  U.S. Footwear Industry. World Bank 
Staff Working Paper No. 340, Washington, D.C., October 1980. A. Sykes, The 
Impact of Import Competition on Domestic Industries: Theory and EmpiriC717 

 Applications,  an unpublished paper of the USITC, August 1979. M. Szenberg, 
J.W. Lombardi, and E. Y. Lee, Welfare Effects of Trade Restrictions, New York, 
1977. 

2/ Monopolistic competition entails a large number of sellers acting 
independently, and selling differentiated goods. Monopolistically competitive 
producers have a limited amount of control over product price. For details, 
see E. H. Chamberlin, The Theory of Monopolistic Competition, 3rd Ed. 
Cambridge, 1970. 
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nonrubber shoes. 1/ Most consumers possess more than one pair of shoes. When 
the price is high, some delay purchases, and some buy extra pairs when shoes 
are on sale. 

All demand and income variables in this model are defined on an aggregate 
basis. An approximation of constant price and income elasticities is 
imposed. The estimated total demand function is in the following form: 

lnD
t 

= a
10 

+ 
a111nYt 

+ a
12

1n(P
D
/P

G 
't ult 
	(D.1A) 

where: 

D = total consumption of nonrubber footwear: domestic production + 
imports — exports (in millions of pairs). 

Y = real disposable personal income index. 

P
D 

= producer price index for nonrubber shoes. 

P
G 

= general producer price index. 

u = disturbance term. 

In = natural logarithm. 

Domestic price equation.--Factors affecting the cost of producing 
footwear are input costs, fixed costs, and levels of output. The U.S. 
footwear industry is more labor intensive than the television receiver 
industry. 2/ Therefore, an increase in labor costs tends to push up the 
production costs more than in the television receiver industry. 

In order to test the hypothesis that the OMA has a positive effect on the 
domestic producer prices, three binary variables were used along with the cost 
variables. Each of the variables represents a year in which the OMA's were in 
effect. Thus, the domestic price equation is written as: 

ln(P
D
/P
G)t = a 20 a 211nW t a 221n(l t 

+ a 230MA1 + a 240MA2 + a 250MA3 

u2t 	(D.2A) 

where: 

W = real wage, the hourly wage deflated by general producer price index 
(1967=100). 

Q = domestic production (in millions of pairs). 

1/ The substitutability between rubber and nonrubber footwear is low. Many 
type

- 

s of rubber footwear such as waterproof overshoes and rubber boots are not 
perfect or close substitutes for nonrubber footwear. Sneakers may be close 
substitutes for nonrubber shoes in certain income and age groups, however. 
2/ According to U.S. technical coefficients based on the 1974 U.S. 

inpu

- 

t—output table, the capital—labor ratio of the footwear and other leather 
products industry was $4,988.89; the ratio for the television, radio and 
communication equipment industry was $7,973.54. See Tsao, op. cit. table 4.4. 
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OMA1 = a binary variable for the first year in which the OMA's were in 
effect. 

OMA2 = a binary variable for the second year in which the OMA's were in 
effect. 

OMA3 = a binary variable for the third year in which the OMA's were in 
effect. 

Total  import demand equations.--The  two traditional explanatory variables 
for import demand--domestic income and price--are included in this equation. 
The price term is defined as a relative price (the ratio of the import price 
to the domestic price). 1/ Disposable personal income is used as the income 
variable. 

The total import demand function is specified as: 

1nMt  = a30  + a311nY t  + a32 1n(P
M
/P

D
) t  + u3t 	(D.3A) 

Where: 

M = imports of nonrubber footwear (in millions of pairs). 

P = import unit value for nonrubber footwear (dollars per pair). 

Import function for restraining countries.--The demand for exports from 
one country is the demand of the rest of the world, not just the U.S. demand 
for imports from that country. A supply function for exports to the United 
States can not be assumed to exist, independent of import demand from the rest 
of the world, except under perfect competition. 2/ Usually, export supply or 
export price equations are expressions of quantities or prices as a function 
of input costs and economic activity of the exporting industry, and some other 
variables. Since there is a lack of information about Korean and Taiwan 
exporting industries, the supply functions for exports to the United States or 
export price equations cannot be estimated. 

The income variable included in equation D.3A is also used here to 
explain variations in imports of nonrubber footwear from the restraining 
countries. Prices of shoes from Taiwan or Korea are also used to explain 
imports from each of those countries. The final explanatory variable used was 
a time trend. Cross—price elasticities were not estimated, nor were binary 
restraint—period variables included in the regression equation, because of the 
few observations available for each country. 

1/ Alternatively, the price term can be decomposed into two terms: domestic 
price and import price. 

2/ G. Basevi, "Commodity Trade Equations in Project Link," in The 
International Linkage of National Economic Models,  edited by R. J. Ball, 
Amsterdam, 1973, pp. 238-240. 
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lAMt  = a40 + a411nY t  + a42 1n(P
K 
 /P

D 
 ) t  + a43Tt  + u4t 	(D.4A) 

1nM
t 

= a
50 

+ a
51

lnY
t 
+ a

52
1n(P

T 
 /P

D 
 ) t  +, 

5 T + u5t 
	D.5A) 

where 

M
K 

= imports of nonrubber footwear from Korea (in millions of pairs). 

P
K 

= unit value for nonrubber footwear imported from Korea (in dollars) 

M
T 

= imports of nonrubber footwear from Taiwan (in millions of pairs). 

P
T 

= unit value for nonrubber footwear imported from Taiwan (in dollars) 

Empirical  results and explanations 

Equations D.1A (total demand) and D.2A (domestic price) have been fitted 
to annual data for the period 1958-79. The numbers of observations for 
equations D.3A (total import), D.4A (Korea), and D.5A (Taiwan) are 19, 10, and 
13, respectively. The estimating procedure adopted is that of ordinary least 
squares regression (OLS). The Cochrane-Orcutt iterative technique (COI) was 
used for certain estimated equations that had a low original value of the 
Durbin-Watson statistic. All data used are published information. 

Total demand  function.--The estimated coefficients of explanatory 
variables included in the total demand function are as follows: 

lnD t = 5.5523 + 0.31881nY t - 0.12051n(P
D 
 /P t

G 
 ) 	(D.1B) 

(10.4501) (2.5393) 	(-5.3472) 

R
2 
= 0.9480 
	

D.W. = 1.8523 
	

F(2,18) = 164.1940 	OLS/COI 1/ 

The value of the Durbin-Watson statistic (1.8523) suggests that no serial 
autocorrelation exists among he error terms in the first order. An indicator 
of the goodness of the fit (R ) is the coefficient of determination (0.9423). 
The numbers in parentheses are the values of the t ratios, which indicate that 
all coefficients are significant at the 0.01 level or better. The 
coefficients of two explanatory variables have the expected signs. 

The price coefficient indicates that demand is inelastic. The result is 
consistent with the results of Szenberg, Bale, Houthakker and Taylor. 2/ In 
interpreting their low price elasticity of demand for shoes (-0.09), 
Houthakker and Taylor argued that price is much less important than personal 
consumption expenditure in explaining U.S. consumption of shoes. They stated 
that the lack of a strong overall influence of prices is consistent with the 
predominance of habit formation. 3/ The estimated coefficient of the income 
variable shows that a 10-percent increase in disposable personal income would 
result in only a 3.2 percent increase in quantity demanded. 

1/ The two-stage method was first used to estimate this equation. The 

estimated P
D
/PG from equation D.2B was highly correlated with Y, and resulted 

in a positive price coefficient with an insignificant t ratio. Thus, we 
estimated the equation with OLS/COI. 

2/ The price elasticities of demand estimated by Szenberg and Bale are -0.47 
and -0.70, respectively. 

3/ Houthakker and Taylor, op. cit., p. 153. 
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Domestic price equation.-'--The domestic price equation was estimated and 

resulted in the following estimated coefficients: 

ln(P
D
/P

G
) t  = 2.8826 + 0.54341nW t  + 0.20901nQ t  + (10

-2 
 )0.36870MA1 + 

(13.0076) (10.1306) 	(5.9811) 	 (0.2015) 

+ (10
-2

)0.99190MA2 + (10
-1 

 )0.92960MA3 	(D.2B) 
(0.5044) 	 (4.3765) 

R
2 

= 0.9584 	D.W. = 1.5632 	F(5,15) = 63.335 	OLS/COI 

The positive value of the output coefficient implies that a 10-percent 
increase in output would cause a 2-percent increase in the level of the 
average producer price ceteris paribus. The OMA1 coefficient shows that trade 
restrictions raised the average producer price by only 0.4 percent in the 
first OMA year. The OMA's raised prices by 1.0 and 9.3 percent in the second 
year and the third year, respectively. The third year was the only one with a 
statistically significant price effect of the OMA's. 

In general, coefficients have the expected signs. Except for the two OMA 
coefficients, all coefficients are statistically significant at the 0.0005 
level or better. 

The value of the wage coefficient, 0.5434, explains the extent to which 
footwear is a labor•intensive good. All else being equal, a la-percent 
increase in the labor cost will push up the price by 5.4 percent. 

Total import demand function.--Estimates of coefficients in the total 
import demand function were as follows: 

1nM = 12.7905 + 2.34811nY t 	4.07211n(P
M
/p

D
) t 
	(D.3A) 

(1.1174) (1.8694) 	(-4.1819) 

R2  = 0.5651 
	

D.W. = 1.4463 	 F(2,16) = 9.7442 

Unlike the demand equation (D.18), this equation has both elastic income 
and elastic price coefficients. These results are consistent with those of 
Szenberg. However, Szenberg's own price elasticity is -1.4, which is smaller 
(in absolute terms) than the one of this study (-4.0721). 1/ The import price 
elasticity of this study is close to the estimate of Buckler and Almon (-4.0). 2/ 
The import price elasticity plays an important role in cost/benefit analyses of 
trade restrictions. 

1/ Szenberg, op. cit., p. 69. 
2/ Buckler and Almon, op. cit., p. 180. 
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Import function for restraining countries.--The import equations for the 
two restraining countries were estimated, producing the following results: 

1nM
K 

= -58.1447 + 9.20821nY t  

(-1.7376) 	(1.6882) 

+ 0.290714T 	(D.4B) 
(1.6038) 

R2 = 0.9757 	 D.W. 

1nMT = -23.0043 + 5.60781nY t  

(2.7655) 

- 1.04181n(P
K 
 /P

D 
 ) t 

 (-1.6317) 

= 1.7044 

- 0.73731n(P
T 
 /P

D 
 ) t 

 (-1.7595) 

(D.4B) 

F(3, 	) = 

(D.5B) 

38.9732 

+ 0.1125T 
(1.4271) 

R =20.9796 	D.W. = 1.2803 	F(3,8 ) = 104.0020 	OLS/COI 

All estimated coefficients in the two equations have the expected signs. 
In equation B.4B (Korea), the relative price elasticity is -1.04. 1/ The t 
ratios of the two coefficients are marginally significant. The value of the 
income coefficient suggests that in explaining variations in imports of Korean 
shoes, disposable personal income may be more important than the relative 
price. The time trend was positively sloped during the sample period. 

The coefficients in equation D.5B indicate that the volume of imports 
from Taiwan was sensitive to the changes in U.S. disposable personal income 
and insensitive to the changes in the relative price. The time trend has a 
positive slope. 

The empirical results of the model indicate that even though total U.S. 
demand for nonrubber footwear is very insensitive to price changes, total 
import demand for nonrubber footwear exhibits a very high price elasticity. 
Furthermore, this model suggests that income variables in the equations for 
the restraining countries were more important than price variables in 
explaining variations in U.S. import demand for shoes from the restraining 
countries. 

Statistical Tables 

All sample data used to estimate the coefficients of the model are 
included in the following tables. 
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Table D-1.--U.S. real disposable personal income, domestic consumption of non- 
rubber footwear, Producer Price Index for nonrubber footwear, and general 
Producer Price Index, 1958-79 

• 
• 

Year 
' 

U.S. real 
disposable 
income index • 

: Real Producer: 
Domestic : Price Index : 
consumption : for nonrubber: 

footwear. 

General 
Producer 
Price Index 

(1958=100) 
Million 	: 

(1967=100) 	: (1967=100) pairs 	: 

1958 	 100.00 : 606.5 	: 85.10 	: 94.6 
1959 	  104.95 : 656.1 	: 90.10 	: 94.8 
1960 	  107.19 : 623.4 	: 92.30 	: 94.9 
1961  	 110.47 : 626.6 	: 93.10 	: 94.5 
1962 115.50 : 693.3 	: 93.80 	: 94.8 
1963  	 119.85 : 664.3 	: 93.86 	: 94.5 
1964 	  128.09 : 685.4 	: 93.88 	: 94.7 
1965 	  136.02 : 711.3 	: 93.89 	: 96.6 
1966 	  143.04 : 735.1 	: 96.99 	: 99.8 
1967 	  148.40 : 726.9 	: 100.00 	: 100.0 
1968 	  154.06 : 815.3 	: 102.22 	: 102.5 
1969 	  156.93 : 776.7 	: 102.91 	: 106.4 
1970 	  161.55 : 801.8 	: 102.36 	: 110.4 
1971 	  167.15 : 802.3 	: 102.55 	: 113.9 
1972 	  173.96 : 821.1 	: 104.53 	: 119.1 
1973 	  184.42 : 793.9 	: 96.88 	: 134.7 
1974 	  180.88 : 715.4 	: 87.44 	: 160.1 

1975 	  181.42 : 694.9 	: 34.55 	: 174.8 
1976 	  187.97 : 786.5 86.83 	: 183.0 
1977 	  194.68 : 780.8 	: 86.87 	: 194.2 
1978 	  203.32 : 785.5 	: 87.43 	: 209.3 
1979 	  209.53 : 793.8 	: 92.57 	: 235.5 

Source: The U.S. Bureau of Labor Statistics, and the U.S. Department of 
Commerce. 
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Table D-2.--Nonrubber footwear: U.S. domestic production, hourly wages, 
Producer Price Index for leather, and rate of capacity utilization, 1958-79 

Hourly wage : 
Producer 	Rate of 

: 	Domestic 	: in U.S. non- : : price index : 	capacity production : rubber foot- 
for leather : utilization wear industry: 

Million : 
pairs : (1967=100) : Percent 

: . 
587.1 : $1.51 : 85.3 : 77.4 

1959 . 637.4 : 1.55 : 103.4 : 77.1 
1960 : 600.0 : 1.59 : 93.8 : 76.9 
1961----- 	 . 592.9 : 1.63 : 96.1 : 75.4 
1962 	 : 633.2 : 1.68 : 98.4 : 78.8 
1963 	 . 604.3 : 1.71 : 92.4 : 75.7 
1954-- 	 : 612.8 : 1.77 : 93.3 : 77.7 
1965- ----- . 626.2 : 1.82 : 98.0 : 81.9 
1966 : 641.7 : 1.87 : 109.8 : 80.2 
1967   	. 600.0 : 2.01 : 100.0 : 78.4 
1968 : 642.4 : 2.18 : 102.1 : 82.7 
1969 : 577.0 : 2.31 : 106.7 : 77.8 
1970-- 	 - 	• 562.3 : 2.43 : 107.7 : 76.1 
1971 	 : 535.8 : 2.53 : 109.6 : 77.0 
1972 	 : 526.7 : 2.62 : 142.9 : 78.2 
1973 	 : 490.0 : 2.72 : 160.6 : 75.0 
1974 	 ---: 453.0 : 2.91 : 149.5 : 73.1 
1975 	 . 413.1 : 3.08 : 147.8 : 69.1 
1976 : 422.5 : 3.28 : 186.7 : 75.9 
1977 	 -: 418.1 : 3.48 : 194.8 : 76.0 
1973 : 418.9 : 3.75 : 230.8 : 75.2 
1979 	•: 397.5 : 4.09 : 359.4 : 76.6 

Source: The U.S. Bureau of Labor Statistics, and American Footwear 
Industries Association, Footwear. Mannual, 1981. 

Note.--Hourly labor wage was based on the average hourly earnings of 
production workers in the footwear, except rubber, industry (1972 SIC Code 
314). 

Year 
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Table D-3.--Nonrubber footwear: Total U.S. imports, U.S. imports from Korea 
and Taiwan, and ratio of imports to domestic consumption, 1958-79 

Ratio of 
•  

Total U.S. 	imports to 	
U.S. imports • U.S. imports 

: 	 : 
from 	 from imports 	. 	domestic 	' . Taiwan 	Korea consumption : 

Million : 	 : 	Million : 	Million 
pairs  : 	pairs 	: 	pairs 

1958--- 	 : 23.6 	: 3.9 	: 0 : 0 
1959 . 22.3 	: 3.4 	: 0 0 
1960 	: 26.6 	: 4.3 	: 0 0 
1961 	 36.7 	: 5.9 	: 0 0 
1962 : 63.0 	: 9.1 	: 0 0 
1963 	 62.8 	: 9.5 	: 0 : 0 
1964 	: 75.4 	: 11.0 	: 1.5 : 0 

87.6 	: 12.3 	: 6.0 : 0 
1966 : 96.1 	: 13.1 	: 2.9 : 0 
1967-------- 	: 129.1 	: 17.8 	: 6.7 : 1.5 
1968 : 175.3 	: 21.5 	: 15.3 : 1.2 
1969 : 202.0 	: 22.6 	: 25.9 : 1.3 
1970 	 : 241.6 	: 30.1 	: 42.0 : 1.9 
1971   	: 268.6 	: 33.4 	: 64.8 : 3.3 
1972 	 : 296.7 	: 36.1 	: 91.3 : 8.0 
1973 	 307.5 	: 38.7 	: 111.7 : 7.2 
1974 : 266.4 	: 37.0 	: 88.3 : 9.2 
1975 	 286.4 	: 41.2 	: 103.4 : 15.9 

370.0 	: 47.0 	: 155.7 : 43.4 
1977 	 . 368.1 	: 47.1 	: 166.5 : 58.7 
1978 : 373.5 	: 47.5 	: 117.2 : 30.6 
1979 	 404.6 	: 51.0 	: 124.9 : 24.4 

Source: Compiled from official statistics Of the U.S. Department of 
Commerce. 

Year 
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Table D-4.--Nonrubber footwear: Unit value of total U.S. 
imports, and imports from Taiwan and Korea, 1958-79 

(Per pair) 

Unit value 

Year 	 : 	Of total 	: 	Of imports : Of imports 
:U.S. 	imports: 	from Korea : 	from Taiwan 

1958   	: 	1/ 
1959   	. 	1/ 
1960 	 : 	1/ 
1961 	 17 
1962   	: 	i/ 
1963 	

. 

$1.63 
2.82 
1.94 
2.58 
2.27 
1.42 
1.36 

: 
: 
: 
: 
: 
: 
: 

- 	: 
- 	: 
- 	: 
- 	: 
- 	: 
- 	: 
- 	: 

1965  	 . 1.35 : $0.39 : 
1966 	 : 1.65 : 0.38 : 
1967  	 . 1.68 : 0.45 : $1.06 
1968 	 : 1.87 : 0.51 : 1.31 
1969  	. 2.16 : 0.55 : 1.32 
1970 2.33 : 0.68 : 1.53 

1971  	: 2.52 : 0.78 : 1.84 
1972 	 : 2.81 : 0.87 : 1.69 
1973 	 : 3.17 : 1.04 : 2.34 
1974  	: 3.68 : 1.47 : 2.55 
1975  	. 3.95 : 1.52 : 3.32 
1975-__.__.. 	  4.34 : 1.79 : 3.75 

1977 4.49 : 2.08 : 3.91 
1978 	 : 5.51 : 3.30 : 5.60 
1979 	 . 5.00 : 3.71 : 6.83 

1/ Estimates from M. 	Szenberg, et al., 	op. cit. 	p. 137. 

Source: 	American Footwear. Industries Association, Footwear. 
Manual, various years. 




