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(Executive Summary)

A'. ECONOMIC ANALYSIS OF THE EFFECTS
OF THE TOKYO ROUND OF MULTILATERAL

TRADE NEGOTIATIONS ON THE UNITED STATES
AND THE OTHER MAJOR INDUSTRIALIZED

COUNTRIES

by

Alan V. Deardorff and Robert M. Stern
University of Michigan, Ann Arbor

The Tokyo Round of Multilateral Trade Negotiations (MTN) has resulted

in agreements to reduce tariffs significantly, to eliminate or reduce the

scope of a number of nontariff barriers, and to alter or formalize certain

codes of international economic behavior in ways that should help to liberal-

ize trade even further in the future. In our report we have tried, as far

as possible, to quantify all but the last of these aspects of the negotiations.

In particular, we have estimated the effects on employment, exchange rates,

prices, and economic welfare, both of the negotiated tariff reductions and of

those changes in nontariff barriers (NTB's) that we were able to quantify.

The results, which are summarized in Table 1, agree, by and large, with earlier

studies that have found the effects of trade liberalization to be beneficial

but rather small. In particular, it is unlikely that implementation of the

negotiated changes will cause significant dislocation in labor markets, es-

pecially in the U.S.

As shown in the table, we expect the main results of the MTN to be as

follows:

(III)
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(1) Employment will increase by a small amount in all countries

except Japan and Switzerland. The increase for the United States

is about 15 thousand workers. In percentage terms, these changes

are no more than a few tenths of one per cent of the labor force

in any country and still less in the U.S.

(2) Exchange rates will change toia small extent. The U.S.

dollar will depreciate very slightly (two tenths of one per cent),

as will such currencies as the French franc and the British pound.

The deutsche mark and the yen will appreciate very slightly.

(3) Import and therefore consumer prices will fall to a limited

extent in all countries. For the U.S., the decline is less than

ora-tenth of one per cent.

(4) Economic welfare will be increased in all countries except

Switzerland. The welfare gain for the U.S. is estimated at be-

tween $1 and $1.5 billion dollars, which is less than one tenth

of one per cent of U.S. gross domestic product.

All of these changes, small as they are, assume that the changes in tariffs and -- ~

NTB's that have been negotiated are to be implemented all at once. In fact, they f

will be phased in over a number of years, so that the effects that will occur in

any one year will be even smaller than noted.

The country results in Table 1 mask much industry detail. Such detail

would be too cumbersome to.report in this summary, but it is an important part

of our report. The increase in U.S. employment, for example, is not shared by

all industries. However, the employment declines even at the industry level are

never more than one per cent of industry employment.



V

KUCa

a.

O W

aG
a

43

U,
a..-

a I

'...
4

a

o
a.

=.4 =

.I

-b.

In

qk, .~ " ='

I C

Oh

II 21 :
II a

"14

ac

II ZI

II 'L

i i
1II a

Ii 1 a

II a:

II h *I

* C a;

1 a;

II Be

11 a

II 0. J.

II
II

JI14

II

II

1 4

9 a2

r4 0

1 0

_ : I~

io - 9-

10 0 0

o

!

o

40

I 4

_

I O

I 4

!I

I

,p

0

-7

C

N

0

0

0

0.

rp. -- 0N 99 N NN 1- 0 04 m -! 9 N-
N o _ O I _ ^ N

0 0 0 0 0 0 0 0

m -. 0 m M
13 4.` 'I In n 14

o 0 0 O o' 0
I I I I 9 i

8 8 8 8 8
1 1 1 1 1

I. ".
0 0 0

9 I' N 0 7 "'

(' 0 - '4N -

_ , 4 * 99

* - (l

I 0
4

4C U

0

C,

C;

I'l
9
N

0

0

U,
0

p.
0I

N

0

.0 m C0' 1- - 0

o 0 0 0 0 0O O O O O O

(N4 N 0

O o O
! ! I

I

N

I

rQ - LV (Id

O O O 9j

- c N o 0 oI I" u, km
. ,**. *', . 9,

- . . 'N N

hi

3C
hiK

Ua

a.
4

a

0CD

30

a 0

hi a

t>r4 X.- W,
I Y >h n .4
m 4 .2 z X -
-4 4 Li 4 4 a4 W

4 a 4C as .'4 4 hi

WZ CZ LL 3 " " A =

C

N
o

I

e0

-I4 *.4 4

0

c;

I

c~

I-

0

0

!

'
!; o0

Ili N O

C 0 C
I I I

U,

0;

In

0

Lr

O

.0

0C)

0

IO

a.
0

0

0
I

0
N

0

N

U

0

Qi

r>

II.
Ca

0

0 U . - Ml 0 f.

N - .0 0 ; s
I - In

a.
4

fid

lW
I4

Uhi

"

M
a.fi
0
a.

a

Cta.
O

cm
4

-C
a.
'4

hi

I

In

,A

C.
9L.-4

9- I

I
I

-41

K
0r

i,.

IE

~LI
'/2

4

U

K
C

a. h

rn
c

nv:

a.
a.

riE
ihC-

~Cr

ra
40

z0

4.9

hia.
r r

O

a. hi

a.

a. S
494

hfi lw
EC

Z a.

a.
CiZ

lr:hi -*
_ 42
-4 -g

_ .3
44 A



VI

All of these results derive from a large computational model of world

production and trade that we have develoFed in recent years at the University

of Michigan. The model includes explicit markets for 22 tradable and 7 non-

tradable industries, which together provide exhaustive coverage of world pro-

duction. These markets are cleared both nationally, for each of the 18 major

industrialized countries, and internationally, to capture trade among these

countries and between them and the rest of the world. Exchange rates are also

included in the model and may be either held fixed or allowed to vary to clear

markets for foreign exchange. Once a given set of changes in, say, tariffs

or NTB's is introduced into the model, it can be solved for the resulting

changes in output, prices, trade, and employment for each of the 29 industries

and 18 countries as well as for changes in exchange rates for each country. We

also calculate separately a measure of the change in economic welfare in each

country.

We applied the model first to the tariff changes that have been negoti-

ated in the MTN. These changes, which were made available to us by the Office

of the U.S. Special Trade Representative, show an average depth of cut of

about 26 per cent. Most of the countries participating in the MTN agreed to

use some variant of the Swiss Formula as the starting point for negotiating.

In the end, the tariff cuts offered by the United States show a depth of cut

that is fairly close to what would have been obtained under the Swiss Formula.

All other countries, however, offered noticeably smaller average cuts than

they would have using the formula. As a result, the negotiated tariff cuts are

somewhat larger for the U.S. than for such important trading entities as the

European Community and Japan.

We used our model to estimate the effects of these tariff changes alone.

The results, assuming flexible exchange rates, were very similar to those in

Table 1. We also ran the model under the assumption that exchange rates were
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fixed, although these results are less relevant to today's international

environment than those which assume exchange-rate flexibility.

Nontariff barriers are in general much more difficult to quantify than

are tariffs. Based on complaints filed with STR, we constructed an inven-

tory of such barriers as faced by American exporters, but this inventory

could not be used to make numerical estimates of their sizes or effects.

Therefore, in our estimates, we have focused on two specific NTB's for which

numerical information was available. The first pertains to trade in agri-

cultural commodities, for which the U.S. has obtained concessions from most

of its trading partners in the form of increased import quotas and has made

some concessionsof its own pertaining to imports of cheese. The second NTB

for which quantitative information was available pertained to government-

procurement regulations. Here we were given estimates of the total amount of

government expenditure in each country that was subject to such regulation and

would be liberalized as a result of the negotiations.

We used our model, then, to analyze the effects of both the agricultural

concessions and the procurement liberalization. The results were mostly simi-

lar to those of the tariff changes discussed above, though even smaller in

magnitude.

The combined effects of both tariffs and these NTB's were also estimated,

giving the results reported in Table 1 which we have already noted. Our

general conclusion, then, is as follows. Those aspects of the MTN which we

have been able to quantify -- including both tariff changes and liberalization

of certain NTB's -- appear to be beneficial for almost all of the countries

involved, including the U.S. Adjustment problems in labor markets appear to

be either nonexistent or negligible at the country level. Anld even at the

more disaggregated industry level, where employment changes occasionally amount
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to several per cent of an industry's labor force in some of the smaller

countries, these adjustment problems should be slight, Liven that the

changes are to be phased in over a period of up to a decade.

VJ
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I. Introduction

The conclusion of the Tokyo. Round of Multilateral Trade Negotiations

(MTfN) in 1979 is another important milestone in international commercial

diplomacy. It marks the seventh round of multilateral reductions in inter-

national trade barriers that have been negotiated under the auspices of

the General Agreement on Tariffs and Trade (GATT) since the end of World

War II. Tariffs on industrial products were last reduced on a major scale

in the Kennedy Round, which was concluded in 1967 wi.h the reductions being

phased in over the following five years. Tariffs will be reduced even

further as a result of the MTN, and this time the reductions will be phased

in over a period of up to eight years. But what is perhaps an equally note-

worthy accomplishment of the MTN is the negotiation of a series of codes

covering nontariff barriers. Depending upon how these codes will be inter-

preted and adhered to by the major industrialized countries, they could

result in some significant reductions in nontariff barriers as well as a

clarification and harmonization of the rules and practices that governments

will follow in their policies involving international trade.

The purpose of our study is to provide an analysis of the economic

effects on the United States and the other major industrialized countries

of the reductions in tariffs and nontariff barriers that have been negotia-

ted in the MTN. Our analysis will be based primarily on a disaggregated

model of world production and trade that we have developed in recent years

at the University of Michigan. We will have occasion below to present and

discuss in detail our model and the results of our analysis. But before

doing so, it will be useful to review briefly some of the salient charac-

(1)
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teristics of U.S. foreign trade and to discuss the costs and benefits of trade

restrictions and liberalization. We hope thereby to provide some perspective

for viewing our analytical results concerning the MTN.

Salient Characteristics of United States Foreign Trade

It may be appropriate first to consider how important foreign trade is

in the U.S. economy. A common measure is the ratio of trade to gross national

product. Thus, for example, as noted in Table 1, U.S. merchandise exports ~

and imports were equal, respectively, to 6.8 and 8.2 per cent of GNP in 1978.

Considering both merchandise and services, the percentages were 8.4 for exports

and 9.8 for imports. While these percentages are relatively small, it is

evident from Table 1 that they have risen very substantially in the past two

decades.

An alternative measure of the importance of trade would be to express

exports and imports as a percentage of expenditures on tradable goods. If the

relevant data were available, the percentages would certainly be larger than

those shown in Table 1. There would also be sizable differences in the impor-

tance of trade for individual sectors and industries. It should be noted in

addition that the importance of trade will vary from country to country. This

is evident from the data recorded in Table 2 for the U.S. and some of the J

other major industrialized countries.

The data in Table 1 further reflect the shift in the U.S. balance of

trade and balance on goods and services that has taken place in the past t:wo

decades. A surplus was recorded in 1960, there was balance in 1970, and

a substantial deficit in 1978. This deficit was $28.6 billion on trade and

$31.1 billion on goods and services.

The composition of U.S. merchandise trade by major

commodity groups for 1972 and 1977 is indicated in Table 3.
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Table 1

Exports and Imports as a Percentage of GNP in the
United States, 1960, 1970, and 1978

1960 1970 1978

Merchandise only (fob)8

Exports 3.9% 4.3% 6.8%
Imports 3.0 4.1 8.2

Goods and Services b

Exports 4.8 5.5 8.4
Imports 4.4 5.5 9.8

aMeasured on a transactions basis.

bMeasured on a national accounts basis.

Source: Adapted from International Monetary Fund, Internatioual Financial
Statistics.
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Exports and
United States

Table 2

Imports as a Percentage of GNP in the
and Other Major Industrialized Countries

Merchandise Only Goods and Services

County Year Exports Imports Exports Imports

United States 1978 6.8% 8.2% 8.4% 9.8%

Canada 1978 23.6 ?2.1 25.8 25.7

Japan 1977 11.6 9.1 13.7 12.1

West Germany 1978 22.1 18.3 27.1 24.3

France 1976 16.3 17.5 19.1 20.3

Italy 1977 23.2 23.1 26.2 26.9

United Kingdom 1977 23.6 24.7 30.9 30.1

aMeasured

Measured

on a transactions basis.

on a national accounts basis.

Source: International Monetary Fund, International Financial
Statistics.

4

U
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Table 3

Commodity Composition of United States Merchandise Trade, 1972 and 1977

1972

Exports Imports

1977

Exports Imports

Food, ray materials, ores & other minerals 25.1% 20.5% 26,2% 15.1%

Fuels 3.3 8.6 3.7 29.9

Metals, chemicals, & other semimanufactures 16.1 19.1 16.2 15.4

Engineering products 47.9 36.0 47.4 28.6

Textiles, clothing, & other consumer goods 5.2 12.9 5.2 9.3

Unspecified 2.4 2.9 1.3 1.7

Total 100.0% 100.0% 100.0% 100.0%

Source: Adapted from GATT, Internacional Trade 1976/77 and 1977/78,
Table A.
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It is evident that exports of food, raw materials, ores and other minerals

accounted for one-fourth of total exports, metals, chemicals, and other

semimanufactures for one-sixth, engineering products just under one-half, and

textiles, clothing, and other consumer goods one-twentieth of total exports

in 1972 and 1977. On the import side, the relative importance of fuels

increased more than three-fold, from 8.6 in 1972 to 29.9 per cent in 1977.

Imports of food, raw materials, ores and other minerals were about 15 per cent

of total imports in 1977, as were imports of metals, chemicals, and other

semimanufactures. Engineering products accounted for somewhat less than 30

per cent of total imports in 1977, and textil.3; clothing, and other consumer

goods for around 10 per cent.

U.S. exports, imports. and trade balances for the major commodity

subgroups are indicated for 1972 and 1977 in Table 4. Thus, in 1977, it can

be seen that trade surpluses were recorded (in billions of dollars) for: food

($7.4), raw materials ($1.1), chemicals ($5.9), machinery ($9.4), office and

telecommunications equipment ($2.4), other machinery and transportation equip-

ment ($9.7), and textiles ($0.2). Trade deficits in 1977 were recorded (in

billions of dollars) for: ores and other minerals (-$0.7), fuels (-$40.0),

nonferrous metals (-$2.8), iron and steel (-$4.3), other semimanufactures

(-$2.9), road motor vehicles (-$5.9), household appliances (-$3.5), clothing

(-$3.5), and other consumer goods (-$4.4).

These trade-balance data are significant in drawing attention to the

.factors that determine the comparative advantage of the U.S. in international

trade. Thus, our net exports of food and raw materials reflect to a large

extent our relative abundance of land, other natural resources, and the

associated efficient investments in physical capital while our net imports of
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Table 4

United States Total bMrchandise Ehprts, Icports, and Trade
Balances by Comodity Groups, 1972 and 1977

(8iliona of Dollars, fob)

Commodity Group Year Exporte Imports Balance

1. Food 1972 8.7 7.6 1.1
1977 22.1 14.7 7.4

2. Raw materials 1972 2.5 2.5 -
197/ 6.0 4.9 1.1

3. Ores 4 other minerale 1972 0.8 1.3 - 0.5
'977 2.0 2.7 - 0.7

4. Fuels 1972 1.6 4.8 - 3.2
1977 4.2 44.2 -40.0

Total primary products 1972 13.7 16.2 - 2.5
1977 34.3 66.5 -32.2

5. Nonferrous metale 1972 0.7 1.9 - 1.2
1977 1.2 4.0 - 2.8

6. Iron and steel 1972 0.8 2.9 - 2.1
1977 1.7 6.0 - 4.3

7. Chemicals 1972 4.5 2.2 2.3
1977 11.7 5.8 5.9

8. Other nmmmanufacturee 1972 1.7 3.6 - 1.9
1977 4.0 6.9 - 2.9

Total semianufacturea 1972 7.7 10.6 - 2.9
1977 18.6 22.7 - 4.1

9. Machinery 1972 6.1 2.4 3.7
1977 14.9 5.5 9.4

10. Office 4 telecom. equ:pment 1972 2.9 1.C 1.3
1977 7.3 4.9 2.4

11. Road motor vehicles 1972 4.7 8.8 - 4.1
1977 11.6 17.5 - 5.9

12. Other mach. & transp. equip. 1972 8.4 : 4.4 4.0
1977 18.7 9.0 9.7

13. Household appliances 1972 0.8 2.7 -1.9
1977 1.9 5.4 -3.5

Total ensineerina products 1972 22.9 20.0 2.9
1977 54.4 42.3 12.1

14. Textiles 1972 0.8 1.5 - 0.7
1977 2.0 1.8 0.2

15. Clothing 1972 0.2 1.9 - 1.7
1977 0.6 4.1 - 3.5

16. Other conaumer goods 1972 1.5 3.8 - 2.3
1977 3.4 7.8 - 4.4

Total consumer eoode 1972 2.5 7.2 - 4.7
1977 6.0 13.7 - 7.7

Total manufactures 1972 33.2 37.8 - 4.6
1977 78.9 78.6 0.3

Total trade
a

1972 47.8 55.6 - 7.8
1977 114.8 147.8 -33.0

*Including unspecified commodities.
Note: Totals my not agree due to rounding.

Source: Adapted from GATT, International Trade 1976/77 and 1977/78,
Table A.
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fuels, ores, metals, and other semimanufactures reflect our relative scar-

city of the associated factors. U.S. net exports of chemicals, machinery,

and equipment reflect our comparative advantage in advanced-technology in-

dustries. These industries combine especially the services of the most highly

educated, technically trained, and experienced members of the work force and

business management with the services of the physical plant and equipment

that embody the most dynamically efficient technology. Finally, our net

imports of automotive vehicles, household appliances, clothing, and other

consumer goods are indicative of a shift in comparative advantage that has

taken place over the years from the U.S. to other producing countries. Be-

cause most of thece goods can now be produced with relatively standardized

production methods, it has become cheaper to produce them in countries with

lower wage costs.

Some further perspective on U.S. trade is given in Table 5, which

breaks down the trade balances by commodity subgroups for 1972 and 1977

according to the major areas of the world. Thus, it can be seen that, in

1977, the U.S. had a trade surplus in food with the European Community (EC),

Japan, the Socialist Countries, OPEC, and a deficit with the Non-Oil LDC's.

Canada was a major source of U.S. imports of primary products (including

fuels) and metals. The b,-'.. of net U.S. imports of fuels came from the OPEC

countries and from LDC's that were not members of OPEC. Net U.S. imports

of iron and steel came from the other major industrialized countries, es-

pecially the EC and Japan. The U.S. trade surplus in chemicals was divided

between the industrial countries and the LDC's. The U.S. was a net exporter

of machinery, office and telecommunications equipment, and other machinery

and transportation equipment to all the areas listed, except Japan. The U.S.
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had sizable net imports of road motor vehicles from the EC and Japan. Net

imports of household appliances came mainly from Japan and the Non-Oil LDC's.

The LDC's also accounted for a substantial share of U.S. net imports of

clothing and other consumer goods. The data in Table 5 on the geographical

breakdown of U.S. trade balances by commodity groups thus reinforce our earlier

discussion of the determinants of U.S. comparative advantage vis-a-vis our

trading partners.

Costs and Benefit, of Trade Restriction and Liberalization

Our brief review of the commodity composition and geographic distribu-

tion of U.S. trade has drawn attention to the sectors in the U.S. economy

that compete effectively in world export markets and those that may be vulner-

able to competition from imports. If trade were assumed to be freed completely,

we would presumably witness an expansion of the export and a contraction of

the import-competing industries. This would be beneficial to the U.S. in

the long run because labor, capital, and other resources would then be allo-

cated to their most efficient uses in prcdlction and the nation's income would

be permanently higher. Consumers would also benefit in terms of allocating

their income among the different goods in their consumption bundle so as to

maximize their satisfaction, given their preferences and the relative prices

that they would encounter in the market.

if once we were in a position of free trade and import restrictions

were then imposed, the process described above would work in reverse. That

is, resources would be attracted from the export industries to less efficient

utilization in production in the import-competing industries, and the nation's
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income would be lower. Consumer satisfaction would be diminished by the

need to purchase a more costly bundle of goods than before.

So far, our discussion has assumed that all members of society gain or

lose equally from a change in trade policy. This simplification should be

removed by recognizing that, while some members of the society may gain,

others will lose whenever a policy is changed. Thus, for example, if trade

were assumed to become completely free, workers in the export industries would

be benefited and those in the import-competing industries possibly harmed. We

could say that the nation as a whole would be better off only if the gainers

could potentially compensate the losers and still have the gainers be better

off. And, by the same token, the losers should not be able to compensate

the gainers to prevent the movement to free trade, without the losers be-

coming even worse off than they would otherwise be.

If trade were restricted, the considerations just mentioned would

apply but not necessarily symmetrically. That is, some groups in the society

will benefit from the restrictions on trade, but in general the nation as

a whole would be worse off. Why then would restrictions ever be chosen over

free trade? The answer clearly lies in the political process in the sense

that the mechanisms for redistribution from gainers to losers may not in

fact work effectively. Also, the groups that benefit from existing or newly

imposed trade restrictions may be better organized and more powerful politi-

cally than those who are harmed.

Essentially then, the assessment of the benefits and costs of trade

liberalization or trade restriction involves the determination of: what

groups gain, what groups lose, and whether the nation as a whole gains or

loses from the change in trade policy. it is interesting in this connection

that during the very time period when the Multilateral Trade Negotiations
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have been taking place, there has been a marked increars in trade restric-

tions of various kinds in the U.S. and the other major industrialized coun-

tries. We thus have a somewhat anomalous situation in which some sectors

will be liberalized more than others as a result of the MTN, and there may

be sectors that will maintain the status quo of existing restrictions or

perhaps be subjectc :, even greater restrictions as a result of actions

taken outside th- cont 't of the MTN.

It would take u. too far afield to document and analyze in detail the

recent decisions implemented in the U.S. and elsewhere for the purpose of

restricting or slowing down the rate of increase in imports. Some of the

most prominent examples of U.S. actions include restrictions imposed to limit

the imports of stainless and alloy tool steel, fasteners, color television

receivers, and footwear. Also, a system of trigger prices on steel imports

has been introduced ostensibly to forestall dumping by foreign producers in

the U.S. market. It has further been proposed to tighten the administration

of the Multifiber Arrangement in order to limit imports of wearing apparel

into the U.S. Numerous restrictive actions in many of these same sectors

have also been taken by the European Community and other countries such as

Canada.1

r Certain of these restrictive measures can perhaps be justified as a

temporary stopgap to permit the domestic industries to adjust to the changes

in their competitive position and to ease the transition of workers in seek-

ing alternative employment. These measures can presumably be phased out

once the adjustment has been more or less completed. The difficulty, how-

ever, is that if adjustment does not take place or is delayed, pressures

may be exerted to continue the restrictions. The Multifiber Arrangement and
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its predecessors going back to the early 1960's are a case in point of res-

trictions that have apparently become permanent.

If restrictions are continued, they will result in costs being imposed

on the society that will almost certainly be greater than the benefits that

accrue to the protected industries and workers. These costs will be mani-

fested in terms of keeping labor and capital employed in relatively less ef-

ficient uses, thus limiting their earnings opportunities in the more highly

productive sectors elsewhere in the economy. Consumers will also be forced

to pay relatively higher prices for the protected goods than they would

otherwise. This is bound to increase the domestic price level, the extent

of the increase dcpetding of course upon the importance of the protected

goods in the consumption bundle. The increase in prices may also have a

differential effect upon consumers, depending upon their income bracket and

the proportions of their expenditures on domestically produced and imported

goods. Restrictions thus deprive the nation of efficiency gains in more

highly productive uses of resources and of consumption gains via lower prices.

Trade liberalization offers a way to remove these costs in return for great-

er benefits that will accrue to producers and consumers in the society.

Plan of Analysis

We shall now proceed with our analysis. We begin in Section -I with

a statement and description of our model of world production and trade that

will be used to analyze the economic effects of the MTN. The main features of

the model will be presented in nontechnical terms. For those readers

interested in the technical details of the model, a formal presentation is

provided in Appendix A below. In Section III, we present our analysis of
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the effects of the multilateral tariff reductions that will be carried out

as a result of the MTN. We first examine the post-Kennedy Round tariff

levels by country and sector for the 18 major industrialized countries

covered by our model. We then discuss the tariff-cutting procedure adopted

in the MTN. This is followed by a presentation and discussion of post-MTN

tariff levels and an analysis of the depth of the MTN tariff cuts by country

and sector. Thereafter, we present the results of our analysis of the tariff

reductions based upon our model. The focus here will be the effects on

employment by country and sector and the effects on prices, exchange rates,

and economic welfare by country.

Section IV is devoted to an analysis of the effects of changes in

nontariff barriers (NTB's). We begin with a discussion of the most impor-

tant NTB's and the codes that have been negotiated in the MTN. We then

present some evidence on the frequency of complaints filed by U.S. exporters

with the Office of the Special Trade Representative (STR) concerning par-

ticular foreign NTB's. Because of the difficulty in obtaining quantitative

information on the impact of NTB's, we confine our analysis to the effects

of the liberalization of agricultural trade and government procurement that

has been accomplished in the MTN. Some possible effects of changes in other

NTB's will also be discussed.

In Section V, we present the results based upon our model of the com-

bined effects of the reductions in tariffs and the liberalization of agri-

cultural trade and government procurement. As before, we shall focus on

the effects on employment by sector and country and the effects on prices,

exchange rates, and economic welfare. The results in this section will be

47--44 ( - ' . -
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our overall assessment of the effects of the MTN on the basis of what we

have been able to quantify. We shall also present some evidence of how

sensitive our results may be to changes in particular parameters in our

model.

In Section VI, we consider the effects of the MTN on the rest of the

world. As will be noted below, we do not model the rest of world in detail.

Our analysis will thus focus on the rest of world as a residual category

in the model. A summary and conclusion are presented in Section VII.

Finally, we present in separate appendices a formal statement of our model,

the data for 1976 that we have used for purposes of calculating the effects

of the MTN, and some results that are too detailed for inclusion in the

text of the study but that may be of interest to particular readers.



17

Footnotes

1. For an analysis and documentation of recent trade restrictions

imposed in the major industrialized countries, :-e. for example, Blackhurst

et al. (1977), Balassa (1978), Baldwin (1979), and Nowzad (1978).



II. The Model

Most of the estimates to be presented later in this report are based

upon a model of world trade, production, and employment that we have been

developing and using at the University of Michigan over the last several

years. The model incorporates supply and demand functions for each of 22

tradable and 7 nontradable industries and for each of the 18 major indus-

trialized countries plus an aggregated sector representing the rest of the

world. These supply and demand functions interact with one another on both

national and world markets to determine equilibrium values of prices and

quantities traded and produced. The demand functions also determine amounts

of labor demanded, and thus employment, in each industry and country.

The model contains a variety of exogenous variables where effects can

be analyzed. For the current purpose, the most important of these exogenous

variables are those representing tariffs and several forms of quantitative

restriction on trade. However, we have also used the model elsewhere to

analyze exogenous changes in exchange rates, money wages, and aggregate

expenditure. A number of other capabilities are also built into the model

but have not yet been used.

The formal statement of the model, in equation form, is presented in

Appendix A to this report. In the following sections, we first provide a

less formal discussion of how the model works, in terms of a pair of flow

charts that show a sampling of the economic interactions included in the

model. We then discuss more carefully the ways that tariffs and nontariff

barriers (NTB's) enter the model. Thereafter, we highlight several charac-

teristics of the model that are important for interpreting our results.

Finally, we describe how the model has been made operational for the par-

ticular purpose of analyzing the outcome of the MTN.

(18)



19

The Structure of the Model

The model is best thought of as composed of two parts. The first,

which is depicted in Figure 1, contains separate blocks of equations for

each country. The second part, sketched in Figure 2, contains a single

set of equations for the world as a whole. The country blocks are used

firs. to determine each country's salclies and demands of goods and cur-

rencies on world markets, as functions of exogenous variables and of world

prices and exchange rates which are as yet unknown. These functions for

each country are then combined to provide the input to the world equations

of Figure 2 which actually determine world prices and exchange rates.

These variables are finally plugged back into the separate country blocks

to get values for other country-specific variables.

The most complicated economic interactions that are incorporated in

the model are contained in the country blocks sketched in Figure 1. The

figure is divided into a number of parts, both horizontally and vertically.

The horizontal divisions separate industries, with those variables which

pertain to the country as a whole being listed across the top. Each country

has 29 industries, but since they are identical in structure, we have in-

r cluded only two in the figure, with complete labels and arrows only in the

first. The reader should imagine the figures extending a considerable

distance beyond the bottom of the page, with additional horizontal blocks

for each of the remaining 27 industries.

The vertical divisions in the figure separate exogenous variables on

the right, country-specific endogenous variables in the middle, and variables

to be determined in the world on the left. To conserve space we include

in the right-hand column only two exogenous variables: the country's tariff

in each industry and its money wage, common to all industries. Other exo-
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genous variables are included in the model and will be discussed later in

the report. The left-hand column contains the country's exchange rate and

the world price for each industry. The variables in the center column

are to be determined within the country block as follows.

For each industry, the price of exports is simply the world price

expressed in domestic currency via the exchange rate. The price of imports

is obtained in the same way except that the tariff is added on. These two

prices do not immediately determine the prices of domestically produced 4

gocds, however, for we assume that both producers and consumers differen-

tiate between home-produced and traded goods of a particular industry.

Thus within an industry, there are separate demand functions for home goods

and imports, both of which depend on the prices of the respective goods.

Likewise there art separate supply functions for home goods and exports,

also depending on their respective prices. Thus, while export and import

prices can be computed directly from world prices, exchange rates and

tariffs, the prices of home goods in each industry must be determined so

as to equate the domestic supplies and demands of home goods.

Additional determinants of supplies and demands result from inter-

industry interactions of producers. An input-output technology is assumed,

with each industry drawing inputs from all others. As a result, demands

for both home goods and imports of a particular industry depend upon sup-

plies in all others. And supplies in each industry depend on prices in

all others.

Demands depend, finally, on the level of aggregate final expenditure

in the country. We have not tried to be very sophisticated in our modeling

of aggregate expenditure, since to do so would involve us in the complexi-

ties and uncertainties of macroeconomic modeling and policy forecasting.

Rather, we have tried to abstract from such macroeconomic complications by
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making the following relatively neutral assumption: expenditure is held

constant except when tariff revenue changes, in which case the change in

tariff revenue is added to expenditure. This assumption is neutral in the

sense that it holds approximately constant the total revefnue of producers

and thus imparts neither an upward nor a downward bias to the value of

world output.

Before leaving the country equations depicted in Figure 1, we should

mention one further distinction that is not made in the figure. Of the

29 industries included in the model, only 22 are tradable. The remaining 7

are nontradable and thus have neither export supplies nor import demands.

They consist exclusively of home-good markets. But they nonetheless are in-

fluenced by the prices and exchange rates that pertain to trade, as well

as by tariffs in the tradable industries, both because of their input-out-

.plt interactions with those industries and because they must compete with

them for a share of aggregate expenditure.

Turning now to the world equations of Figure 2, the picture is much

simpler. We start with the export-supply and import-demand functions that

were determined in the country equations as depending on world prices and

exchange rates. To get world prices we simply add these supplies and de-

mands for all countries and set the difference equal to net demand from

the rest of the world. Our assumptions regarding the latter will be ex-

plained below.

This is the end of the story when we solve the model under the assump-

tion of fixed exchange rates. An alternative solution is possible, however,

incorporating flexible exchange rates. For this we use the same export

and import supply and demand functions to calculate the trade balance of

each country. We then require that exchange rates adjust to hold these

trade balances constant.
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Schematically, in Figure 2 we have arrayed the net supplies to world

markets of each industry and country in a matrix. Each row corresponds to

a tradable industry, each column to a country. These uet supplies depend,

from the country equations, on the world prices at the lefr and on the

exchange rates across the top. To determine exchange rates (if they are

assumed to be flexible), we add the net supplies vertically and equate them

to the initial balances of trade across the bottom.

As must already be apparent, the rest of the world is modeled quite

differently from the 18 countries that are included explicitly in the model.

Lacking accessible data on production, trade, and employment for the other

countries of the world, we have had to make do with a few rather ad hoc

assumptions about their behavior on world markets.

For a world of flexible exchange rates, we postulated a rest-of-world

excess demand ftnction for each tradable industry, depending on .the world

price in that industry and a rest-of-world exchange rate. The latter was

then assumed to adjust to hold the rest-of-world trade balance constant.

For a world of fixed exchange rates, two alternative assumptions were

used. Under the first alternative, the same rest-of-world excess demand

functions were used, but without the exchange-rate adjustment. As the trade

balance therefore changes, it must be fit nced by capital flows between thb

rest-of-world and one or more of the 18 countries. Unfortunately the re-

sults of the model under this assumption turn out to be rather sensitive

to the choice country with which the rest-of-world trade balance is to be

financed. The second alternative for modeling fixed exchange rates is

therefore preferred. Here we assume that rest-of-world exports respond

normally to world prices, but rest-of-world imports do not. Instead, imports

are subject to rigid restriction in the form of import licenses, which are

adjusted in proportion to initial imports so as just to exhaust available
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foreign exchange.

Using our preferred assumptions about rest-of-world behavior, the

rest-of-world trade balance is held constant under both fixed and flexible

exchange-rate regimes. This means that the rest-of-world's net contribu-

tion to all world markets together is held constant and the influence of

the rest-of-world on the aggregate performance of the 18 countries is negli-

gible. however, at the level of an individual industry, the presence of

the rest-of-world on world markets can be quite significant. For the con-

stancy of its aggregate trade balance does not prevent it from, say, ex-

panding exports substantially in one industry while contracting in another.

Modeling Tariffs, NTB's and Economic Welfare

We turn now to more detailed consideration of how tariffs and various

NTB's are ,reated in the model and how changes in economic welfare are to

be measured.

Tariffs: The model includes ad valorem tariffs for each of the 18

countries and 22 tradable industries. As already indicated, the tariffs

enter the model in two ways. First, they cause the price paid by an im-

porter to exceed the price received by an exporter by the per cent of the

tariff. Second, they generate tariff revenue, equal to that percentage of

import value, and that revenue is assumed to be redistributed to consumers

and spent on final goods. Of these two effects, the first is by far the

most important, especially for individual tariff reductions. When a par-

ticular tariff is reduced, it causes the corresponding import price to

fall. Demanders of the good then substitute away from home goods in that

industry and towards imports. The increased demand on the world market

causes the world price to rise and production and employment in the export

sectors of that industry to rise as well in all countries. More noticeably,
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however, in the country whose tariff was reduced, the decline in demand

for the home good causes price, output and employment in the home sector

to fall, and this is likely to be the most obvious effect of a single

tariff reduction.

When tariffs are reduced in many countries and industries simultan-

eously, on the other hand, the effects on world markets become more signi-

ficant. So, toc, do other secondary effects that need not be detailed here.

It is for this reason that a large computational model such as ours is 4

needed in order to assess the effects of multilateral trade liberalization.

Quotas: The model also includes quantitative restrictions on imports

in a number of industries and countries. While the reduction or elimina-

tion of quotas are not being dealt with systematically in the MTN, their

presence in certain industries may be expected to alter the response of

trade in those industries to changes in tariffs elsewhere, and so they

must be taken into account.

The presence of a quota typically causes the domestic price of im-

ports to exceed the world price plus tariff. Indeed, if the quota were

to apply to all imports of an industry, the import: price would have to

adjust as necessary to keep imports from changing, and would be completely

independent of the world price and tariff. In practice, our rather aggre-

gated industries never have absolutely all of their imports subject to

quota. Instead we use the fraction of an industry's trade that is subject

to quantitative restrictions to construct its impor. price as a weighted

average of the world price plus tariff on the one hand and of the price

that would have held imports constant on the other. The result is to make

trade in quota-protected industries less responsive to changes in tariffs

and other variables than would have been the case if quotas 'iad not been

considered.
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In addition to incorporating existing quotas in the manner just

indicated, the model also includes a facility for analyzing the effects

of changing the quantity of !4 Torts let in under a quota. A variable

representing the quota enters into the determination of the import price

in such a way that when the quota goes up, the price goes down and imports

expand accordingly.

Government Procurement: Other NTB's can often be analyzed as equi-

valent either to a tariff or to a quota, assuming that data on their tariff-

or quota-equivalents can be obta.'ned. Regulations concerning government

procurement (GP), however, have no sucn obvious equivalence. Yet the opera-

tion of GP is sufficiently straightforward that we have chosen to model it

explicitly as follows. Some amount of final demand in each industry is

assumed t- be subject to a requirement sbat it be spent exclusively on

home-produced goods. The remaining demand is assumed to be allocated com-

petitively between imports and home produced goods. Thus the demand func-

tions for home goods and imports are augmented and diminished, respectively,

by a fraction of the demand that is subject to such regulation. This frac-

tion is the same fraction that would have been spent on imports had it not

been so regulated.

The basic effect of releasing a certain amount of demand from the

procurement regulation is therefore quite simple. As a first approximation,

demand for imports rises and demand for home goods falls by the same frac-

tion of the newly unregulated expenditure as that currently being spent on

imports by the rest of the population. This is only a first approximation,

however, since the relative price of home and imported goods will certainly

change as a result, and other prices as well as the exchange rate may change

too. Thus, we need the complete model to determine what the outcome will

finally be.
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Economic Welfare: Our model was not intended originally to estimate

effects on economic welfare, but, for the purpose of this report, we have

added a facility to compute the change in national welfare arising from the

reduction in tariffs and NTB's. Theoretical problems of dealing with both

tariffs and NTB's have led us to construct two different welfare measures.

These are discussed in detail in Appendix B. Briefly, the first measure

is valid if tariff changes are the only cause of changes in trade. It

relies on the partial equilibrium analysis of a tariff change and uses

the results of the model to calculate economic welfare as the sum of the

changes in consumer and producer surplus and tariff revenues.

The second method posits a shift in the supply or demand function

for exports or imports and is based on a measure of the implicit changes in

consumer and producer surplus. Its implementation relies on crude estimates

of certain unobservable price changes, based on supply and demand elas-

ticities and changes in trade. This second method is used explicitly to

analyze changes in government procurement, and it is less suitable there-

fore to deal with the welfare effects of tariff changes when supply or

demand functions are given rather than being shifted.

Special Characteristics and Caveats

Several features of the model should be emphasized, since they bear

on the proper interpretation of the results obtained.

Comparative Statics vs Dynamics:. First, the model is a comparative-

static equilibrium model and does not contain any explici dynamic content.

This means that we have specified equilibrium conditions in a number of

markets and that we perturb the system by introducing changes in tariffs

or other exogenous shocks. The model is then used to calculate how various
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variables change from one equilibrium to another in response to the shocks.

Since we do not model the dynamic process of getting from one equilibrium

to another, we cannot state explicitly the time required for these changes

to take place. We can only state that these changes are what would be ob-

served after enough time has elapsed for the assumed equilibria to be re-

stored. This interpretation in turn requires an understanding of which

markets are, and which markets are not, assumed to clear in the model. This

is the subject of the next two points.

Labor Market Disequilibrium: While we do assume equilibrium in all

goods markets (and in the market for foreign exchange when exchange rates

are assumed flexible), we do not assume equilibrium in the markets for the

primary factors of production, labor and capital. Instead, in the labor

market, we take the money wage as given in each country and assume the

presence of sufficient unemployed labor to meet any increases in labor de-

mand that may be forthcoming. Thus, employment in our model is entirely

demand determined. This assumption accords well with the observation that

wages are considerably slower to respond to changing market conditions

than are prices, and of course this is the same assumption that has long

been common in Keynesian macroeconomic analysis. Its use here is further

motivated by the need to say something about unemployment, which would be

impossible if the labor market were assumed to clear. It does mean, however,

that the employment charges we calculate should be regarded as temporary,

since in the longer run wages will adjust.

Fixed Capital Stocks: The other primary factor, capital, is also

assumed to be in disequilibrium. The reason, however, is not that the price

of capital is fixed, but rather that capital itself, as embodied in plant

and equipment, cannot readily move from industry to industry. Indeed we

take this assumption one step further by assuming that capital cannot move
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between the export and home-goods sectors of a given industry. While this

assumption is more stringent than might be desired, it should not make too

much difference so long as, in our results, we aggregate the home and ex-

port production sectors together. But it should be understood that, in the

longer run, both the expansions and contractions of various industries in

a given country are likely to become more pronounced as capital moves from

industries with low returns to ones with high returns.

Macroeconomic Content: Finally, we should reiterate that our model

does not capture in any but the crudest way the process of macroeconomic

income determination. The model was designed to permit comparisons among

ind.:tries at thetmicroeconomic level, rather than to predict accurately

the effects on aggregate income, prices, or employment. The latter are

very sensitive to how aggregate monetary and fiscal policies are conducted

and there exist numerous macro models which capture this process much more

accurately than we could here.

Implementation of the Model

The current version of the model covers the 18 industrialized countries,

plus an aggregated sector for the rest of the world as described above. The

18 countries are listed below together with the abbreviations that will be

used to refer to them in subsequent sections. The choice of countries was

dictated by the availability of detailed trade and tariff information at

the line-item level.
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Countries

Australia

Austria

Belgium-Luxembourg

Canada

Denmark

Finland

France

West Germany

Ireland

IT

JPN

NL

NZ

NOR

SWD

SWZ

UK

US

- Italy

- Japan

- Netherlands

- New Zealand

- Norway

- Sweden

- Switzerland

- United Kingdom

- United States

World industry was categorized into 29 classifications, of which 22 are

tradable. They are identified by numbers adapted from the International

Standard Industrial Classification (ISIC) and are described below:

Nontradables

ISIC Group

2
4
5
6

7
8
9

Description

Mining and quarrying
Electricity, gas, and water
Construction
Wholesale & retail trade,

restaurants & hotels
Transport, storage & communication
Finance, insurance, real estate, etc.
Community, social & personal services

Tradables

ISIC Group

1
310
321
322
323
324
331

Description

Agriculture, hunting, forestry & fishing
Food, beverages & tobacco
Textiles
Wearing apparel, exc. footwear
Leather & leather & fur products
Footwear
Wood products, exc. furniture

ALA

ATA

BLX

CND

DEN

FIN

FR

GFR

IRE

47-0a4 0 - 79 - 4
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332 Furniture & fixtures, exc. metal
341 Paper & paper products
342 Printing & publishing
35A Industrial chemicals (351); Other

chemical products (352)
35B Petroleum refineries (353); Misc.

products of petroleum & coal (354)
355 Rubber products
36A Pottery, china & earthenware (361);

Other nonmetallic mineral products
(369)

362 Glass & glass products
371 Iron & steel basic industries
372 Non-ferrous metal basic industries
381 Metal products, exc. machinery, etc. 4
382 Machinery, exc. electrical
383 Electrical machinery, apparatus, etc.
384 Transport equipment
38A Plastic products, n.e.c. (356)

Professional, photographic goods,
etc. (385); Other manufacturing
industries (390)

In order to specify the supply and demand functions of the model, we

needed data on trade, tariffs, production, and employment for each of these

industries and countries. The sources for these data are listed in Appendix

C. In addition, we needed estimates of import-demand elasticities and of

elasticities of substitution between capital and labor in each industry.

These were based on published estimates that have been obtained by other

researchers.

Finally, to implement the model we needed input-output Lables for each

of the 18 countries. Limitations of time and of funds have so far prevented

us from collecting such tables for all countries, and we therefore have used

only the 1967 input-output table for the U.S. economy and have applied it

to describe technology in all 18 countries. This undoubtedly introduces

some errors into our analysis, the size and importance of which cannot be

assessed until the tables for other countries are available for comparison.

However, we see no reason to expect that these errors would be systematic

or that they would bias our conclusi 3.a in any significant way. And of
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course, our results for the United States should be quite accurate in any

case.



III. Effects of Multilateral Tariff Reductions

Before considering the effects of the MTN tariff reductions, it

may be useful first to present some summary information pertaining to

the U.S. and the other major industrialized countries for 1976, which

is the reference year for all of our calculations concerning the MTN.

We shall concentrate particularly on the tariff levels by sector as

they existed at the end of the Kennady Round (1972) and prior to the

reductions negotiated in the MTN. We shall then discuss briefly the

Swiss formula, which was agreed upon by the major negotiating countries

as the basis for the across-the-board tariff reductions to be carried

out in the MTN. We shall subsequently focus especially on the depth

of cuts that have actually been negotiated in the lTN by sector and coun-

try. This examination will include comparisons of the actual cuts with

those that would have been made if the Swiss formula had been applied uni-

formly across sectors. We will also consider what the new tariff levels

will be as a result of the MTN. Our final and most important task will be

to present the results of our analysis of the economic effects of the MTN

tariff reductions based upon our model.

The Pattern of Employment, Trade, and Protection in 1976

To give some idea of how the U.S. and the other industrialized coun-

tries interact with each other in the 22 tradable industries, we present a

summary of some basic data in Table 6. For each tradable industry, the

first column gives 1976 total U.S. employment in thousands of man years.

U.S. net exports for 1976 are shown in the second column. In the next two

(34)
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Table 6

The Pattern of U.S. Employment, Trade, and Protection in 1976

Average U.S. Tariff Index of U.S.
ISIC Weighted by Now-Tariff

Tradable Employment Net Exports U.S. Imports World Imports Restrictions
Industry (000) (mill. $) % 2 %

3,297.1

1,743.9

1,174.6

1,163.6

89.9

174.9

531.4

402.0

665.1

1,070.9

1,085.6

9,714.1

-25.7

2,086.3

-2,811.1

187.1

-1,716.2

233.9

276.3

-702.1

470.4

8,043.3

176.3 -31,275.8

261.4

438.8

177.4

780.5

305.5

1,530.1

2,271.4

1,834.5

1,791.3

38A 1,287.1

22,253.2

-733.7

-134.0

261.7

-387.7

-3,506.4

845.9

15,137.2

1,204.5

7,499.2

-8,957.3

-4,290.1

Note: The employment data refer only to tradable industries and are from United
Nations (1978) and OECD (1978). Trade data are from UN trade tapes; both imports
and exports have been valued on a cif basis. Tariffs are post-Kennedy Round,
ad-valorem tariffs based upon data supplied by STR. The tariffs have been weighted,
respectively, by total (dutiable + nondutiable) U.S. imports and by total (dutiable
+ nondutiable) imports of the 18 industrialized countries ("world" imports), The
overall weighted average tariffs in the last line of the table are for indust:ial
products only (i.e., ISIC 1,310, and 35B are excluded). Details on the index of
quantitative restrictions are given in Appendix C.

1

310

321

322

323

324

331

332

341

342

35A

35B

355

36A

362

371

372

381

382

383

384

2.2

6.3

14.4

27.8

5.6

8.8

3.6

8.1

0.5

1.1

3.8

1.4

3.6

9.1

10.7

4.7

1.2

7.5

5.0

6.6

3.3

7.8

6.5

4.4

6.4

14.8

26.9

4.1

8.8

2.5

7.4

1.7

0.9

7.5

1.2

4.5

7.1

11.8

5.6

1.6

8.3

5.4

6.9

3.6

8.2

6.7

1.4

45.4

66.1

0

51.2

0

0

0

60.6

0

56.2

0

0

0

10.0

0

0

0

8.3

1.8

0.5

21.4All
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columns, we report nominal post-Kennedy Round tariff averages by industry for

the U.S., using as weights the value of total (dutiable + nondutiable) 1976

imports for the U.S. and for all 18 countries combined. In these cases, the

bottom entries in the table are the import-weighted averages for industrial

products only, that is, exclusive of agricultural products (ISIC 1), food and

kindred products (ISIC 310), and products of petroleum and coal (ISIC 35B).

Finally, in the last column, we report an index that we have constructed to

indicate the importance of U.S. nontariff restrictions. This index is intended

to represent the percentage of trade in each industry that is subject to some

type of nontariff restriction. The bottom entry is the weighted-average index

for all sectors.

Among the U.S. industries, post-Kennedy Round tariff rates were the high-

est for textiles and wearing apparel (ISIC 321 and 322), footwear (ISIC 324),

nonmetallic mineral products (ISIC 36A and 362), fabricated metal products

(ISIC 38A), and miscellaneous manufactures (ISIC 38A). The fraction of trade

subject to nontariff restrictions is seen to be substantial in food, bever-

ages, and tobacco (ISIC 310), textiles and wearing apparel (ISIC 321 and 322),

footwear (ISIC 324), iron and steel (ISIC 371), and electrical machinery (ISIC

383). In the industries that are covered by nontariff restrictions, it should

be noted that the tariffs involved do not affect prices, but serve only as a

tax on the profits of those who control the limited allocation of imports per-

mitted by the nontariff restrictions.

Comparing U.S. tariffs by sector based on the two systems of weighting

in Table 6, except for chemicals (ISIC 35A), there do not appear to be subs-

tantial differences in the rates when U.S. imports of industrial products
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rather than world imports are used for weighting.

Some further perspective on how U.S. tariffs compare on average to

the other industrialized countries is given in Table 7. Based on own-country-

import weights, the countries with the highest average tariffs were Australia,

Austria, Finland, and New Zealand. The average tariffs for members of the

European Community ranged from 7.3 per cent for Italy to 9.4 per cent for

Ireland. Japan's average tariff was 3.9 per cent. The average tariff for

the U.S. of 6.5 per cent was thus somewhat lower as compared to the EC combined

and somewhat higher than for Japan. Comparisons could also be made for the

index of nontariff restrictions, which are indicated by sector and country

in Appendix Table C.7 below. But such comparisons would be indicative only

of the coverage of trade rather than the degree to which trade may be restric-

ted by the various measures.

Tariff Offers in the MTN

The preceding discussion was designed to give some indication of

the levels of tariffs as they existed at the end of the Kennedy Round in

1972 and prior to the reductions that have been negotiated in the MTN.

Until the Kennedy Round, tariff reductions were negotiated mainly on an

i item-by-item basis. One of the accomplishments of the Kennedy Round was

to replace this rather cumbersome process with across-the-board reduc-

tions based upon some formula agreed to by the major negotiating coun-

tries, but with exceptions allowed for industries that were supposed to
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TABLE 7

AVEIAGE PJST-KENNEDY ROUND TARIFF RATES CI INDUSTRIAL PRODUCTS
IN THE INDUSTRIALIZED CCURIFIES

fIGHTIED BY 1976
OUN-COUNTRY VORLD

CCUNrRY IMPORTS IMPORTS

AUSTHALIA 17.0S 15.3q

AUSTRIA 15.4 13.3

CANADA 7.3 8.9

EUBJPEAN COM UNITY

BELGIUM-LUXEMBOURG 8.2 8.2

DENMARK 9.0 8.2

FBANCE 8.3 8.2

GEhSANY 8.7 8.2

IRELAND 9.4 8.2

ITALY 7.3 8.2

NETHEHLANDS 9.2 8.2

UNITED KINGDOM 7.3 8.2

FINLAND 9.6 8.5

JAPAN 3.9 6.7

MEN ZEALAND 18.9 21.9

NORWAY 6.9 7.3

SWEDEN 6.4 5.7

SITZEBRLAND 3.9 3.8

UNITED STATES 6.5 6.7

ALL COUNTRIES 7.8 9.1

NOTE: THE WEIGHTS REFER TO TOTAL (DUTIABLE * NC-DUTIABLE) IXPORTS;
ISIC 1, 310 AND 35B ARE EXCLUDED. 10CR A£DITIONAL RESULTS,
SEE TABLES 6 AND 8.
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be particularly vulnerable to competition from imports or that were

covered by nontariff measures.

A great deal of attention was devoted in the Kennedy Round to the

issue of tariff disparities between the U.S. and European Community.

These disparities existed because of some relatively very high tariffs

in the U.S. on particular items in comparison to the European Community

where tariffs tended to be more uniform and thus exhibited less disper-

sion. It was in this light that the EC promoted the principle of tariff

harmonization as the basis for reducing tariffs in the Kennedy Round.

Harmonization would have resulted in the U.S. reducing its highest tar-

iffs the most, thereby bringing the tariff schedules of the two regions

closer together. The issue of disparities was never formally settled in

the Kennedy Round, perhaps because the EC could not demonstrate readily

that disparities really mattered very much in terms of their trade im-

pact in the various sectors involved. In any event, pressures for tariff

harmonization emerged once again in the MTN. This time, rather than en-

gaging in a lengthy dispute as in the Kennedy Round, agreement was reached

on a harmonization formula proposed by the Swiss.

According to the Swiss formula, tariffs on industrial products were

to be cut as follows: z - (ax)/(a + x), where z is the new tariff rate and

x is the base or GATT (post-Kennedy Rouad) rate, both in percentage terms,

and a is a parameter that was set at 14 in the original proposal. To illus-

trate the Swiss formula, suppose that we had base rates of 10 and 30 per

cent and a was equal to 14. The new rates would then be:
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Z (14 x l10) 55%
(14 + 10)

(14 x 30)
z2 (14 + 30)

The 10 per cent rate would thus be reduced by 45 per cent to -A new level

of 5.5 per cent. The 30 per cent rate would be reduced by 61 per cent to

a new level of 11.8 per cent. The higher rate would thus be cut more

than the lower rate, and there would now be much less disparity between

the rates than before. While most, but not all, of the major countries

agreed to use the Swiss formula, they reserved the right to set the value

of r.he parameter a in the formula and to make less-than or greater-than

formula cuts in particular tariff rates.

We present in Tables 8 and 9 the base and MTN offer rates on industrial

products by sector for the 18 countries. These rates are weighted by total

(dutiable + nondutiable) 1976 own-country imports. The corresponding rates

weighted by 1976 world (18-country) imports are recorded in Appendix Tables

C.5 and C.6. The differences between the base and MTN offer rates-are shown in

terms of the percentage depths of cut in Table 10. For greater ease of refer-

ence, we present in Table 11 the overall total-import weighted averages by

country in terms of the base (post-Kennedy Round) rate, MTN offer rate, and per-

centage depth of cut.

It is evident from these tables that Lite U.S. has offered in the MTN to

reduce its industrial tariffs overall by approximately one-third, to a level

of 5.8 per cent. The European Community reductions are approximately 27 per

cent, with new levels ranging from 5.2 per cent for the U.K. to 6.9 per

cent for Ireland. As noted in the tables, Australia, Canada, and



41

.4( r. N c L4 g . m

44

J ...................
Sro nod~n~nunoun<> >>

^, _ _ ^

rl 0. M o e-qI 0 -i V _ M n N 0 ori ao

cn ...... ....... ..

n' (' (A 4' 0%4 UU.( .AX U' 0% l^oo% lo^#

_I N _

N>X~Ol OQ017%lY0N10 0n

0E%- (0400%0%(.- 4 t

u: o Wo W % n r Ln a, _ Or m m W -> O Cy, r

0 4 ( 0 4' 0 % ' 4''(% .O f 7U n e

D

a ..........

ro m o L n - Co 0 oD 0 a

l osrNbNNa "" N @XO^

= " ; ;, ,; ; r:,

_-N E-fS'-4( _ t

S~~~~~~~~~~~

:) -J..>

U3

tl:- Z. W v LO a, 'I. W 0 Ln OC"'A00
O.f L + J Z

.4Cz .4 .. 4 . . . .

OI4 (.1' z04 4(J A 0 % 0

tn Z esbo~r~os

2.4 - _4 _ 4 p

lg Q ul

~~~ c~~~~~~c~~~~ 4,;c a a

wax S~b~oW m In m Ul %O Cy 0 V Wv vr

( C

tn E- E- rp DU e1 OOt tNs -D1 0e

2.4>W Z~ - 4 % 0WC -W2 r- -- CE W. 0 0

Dr E ZW

_ >> Z 4 0 0 W _ * 0 ( 4 00 % ' O N G _ 1 .zI I,. ................... . 0,

Ea a 
u. ___

.

0) J
EU~~~~~~~~~~~~~~~~~~~~~~~4

U- 0% 0 % A '(n% 0 (A >

. a2 s ........... - -mc. .,

cf> Z 4 4.,; 4 ; 0;C4 r-4: 2 2 % Y ^ D < ~ dt ~ O O . 44 'O E0 Z
tln P -W n m v v E

Z 3 4:<~~om~oU00

2 AW 4% r 0 W 0 0%- A0C

lZ gd Z 8 6 . @ .j+ W aF

LiZ 0- Li W ' W %a CD W W0(N(,N(a -C (- 3>4

- -.4N (N -_. _4 _4 -4 -0 4
U O

>4 2-) ta
0 . .......... . .. . ,O

E ~ ~ 4 r..00 0 IAN0U(' 4' 0

-_O

+J W4:L

4: (A .00..4(A(A0(N(N%00 0 -

-z (@ (@' .4- ('.4 ( 4:C, : (N - ('.4... .( "I 4' 4 ..... OZ

F O cr 4r Co

W ~ ~ _7 bIt ___C _ - E
tnrr~~~~~~~~~~~~~~~~4 _ 1

z ~ ~ - n _ ~ 4 e N # r~ v 
S 

J~~~~f Es SNvt nt o@ maL <O

O Z~ ~~~rr~~N ee erm~ o b ee



42

- 04 r -4 4 _ 9 r 0O %D ( n n.0 I- r

(N

%D en m _ n v -tS . 4- rn - r w r- en U7

3 LU

0 V) 0L O

. -0

WJ O :

cn u + z
X Z ~ O L

O 1S _ N N

O uo
F * ........... .... 0

ZZa rrI + Z

w Z oZU z onnNe~r iAUr.Sen . 0

aoU - -............ W....................
" r~~~~~~4 44

o U cU - ra .LU............u )

0

.r. _ _z LU 3

E L u 3

E.-3W

X Z 0 r Ln r n CD Ln M M X 14 DI

O u£ O _ _ir C1:

U 3 N LUU Z ern eW n U , UCmeWUne-4N ( Ln -W
nN4e rN r .__ s- *

U E o

. m Ni U o Nr .o-4 t r to _ rW tD vobn We r n _ u 4 3 L)

X rs en ez S o rs r o n er e e e Ut

a, r.W r- M e r- N0 M rW r- r V ur r.

_rn rN __

d ~-onm,>_rC _u __Now N t U =



43

J N O GN4-.reDN'OD~ _o

d 1N~ 7 01n00 1~ ~_ ;= r mm C oo v mm oO o, In _I, ID

_ no'o oso o voo o N .0
rN _ N -0 I N . n n O ,

Ds r- ol CD n ID CZ V~ In O OIn OIOn 0 -r rE
N~~O~~I.UOOO OOq.O.DO -

3 r -o o r--o aN N o o N o o o ,

N e N U~ N fl N _ _ N N N -r fS . N VS N

u).oN O ~N o on e sWrO 0 L r ... - -

_ fS N NN N N *

o .t M - r- N00 , O C r-CD ' m U''-or- 0.o W0 i.. a ~ ~ ~ ~ ~ ~ ~ ~

- NNN N NNNNNr~N 3I

4

o -

-C Na r '4 =N N O c a O I N e
<. O~ ........................... ..*

S b 3:

F V °S 0r-O'o000'cn oooo% wrg-rON W~~ r a... .-
>l 1 3oof 1 _-a )*11L -0 > _ - ia

"'.0 n 7C ; ; C

as rX , _r _~ nr _ nN

L. F- O0 eO N_ N_0U 0 ~ O4 _ LCDO O N 1- i
tJ fi eq, * .

EJ-. Z cq 0 N J, a, 0N r n 010 1
Ln rq t 7N.q m - -- rs _ _-1N " CN - N _ 'SL..o1 U)

O m. wZ IO C~ C~ 1~ cN b O

_ Z co o O10 0 v0 0 0D m0 1r 4 N in r 0 "D W O ~ E-

047 + C)

Ln Z I C no LI: 1~o "I "I
U, r: I I O; O N O C 1, ¢t Noe_ or-j 7 -Oe0~O -N0.-0 0n

U)I~~~.0 1~ .

F- L i o O C0 o0 -N4' _ 0 -.- _ r n a _
.. .n C e t N NWD Nw r-N N ;

C X V)

- Lo * 0

O~~~~a C; a; *3 CD 1- 0;_1 1a LI; 61 1+1 h '' 1D nO

azL -4 m c l 04 r'- -

u]~~~~~ e-z .r - ........ .................................... . O

CL *_ o Qo o^ rs ID C nO _LO 0 5 rcC a L

- -xrF-

L) CL D

-s a u _ero0os 00 ON N00 a

W~~~~~~~~~~~~~

4 -s z.

ffi Vy N _a, fq In Ixeqr s N -a _C)ese _f

F- s_
7 ~ ~ NN o ~ OenomenW.~N.J -
-U)F- tz * .*

Cz O O-0 N-.WNs^e er _O r F-
7 -Z NN_ NnN_9'f NN ten N N *

-E~~ u ~-~~U
0 0) Z I d'0 r 7

00J u ~~~W m u 1~ ~ rod~ r r- o U- U

;'D t; 'J N O
F- OF-

:2 7 ' Os eoo or-NenroaouNr- N J
os . ................... . I I

L.JO L. 'D vsO0O vo Nen _N 0'.l0 .1 kDee sun@OSZa
N N c; 14N r3q , _ ID I I N ._

4F- I 0sI
L..U Z ~~o~~m~~mm m ~
-F-- _ * ................. . o _ J
zU)J 0 oQd O O tl 0r UD 0 Q e0 Sl O_:

C33 7 N N CtN - N tNW t net._ N J 3 W

7 + um -V)
zJ-. O .v'r-NDeN o -run_ vr-Noenv - o

V Z ......... .......... . . P.W]a

b _ s _ v *s v *N . _ N 0 So
7' *

F- - N N 0enen.-. enN~f~nen Q44

.3 ............. O...... .z0
m ~0''O~~N~~Nm Nm 6NN~

0-N....f cqeN~ennrn.-N~ C:.NN N O.Jf
0-w

E *-.--NNNNrN ........ -. * 0-
- N NeO~Nflrl NflN en N F--.

4 1
+ S C..J
4 ~OOC-.OO ~~00'W'OPr--C,--.f m

4 - tO NOOOOOO.-_rNCs- N UrO
NN - N u a 0 c

t+

~N ~~NN~NNNmt rr~w
r' N OC ~ ~ p~~~ enrene ne ne ne l-

I



44

_ be 6 e e r 0 °

. i ,A 4 *J r- J
N N N N N N N N

I' 4~ 9 C, ~ 1~ i C
en ef j o i a * 4

i ,n ,i - sW i *

be N o be r * s N
r Ce e e e C N
Is a 0' 6 6 0' Is 0'

1u~J-l

he

3a04

11

a

0

U1

(3
U
0

DU

-a

a N , . a

. a . m " 4

:n a e 53 44 h

hea

.4

-I.4

mC,
w

N m e e 0 N _

C" ft f _ *s , M

a e' g: N C - e-I
. . . * * Cg N . 545 55 b

IY II-

4

r4

an

fe 'C A 0' 0 4 A' heIs e0 b e 6 4 ne I sD

; eW *n D *o sD *l r0 |C

U
0In

aN.
a
a

acm
.4
-3a 4d

- . a
.3 .4

he4 .n
be *i

"I

0On4

3

a
in
NUS

Sn

: 44 1h
Cs IA4

aa
, 0

U D
a -
In D

La

I
01
-3

.1
4..4.

U3

U

IgI

III

I-I

4

rib

|D
3

or n

,4

tded 
~

b e

m~M

a~v

o) F

Lii

*IAI

I

- 0

Li

mOa

m !

ame

I n B.

42g
*a4

Ufr

h '
C4

I* N

N.

_ _

o -

WI

a .
_ _i

Emn
£3
og

EO

E ~ _

F

Niol

_

0 -m
4 m~

o °UN
MIMmi .r

r111

muFF

- be - be,

MM !
IMu

* Uhe

- 4qbeb.

m~Nmm I

maa.

I :o

p mu

EN
h14

I -

.4

Nm

ber
heb

EII!
I

II
II
N

tli

* U<

* u
I ·I

I

II

N

#

* I
* O

co

#

#
,,

#
#

H

I

#
II

N

*U m

4

Lia
4
10

.4

IN11

41

NC

a

U

a



45

Japan had previously reduced their post-Kennedy Round tariffs unilateral-

ly. The depth of cut has thus been calculated on the prevailing rates

for these countries. Australia evidently offered only a small further

reduction, whereas the depths of cut for Canada and Japan were about 29

and 25 per cent, respectively. The average depth of cut for all 18 coun-

tries included in Table 11 was about 26 per cent.

We have already mentioned that the MTN offers were reportedly based

upon some version of the Swis3 fcrmula, subject to exceptions at the

discretion of each country. In order to investigate this further, we

asked STR for information on each country's choice of formula. This in-

formation is summarized in Table 12. It can be szen that the major dif-

ferences among countries were in the choice of the value of the parameter

a in the formula and in the maximum extent of cuts. Australia and New

Zealand decided not to use the formula.

Given the principle of across-the-board cuts based on the Swiss

formula, it is of interest to determine the extent to which the major

countries adhered to the formula in arriving at their tariff offers. Pre-

sumably, if particular offers were less than the formula cuts, this would

be indicative of industries that were judged to be especially vulnerable

to competition from imports. With this in mind, we proceeded to calcu-

late the percentage tariff reductions that would have been made if each

country had applied its version of the Swiss formula noted in Table 12.

The results are given in Table 13. By comparing these reductions with

the actual reductions in Table 10, we can determine whether the actual

reductions were less than, equal to, or greater than formula. The re-

sults are summarized for the overall depths of cut in Table 14.



46

Table 12

Versions of the Swiss Formula Used in the MTN by the Major Negotiating Countries

Country Version of Formula

Not a formula

z - (16x)/(16

z - x[l - 0.7

European Community

Finland

Japan

New Zealand

Norway

Sweden

Switzerland

United States

country

+ x), with a 40% maximum
depth of cut

(x
x + 12

z - (16x)/(16 + x)

Z =

z -

z =

Not

z '

Z z

(16x)/(16

(14x) / (14

a formula

(16x) / (16

(16x)/(16

(14x)/(14

(14x)/ (14

+ x)

+ x)

country

+ x)

+ x)

+ x)

+ x), with maximum of 60%
cut to be applied for
rates ovr 21%

Source: Based upon information provided by STR.

Australia

Austria

Canada

i
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TABLE 14

AVERAGE PERCENTAGE DEPTH OF CUT IN TAEIFtS CY INDUSTRIAL PRODUCTS
BY THE MAJOR INDOSTRIALIZED COUNTRIES IN THE rMT
BASED ON ACTUAL OFFERS AND USE OfP eISS FORBULA

PERCENTAG! CmETH OF CUT
COUNrBY ACTUAL OFFER SEISS FOBMULA

AUSTRALIA* 2.8% +

AUSTRIA 21.5 514.4 S

CANADA* 29.1 33.1

EUROPEAN COMMUNITY

BELGIUI-LUXEMBOURG 28.3 41, 1

DENMARK 25.8 40.7

FRANCE 27.8 40.2

ERM SANT 27.1 41. 5

IRELAND 26.7 41. 2

ITALY 27.0 39.9

NETHERLANDS 26.7 41. 5

UNITED KINGDOM 27.7 40.3

FINLAND 25.2 51. 1

J&PkA* 25.3 40. 7

NEW ZEALAND 11.8 +

NORWAY 24.8 45. 7

SWEDEN 23.0 35.5

SNITZMELAND 21.2 38.3

UNITED STATES 34.1 34.9

ALL COUNT'RIES 26.4 37.6

+NOT A FORUOLA COUNTRY
*BASBD ON PIEVAILING RATES, UHICH INCLUDE UNLATERBAL RBDUCTIONS

IN THE POST-KENNIEDY OUND TARIFFS.
SOURCE: BASED ON DATA SUPPLIED BY STB.
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It is evident from Table 14 that the overall actual depth of cut

for the U.S. was close to the Swiss-formula depth of cut. For the

European Community, the actual overall depth of cut was substantially

below the Swiss formula cut. It thus appears that the EC did not adhere

strictly to its version of the Swiss formula noted in Table 12. The

actual depths of cut for the other countries were also less than formula.

The conclusion that can be drawn therefore is that aside from the U.S.,

most countries paid lip service to the Swiss formula but departed from it

in major ways in determining their tariff offers in the MTN.

If we compare the actual cuts with the Swiss formula cuts for the

U.S. in Table 10 and 13, less-than-formula cuts were made in the following

sectors: wearing apparel (ISIC 322), leather and footwear (ISIC 323-324),

and iron and steel (ISIC 371). Greater-than-formula cuts of varying magni-

tudes were made in all the remaining sectors. The sectors in which less-

than-formula cuts were offered certainly represent some of the important

industries that have apparently been vulnerable to competition from im-

ports in recent years.

Economic Effects of the MTN Tariff Reductions

We have concentrated thus far on the pre-MTN tariff levels, MTN
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offers, and depth of cut. While these matters are interesting in them-

selves, it is not clear how important they are in economic terms. To

determine this, we must consider how the MTN offers will affect equili-

brium prices, trade, and in turn production and consumption in parti-

cular sectors and countries. It is here that our model comes into use.

It will be recalled from Figure 1 that tariffs constittute an exo-

genous variable in our model. In this sense, the MTN tariff reductions

can be entered into our model as a change in this exogenous variable and V

the model then solved for the resulting changes in all of the variables

that are determined endogenously within the system. To obtaia the tariff

reductions for use in the model, we began by calculating the tariff changes

at the BTN line-item level. These were aggregated, using own-country total

imports as weights, for each of the 22 ISIC tradable industries: in the

individual countries. The tariff reductions were then expressed in terms

of the change in price'for each sector, taken initially as one plus the

pre-MTN ad valorem tariff. The resulting changes in price, At/(l + t),

were thus entered into the-model as an exogenous change. The model was

then solved by computer and results obtained for percentage changes in the

endogenous variables in the model. Absolute changes in variables wire

determined by multiplying the percentage changes times the init:ial 1976

levels taken as the reference point for all calculations.

The solution procedure first yields results under conditions of

fixed exchange rates. The model then permits exchange rates to 1hange

in order to restore the initial trade-balance condition and, in the pro-

cess, generates further changes in the endogenous variables. Since there
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are no time lags in the model, all the changes are to be interpreted as

occurring instantaneously. In other words, we have assumed that the MTN

tariff reductions are to be made all at once and that our model will in-

dicate what the short-run economic effects may be. We have noted already

that most of the tariff reductions will in fact be phased in over a period

of up to a decade beginning in 1980. We shall have occasion below to

interpret our results in the light of this timetable.

As just noted, our solution procedure permits us to calculate the

effects of the tariff reductions on employment by sector in individual

countries under conditions of both fixed and flexible exchange rates.

While both sets of results are of interest, our preference is for the

flexible-rate results. Our emphasis on these results reflects our view

that a regime of flexible exchange rates is a closer approximation to pre-

sent-day reality than fixed rates. Since the advent of floating in 1973,

there has of course been considerable intervention in the foreign exchange

markets by central banks. But this intervention has been designed pri-

marily to moderate short-term fluctuations in rates. To the best of our

knowledge, there is no evidence that countries have intervened systema-

tically to alter the direction of movemant of rates, that is, to cause

rates to depreciate when they should appreciate or vice versa. Since,

in our view, it is extremely difficult to model short-run intervention

by central banks, we believe that it is justified to focus attention on

the effects of tariff changes under conditions where the exchange rate

can change to correct the initial imbalance of trade that will occur when

rates are assumed to be fixed.
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To clarify this issue further, suppose that tariffs are in fact

reduced multilaterally. This will result in changes in a country's

balance of trade as exports and imports respond to the tariff changes.

There will be corresponding changes in production and employment in the

individual tradable and nontradable sectors in each country. Holding

other things constant, the change in the trade balance will lead to a

change in the exchange rate. In our model, we determine what this change

would be in order to restore the trade balance to its original position,

with the level of capital movements assumed to be given. This is of course

an important simplification, and it would require a much more elaborate

model than ours to capture all of the microeconomic and macroeconomic

forces at work in the world economy and in individual countries. To our

knowledge, nobody has successfully developed such a model that can cope

with all of these complexities. Our model thus seeks to provide details

of changes in employment at the microeconomic level, without tracing

through all of the dynamic forces at work in the adjustment process and

without considering relevant macroeconomic and monetary phenomena.

Keeping the foregoing points in mind, let us turn now to our anal-

ysis of the MTN tariff reductions. Considering briefly the results under

conditions of fixed exchange rates, it can be seen in Appendix Tables D.i-

D.3 that the tariff reductions will result in a deterioration of the U.S.

balance of trade and an overall decline in employment of 47.1 thousand

workers. A deterioration in the trade balance is also
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experienced by Canada, Finland, France, Italy, New Zealand, Norway,

and the U'Jnited Kingdom. The remaining countries all experience an

improvement in their balance of trade. It is noteworthy that all of the

countries except the U.S. and U.K. experience an overall increase in

employment. This increase amounte.d to 164.5 thousand workers for the

combined EC, 7.4 thousand workers for Japan, and 3.6 thousand workers

for Canads. It can be seen in Appendix Table D.4 that except for some

of the smaller countries, the total employment changes were all signifi-

cantly less than one per cent of the 1976 level of employment. Thus,

for the U.S., the decline in employment was equal to .05 per cent of

total employment. Appendix Tables D.1 - D.4 contain the relevant details

on the changes in trade and employment under fixed rates by sector in

each country for the benefit of the interested reader.

Let us consider now the results of the MTN tariff reductions under

conditions of flexible exchange rates. The absolute and relative

employment effects by sector and country are indicated in TablE:s 15 and

16. The effects on the U.S. catn be seen to be very small across sec-

tors. There is an increase in employment overall of about 2,300

workers, which is a tiny fraction (.003 per cent) of total 1976 employ-

ment. The largest increases, in thousands of workers, are recorded

for agriculture (13.0), chemicals (3.5), iron and steel (1.2), nonelec-

trical machinery (6.4), electrical machinery (3.2), and transport equip-

ment (3.8). Negativeemployment effects are recorded for textiles

and wearing apparel (-6.0), nonmetallic mineral products (-1.4),

miscellaneous manufactures (5.7), and for all the nontradable industries

except mining and quarrying and construction.
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The tendency for the nontradable industries (ISIC 2-9) to lose

employment when tariffs on tradables are reduced multilaterally is evi-

dent across countries. The reason is that tariffs constitute a tax on

tradable goods. Thus, when this tax is reduced, both supplies and demands

of tradables will expand at the expense of nontradable industries.

The effects on the tradable industries in the other countries can

be read in the body of Tables 15 and 16. For example, Japan records em-

ployment increases, in thousands of workers, in such sectors as agricul- 9

ture (3.4), nonmetallic mineral products (0.9), metal products (2.8),

electrical machinery (3.9), transport equipment (1.3), and miscellaneous

manufactures (3.8), and declines in food, beverages, and tobacco (-1.1),

textiles (-4.1), and nonelectrical machinery (-1.4). West Germany

records employment increases in food, beverages, and tobacco (3.5),

textiles (8.4), wearing apparel (2.1), furniture (1.2), chemicals (5.8),

and durable goods generally (31.7), and declines especially in agri-

culcure (-6.0). Canada has employment increases in agriculture (2.6),

wood products (0.9), paper and paper products (2.1), nonelectrical

machinery (1.7), transport equipment (1.7), and miscellaneous manufac-

tures (4.4), and a decline in printing and publishing (-1.6), rubber

products (-1.4), fabricated metal products (-2.'6), and electrical

machinery (-1.4).

Individual countries will thus vary in terms of the particular

tradable industries that will experience employment increases or declines

as the result of the MTN tariff reductions. In general, however, the non-

tradable industries will be adversely affected for the reason ment.)ned
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earlier. But what is especially noteworthy is that the absolute employ-

ment effects in particular are all comparatively small. In most cases

in the U.S., the changes are a small fraction oi 1 per cent, as is evident

from Table 16. The same is generally true for Japan. On the other hand,

in several countries, particularly in some of the smaller ones, the im-

plied percentage changes in some sectors are substantially in excess of

1 per cent.

In terms of the labor-market adjustments that might be required,

the results thus suggest that large countries like the U.S. and Japan

would not experience any unusual difficulties. But some of the smaller

countries especially might experience adjustment problems between sectors

that would expand or contract in response to the tariff reductions. We

have already mentioned that our results are based upon the assumption that

the MTN tariff reductions will be made all at once. In fact, most of the

reductions will be phased in over a period up to a decade beginning in 1980.

It would thus appear that any adjustment problems that do occur should be

relatively minor.

Let us consider next the effects on prices. The mode l generates

a series of price changes by sector in each country, and the.e prices can

be averaged across sectors for individual countries. The detailed results

by sector are recorded in Appendix Tables E.1 - E.4 for changes in export

prices, import prices, home prices, and an index of import and home prices.

The overall effects by country are summarized in Table 17.

The various price changes will occur in the following manner. The

reductions in tariffs in the MTN will lead to increases in the world prices
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TABLI 17

PERCETrAGE PRICE AND EXCHANGE-RATE EFFECIS UNDER FLEXIBLE EIXCHANGE RATES IN THE
SAJJ3 INDUSTRIALIZED COUNTRIES DOE TC TAIFF REDUCTXIOS IIN Tri! NTN

*a 223zzz == = ===r smsx was inas===== zz= =r:. = 2=dSwa SuZ 22n22l-s;

EXPOPT IMPORT EC IE INDEX OF IMPOPT EFFECTIVE
COUNFRY PRICES* PRICES* PRICES* AND HOHI PRICES ElXCHANGE BlATEl

AUSTHALIA 0.18 -0.78 -0.05 -0.07 0.05

AUSTRIA 0.07 -2.05 -0.50 -0.73 0.00

CANADA 0.23 -1.67 -C.20 -0.29 0. 12

EUoOPZAN OMMUNITIT! 0.12 -1.63 -C.._4 -0.37

BELGIUO-LO XEMBOUEG -0.50 -2. 18 -C. 65 -0.98 0.57

DElNMkK -0.02 -1.99 -C.142 -0.62 0.17

FItANE 0.22 -1. 47 -0.20 -0.30 -0.19

GEBliMAN -0.00 -1.87 -0.33 -0.50 0.00

IRELAND -0.05 -2. 14 -C.34 -0.52 0.22

ITALY 0.24 -1.35 -C.16 -0.25 -3.11

NETHEBLANDS -0.25 -1.97 -0.46 -0.69 0.26

UNLItED KINGDOM 0.27 -1. 48 -C.13 -0.20 -0.23

FINLAND 0.24 -1. 17 -0.20 -0.31 -0.09

JAPAN 0.14 -1. 07 -0.03 -0.05 0.12

NEN ZEALAND 0.29 -0.64 -0.10 -0.15 -0.05

NORWAY 0.28 -0.60 -0.14 -0.22 -0.14

SWEDEN 0.06 -0.88 -0.21 -0.32 0.06

SWITZERLAND -0.07 -0.65 -C. 18 -0.27 0. 16

UNITED STATES 0.37 -0.87 -0.04 -0.06 -0.25

ALL LOUNTR/IES 0.23 -1.21 -0.12 -0.18

*AVERAG PDOB ALL ISIC SECTORS, WEIGHTED BY VALUE OP PRODUCTION.
+P3SIFlvE SIGN MEANS APPRECIATION; NEGATIVE SIGN MEANS DEPRECIATION.
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of tradable goods and thus to increases in export prices. There will be

further changes in export prices,both positive and negative, when the ex-

change rate responds to the initial trade-balance impact of the tariff

changes. The overall percentage changes in export prices by country as

a result of the MTN tariff reductions are indicated in the first col-

umn in Table 17, and they are all less than one per cent. Import prices

will be reduced when tariffs are lowered, and here the relative effects

are larger, as is evident in the second column of Table 17. Home prices

will also be lowered particularly as producers substitute towards cheaper

intermediate inputs, although the relative effects noted in the third ~

column are small because of the greater size of the home as compared to

the foreign sector in each country. The next column, which is an index

of the preceding two columns, indicates tha~ domestic prices will tend

to fall as the result of the tariff reductions. The decline in the in-

dex is an estimated .06 per cent for the U.S. The de-

clines for most other countries are larger than for the U.S., though

none exceed one per cent.

Finally, it is of interest to consider the percentage exchange-

rate effects of the MTN tariff reductions. These are summarized in the

last column of Table 17. It will be recalled that these exchange-rate

changes are what the model estimates would be required to restore the

initial trade balance position for each country following the tariff re-

ductions. The detailed changes in exports and imports by ISIC sector

and country are recorded in Appendix Tables E.5 and E.6.

The percentage exchange-rate changes in Table 17 are measured as

changes in effective exchange rates, based upon 1976 trade for individual
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countries vis-a-vis the other countries and the rest of world. All

changes are shown to be a fraction of one per cent. The effective ex-

change rate of the U.S. records a depreciation of one quarter of one per

cent. Deprecia.tions are also noted for France, Italy, United

Kingdom, Finland, New Zealand, and Norway. The remaining countries show

small appreciations.

The general conclusion that emerges from our analysis is that the

MTN tariff reductions will have absolutely and relatively very small

effects on employment in the U.S. across sectors and overall. There may

be some very slight reduction in the average of U.S. import and home

prices as the result of the tariff reductions, and the U.S. effective ex-

change rate may depreciate marginally. Similar conclusions apply to the

other major industrialized countries, although some of the smaller coun-

tries might experience adjustment problems as employment expanded or

contracted in response to the tariff changes. Employment in the non-

tradable industries generally is most frequently adversely affected by

the tariff changes because of the substitutions that will occur in favor

of tradable goods that become relatively cheaper.

It is particularly noteworthy that the results of our analysis are

broadly consistent with those obtained in our earlier studies in which

we had occasion to analyze the economic effects of alternative formulae

for tariff cutting in the MTN. See, in this regard, Deardorff et al.

(1977, 1979), which follow essentially the same model as is currently in

use but with 1970 as the reference year. The results noted above are

consistent also with those obtained by other investigators, such as Bald-

win et al. (1978), Brown and Whalley (1978), and Cline et al. (1978).
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While our model provides information on changes in prices and

changes in production, consumption, and trade, it does not lead itself

on conceptual grounds to analysis of the changes in economic welfare

that would result from tariff reductions. We decided nonetheless to

develop some ad hoc procedures for welfare calculations. These procedures

were mentioned earlier and are discussed in greater detail in Appendix B

below. The one that we have used for tariff reductions is depicted in

Figure B.1, and it is essentially similar to the static, partial-equili-

brium measures commonly used in the literature to calculate changes in

consumer and producer surplus.

The results of our calculations of the changes in economic welfare

are presented in Table 18. It can be seen that the absolute welfare gain

for the U.S. is $710 million. In relative terms, as a percentage of U.S.

gross domestic produce in 1976, the welfare gain is four one-hundredths

of one per cent (.04 per cent). The aosolute welfare gain for the Euro-

pean Community is $1.4 billion, which is equal to one tenth of one per

cent (.10 per cent) of combined GDP. Canada's gain is

$294 million, which is .17 per cent of GDP. Japan's gain of $47 million,

which is very small, may reflect our use of prevailing rates which already

include the unilateral reductions in tariffs that were made prior to con-

clusion of the MTV. The same is true for Australia. Of the 18 countries

shown in the table, only Germany and Switzerland experience negative

welfare changes and these are both small. The total static welfare gain

for all 18 countries combined is $2.6 billion, which is .06 per cent of

combined GDP.

It thus appears that tariff reductions will be beneficial to econo-

47
-
.

'
4 0 - 79 6
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TABLE 18

CHANGES IN ECONOSIC WELFARE IN THE MAJOR IBCUSTRIALIZED COOUTRIES
DOE TO TARIFF REDUCTI3NS IE 'B8E BTN

= = -=a=== ==== ==,C = 2c = = ==2= =M =22 = 2 zti-wn n= J3=z

CHANGE I;N % OF
ECONOSIC gELFARE GROSS DOMESTIC

COUTraP (BILL. S) PRODUCT

AUSTRALIA 22.5 0.03

AUSTRIA 52.2 0.14

CiN ADA 293.7 0.17 ,

EUROPEAN :3,RUNITY 1360.5 0.10

BELGIU -LU XBOU RG 153.8 0.23

DENMARB - 29. 7 0. O8

FRANCE 279.5 0.09

GERIMANY -57.6 -. 01

IRELAND 44.4 0.56

ITALY 177.6 0. 11

NETHEBLANDS 256.9 0.31

UNITEJ KINGDOM 476.2 0.24

FINLAND 31.6 0.12

JAPAN 47.3 0.01

NEi ZEALAND 24.6 0.21

NORIMA 52.0 0.18

SWEDEN 33.2 0.05

SWITZERLAND -35.7 -. 06

UNITED STArES 709.8 O. 04

ALL COUNTRIES 2591.8 0.06

NOTE: CALCULATED BASED ON THE METHOD "IPICICC IT APPENDIX FIGORE B 1.

_ ___________ __ Y �
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mic welfare in the U.S. and most of the other major industrialized coun-

tries. While these gains are small, it should be emphasized that they

are peLmanent. That is, consumers will benefit permanently from their

increased consumption of lower-priced goods and producers will benefit

permanently from more efficient resource use in production. The nation

as a whole will therefore be better off as a consequence of the tariff

reductions in the MTN.

It is worth noting once again that our results are broadly consis-

tent with those obtained by other investigators. For example, Baldwin

et al. (1978, p. 21) estimated that an across-the-board 50 per cent multi-

lateral tariff reduction (with agriculture, food, textiles, wearing ap-

parel, and petroleum exempted) in the MTN would yield a net stream of

future welfare gains to the U.S. in the amount of $1.1 billion (based on

1971 prices and using a discount rate of 10 per cent). Cline at al. (1978,

p. 99) estimated a static improvement in welfare for the U.S. of $947

million (in 1974 prices), based upon a tariff formula that was very close

to the Swiss formula that we discussed. Cline et al. also estimated wel-

fare improvement for the following countries: Canada, $227 million;

Japan, $283 million; and the European Community, $460 million. Our wel-

fare estimates (based on 1976) are evidently greater than

those of Cline et al. for Canada and the EC and lower for Japan. Finally,

we may note that Brown and Whalley (1978, p. 31) have estimated static

welfare gains (based on 1973), using the Swiss formula, as follows: U.S.,

$810 million; European Community, $1.5 billion; and Japan, $450 million:

It would take us tco far afield to account for the differences in

the welfare estimates noted. Our model differs conceptually in certain
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respects from the others, and we have used a somewhat different system of

data classification. In any event, the important point is that the

various studies are in agreement that there are positive but small gains

in economic welfare to be obtained by the U S. and the other major indus-

trialized countries as a consequence of tariff reductions in the MTN.

We had occasion earlier in our introductory remarks to note that

not everyone in the society will benefit from tariff reductions. It is

possible that workers will be displaced because of competition from

increased imports and there may be an idling of physical capital in indi-

vidual industries. These costs of adjustment must be taken into account.

The only study that has considered these adjustment costs is Baldwin et al.

They estimated the adjustment costs of labor for the U.S. at $37 million

and of physical capital at $5 million, so that the net improvement in

economic welfare for the U.S. is still (in present-value terms) in excess

of $1 billion, although small in relation to GDP. Comparable estimates of

tha adjustment costs of tariff reductions are unfortunately not available

for other countries. But if the estimates for the U.S. are any guide,

these costs should not be of great importance elsewhere.

The foregoing remarks are not meant to imply that there will be no

industries adversely affected by the tariff reductions. A glance at

Tables 15 and 16 above and Appendix Tables D.3 and D.4 will reveal that

there are particular industries in the U.S. and other countries that may

experience employment declines as a result of the MTN. The studies by

Baldwin et al. and Cline et al. also contain disaggregated information

on the sectors in the U.S. that may lose employment. Unfortunately, our

results for individual sectors cannot be compared directly with these
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other studies because our model is more complex in terms of making ex-

plicit allowance for general-equilibrium interactions and also our

system of data classification is somewhat different.

Thus, in terms of sector or industry detail, it might be difficult

to identify unambiguously the particular industries in the U.S. and else-

where that would be most vulnerable to competition from imports because

of the ZMN tariff reductions. For example, Baldwin et al. (1978, pp.

23-24) have identified 31 industries in the U.S. that might exper.ltce

:educed labor requirements in excess of one per cent due to tariff re-

ductions in the MTN. Our results, which are much more aggregative and

based upon a more elaborate model than the one used by Baldwin et al.,

suggest that unemployment within broader manufacturing sectors would be

relatively small and that most of the employment declines would occur

in the nontradable sectors. Therefore, if one wanted for policy purposes

to identify displaced workers that might be eligible for adjustment as-

sistance, it would clearly be difficult to select them from the non-

tradable industries. In any event, because of the small numbers of workers

involved and the fact that most of the tariff reductions will be phased

in over a period of years, problems of particular industries can be best

dealt with by normal market growth and by existing programs designed ;o

handle unemployment, welfare, and worker retraining and retirement.



IV. Effects of Changes in Nontariff Barriers

A great deal of attention has been devoted in the MTN to the dis-

cussion and fcrmulation of codes and agreements coucerning nontariff

measures. The codes deal with: safeguards; customs valuation; stan-

dards and technical regulations; government procurement; subsidies and

countervailing duties; and commercial counterfeiting. Commodity agree-

ments have been discussed for: dairy products; meat; coarse grains;

wheat; and the use of the wine-gallon method of tax and duty assessment.

While nontariff barriers may have important restrictive effects

upon trade, it is unfortunately difficult to measure these effects be-

cause of the lack of information. In order to fill this gap in infor-

mation, one approach adopted has been to compile data on the f;equency

of use of nontariff measures by industry and sector, as, for example, in

Murray and Walter (1978). A similar approach is to determine the number

and type of complaints filed by a country's exporters. This latter type

of information was made available to us by STR and will be presented

below.

The difficulty nevertheless remains of determining what the trade and

employment impact may be if particular nontariff barriers are liberalized.

To shed at least some partial light on this, we have used our model to

analyze the effects of the concessions on agricultural products negoti-

ated in the MTN between the U.S. and the other major countries. In ad-

dition, we have analyzed the effects of the multilateral liberalization

of government procurement that may occur if the procurement code comes

into effect. Acceptance of the code on customs valuation may also have

(68)
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an impact on trade. We had hoped to analyze this impact as well but

unfortunately the sample of data that we obtained was fairly small and

not sufficiently representative.

Frequency Distribution of Complaints Filed with STR

In the course of the negotiations, STR invited U.S. exporters to

call to their attention any foreign nontariff measures that affected U.S.

exports adversely. During the period, 1975-78, STR received complaints

involving: (1) government procurement; (2) customs valuation; (3) in-

dustrial standards; (4) health and safety standards; (5) product and

content standards; and (6) marking, labelling, and packaging requirements.

These data are summarized by type of measure and region in Table 19.

Of the 340 complaints filed, health and safety standards accounted

for 41.8 per cent, government procurement, 18.8 per cent, industrial

standards 18.5 per cent, and customs valuation, 1.1.8 per cent. In terms

of regions, more than half of the complaints concerning government pro-

curement were directed to the European Community and Japan. These two

regions also accounted for 50 per cent of the complaints concerning cus-

toms valuation, more than 75 per cent of the complaints involving indus-

trial standards, and 40-50 per cent of the complaints for the other

measures.

The complaints have been classified by Gector and region in Table

20. It is evident from the totals that about half of the total complaints

were connected with agricultural products (ISIC 1 and 310). Complaints

about government procurement were concentrated in electrical machinery

(ISIC 383), transport equipment (ISIC 384), and other manufactures (ISIC
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38A). Complaints about customs valuation were concentrated in chemicals

(ISIC 35A) and in durable manufactures (ISIC 381-38A). Tables 19 and

20 thus provide some perspective on the regional and sectoral distri-

bution of complaints that U.S. exporters have filed concerning foreign

nontariff measures.

Presumably, exporters in foreign countries have been adversely af-

fected by U.S. nontariff measures. But such complaints have apparently

not been collected systematically by foreign governments. While the com-

plaint data reveal that there may be genuine and perhaps serious impedi-

ments to trade, there is unfortunately no way in which these data can be

utilized directly in our model to obtain estimates of the effects of

changes in nontariff measures.

Some infotration is available, however, on the agricultural con-

cessions negotiated between the U.S. and the other major industrialized

countries in the MTN. Also, we have some information on the total

amounts of government procurement that countries have stated that they

will liberalize in order to permit foreign exporters greater access to

their markets. We shall analyze each of these matters in turn, using

our model.

Agriculture

Agriculture has proven to be a stumbling block in previous rounds

of multilateral trade negotiations. This appears to be the case as well

for the present MTN. Countries protect their domestic agriculture for a

variety of reasons, including especially a desire to promote self suf-

ficiency, to prevent income disparities'vis-a-vis other sectors of the
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economy, and to ease the process of adjustment within agriculture and

between agriculture and other sectors. Trade liberalization may there-

fore require changes in domestic agricultural policies that many

countries are reluctant to undertake.

In both the Kennedy Round and the MTN, the U.S. tried to link the

liberalization of trade in industrial and agricultural products. As

noted above, the U.S. is a major net exporter of food and food products

and would thus stand to benefit by reductions in foreign i'Aport barriers.

The same is true for such other important agricultural exporting coun-

tries as Australia, Canada, and New Zealand. The focus of the agricul-

tural discussions in the HTN has been on the restrictive policies fol-

lowed by the European Community, with its Common Agricultural Policy, and

by Japan with regard especially to imports of beef and citrus fruits.

Efforts were also made in the MTN to negotiate international commodity

agreements covering beef, dairy products, and wheat. Finally, the codes

on subsidies and countervailing duties, safeguards, and standards are all

relevant to agricultural trade.

It is beyond the scope of this report to review the agricultural

negotiations in detail. It appears, however, based upon studies by

Schnittker Associates (1979) and Houck (1979), that only very modest gains

have been made in the liberalization of agricultural trade.

According to Schnittker Associates, the U.S. obtained concessions

in the MTN on the following commodity groups: almonds, beef, canned

peaches and fruit cocktail, citrus, poulty, rice, soybeans and products,

tobacco, vegetable protein concentrates and isolates, and wine. In 1976,
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exports of these products totaled $6.9 billion in comparison to total

U.S. agricultural exports of $23.0 billion. The value of exports to

countries from whom trade concessions were obtained was $1.9 billion,

which represented about 8 per cent of the tot:i just mentioner..

Schnittker Associates calculated the increase id trade that would

take place for each commodity group from 1980 to the end of the transi-

tion period for the MTN in 1987, as t!ct result both of reductions in

foreign tariffs and quantitative restrictions. Since, in our model, we

have already made allowance foe the ts iff concessions on agricultural

products and foodstuffs, we shall concentrate here only %n the effects

of reductions in foreign NTB's. The results obtained by Schnittker As-

sociates are summarized by commodity group and country in Table 21. The

estimated total increase in U.S. agricultural exports was $305.7 million.

It is evident that the increase was concentrated mainly in beef, citrus,

poultry, and soybeans and products. Japan accounted for about half of the

total estimated increase and the European Community for about one-fourth.

It should be noted that the U.S. made a number of other requests for con-

cessions, besides those listed in Table 20, from Japan, the EC, and other

countries, but these requests were denied.

Other countries ac'sed the U.S. in turn for some concessions on

agricultural products. Several were granted, the most important one

being a change in the U.S. import quota on cheese. Schnittker As-

sociates estimated that this would result in an increase in cheese im-

potts of 50,000 metric tons. Estimating very roughly that cheese sells

for about $2,000 per metric ton, we calculated that U.S. cheese imports
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/
would rise by $100 million as a result of this concession. The net in-

crease in U.S. agricultural exports as a result of the MTN concessions

was thus an estimated $205.7 million.

We presume that other agricultural concessions were granted by

individual countries in the MTN. But at the time of writirg, we could

not ascertain what these concessions were. We cannot as a consequence

determine what the economic effects might be of multilateral trade

liberalization in agricultural products. W'e set ourselves accordingly

the more limited task of assessing the bilateral concessions involving

the U.S. that have been noted above.

We proceeded by treating rhe value of the bilateral concessions

'isted in Table 21 as a relaxation of import quotas in the agricultural

sector (ISIC 1) for each of the countries involved and accordingly in-

creased U.S. agricultural exports by the entire amount. The U.S. con-

cessions on cheese were treated as a relaxation of import quotas in the

food, beverages, and trbacco sector (ISIC 310), and the total was al-

located to the exports of other countries on the basis of their shares

in the total value of U.S. cheese imports in 1976. The model was then

solved under conditions of fixed and flexible exchange rates and calcu-

lations made of the changes in the endogenous variables. For this pur-

pose, tariffs were assumed to be unchanged at their post-Kennedy Round

levels.

The detailed employment effects by ISIC sector and country are re-

corded in Appendix Tables D.5 and E.7 for fixed and flexible exchange

rates, respectively. These effects as well as the changes in welfare
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are summarized in Table 22. The agricultural concessions are seen to

result in a 42,000 worker increase in U.S. agriculture (ISIC 1) and

11,000 workers overall under conditions of flexible exchange rates. The

reason for this difference is that workers will be attracted to agri-

culture and away from other sectors. Our estimated employment increase

in agriculture, it may be noted, is in excess of the 26,000 workers

increase estimated by Houck (1979, p. 64) in response to both the non-

tariff and tariff concessions.

It is also evident from Table 22 that Canada experiences a negli-

gible decline in employment in agriculture and overall. In the EC and

Japan, employment in agriculture declines by 15,000 and 18,000 workers,

respectively, and 8,500 and 14,500 workers overall under conditions of

flexible exchange rates.

The change in economic welfare noted in Table 22 has been calcu-

lated according to the method depicted in Appendix Figure B.1. The agri-

cultural concessions will result in an estimated $231 million increase

in economic welfare in the U.S. under conditions of flexible exchange

rates. The gains for the European Community are $73 million and for Japan,

$31 million, while Canada experiences a small decline in welfare.

As should be clear from our analysis of the effects of the MTN

tariff reductions, the model. provides information on changes in many other

endogenous variables sucrh as export, import, and home prices by sector

and effective exchange rates. These detailed results are not reproduced

for the agricultural concessions in the report but are available, from the

authors upon request.
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Table 22

Changes in Employment and Economic Welfare in the U.S. and Other Major Industrialized

Countries Due to Agricultural Concessions in the MTN

Fixed Exchange Flexible Exchange
Country Rates Rates

Change in agricultural employment (000 workers)

Canada -1.2 -1.1

European Community -15.6 -14.9

Japan -18.0 -17.6

U.S. 42.1 41.7

Total change in employment (000 workers)

Canada -1.2 -0.4

European Community -13.2 -8.5

Japan -18.1 -14.5

U.S. 16.4 11.0

Change in economic welfare ($ mill.)

Canada -$6.1 -$6.5

European Community 59.5 73.3

Japan 22.1 30.9

U.S. 222.3 231.4

Other countries 2.8 4.9

Total 300.6 334.0

Source: Employment effects, Tables D.5 and E.7.

P

9
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Even though the agricultural concessions obtained and granted by

the U.S. in the MTN appear modest, they nonetheless will result in an

improvement in the natioi.'a welfare. As in the case of tariffs, this

constitutes a permanent improvement. It is also evident that other

countries will gain as well, although they may experience some adjust-

ment costs in terms of declining emplarment in agriculture. We mentioned

above the lack of information concerning other agricultural concessions

negotiated in the MTN. Presumably these concessions will result in still

additional (though small) benefits tc the countries involved. Finally,

we should mention the possible indirect benefits that may be derived

particularly from the various codes on nontariff barriers in the MTN that

are relevant to trade in agricultural products.

In conducting our analysis of the effects of the agricultural con-

cessions, we have assumed that tariffs remain at their post-Kennedy Round

levels. This has enabled us to focus attention only on the agricultural

concessions themselves. More realistically, allowance should be made for

the changes in tariffs on agricultural products and also for those invol-

ving industrial products, which will be introduced during the time that

the quantitative restrictions on agricultural products are being relaxed.

In Section V below, we shall therefore present the results, based on our

model, of the combined effects of the tariff changes and the liberalization

of agricultural import restrictions. This subsequent analysis will also

incorporate the liberalization of government procurement, to which we will

now turn.

47.04 0 79 -7
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Government Procurement

Government-procurement regulations embrace a variety of consider-

ations involving the terms of soliciting bids, the requirements placed

on bidders, the criteria for selecting bids and awarding contracts, and

the extent to which contract terms are publicized. These matters are

discussed in detail in Baldwin (1970, Ch. 3) and lie outside our present

concern. The question is how one can measure the impact of changes in

government procurement.

A possible procedure that has been followed by Baldwin (1970) and

subsequently by Lowinger (1976) and Cline et al. (1978) is to calculate

the difference between actual government imports and hypothetical govern-

ment imports. The latter are estimated by applying nongovernment import

propensities by sector to total government expenditures. The difference

by sector between actual and hypothetical government imports is interpreted

as a measure of government discrimination in favor of domestic producers.

Summation across sectors then provides an indication of the overall dis-

criminatory impact of government procurement.

Our concern was not to measure the overall impact of discrimination

in government procurement, but rather what the impact would be of changes

in existing levels of procurement discrimination. For this purpose, we

relied on some informal and sketchy information on government procure-

ment that the major negotiating countries in the MEN had made available

to STR. This information was in the form of the total amount of non-

defense procurement that countries had tentatively agreed to open to for-

eign suppliers for the purposes of bidding. The amounts are indi-zted in

Table 23. While some detail was available by sector, it was unfortunately
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Table 23

Ettinated Amount of Liberalization of Non-Defense Government Procurement by the Major

Industrialized Countries in the MTN

(Billions of Dollars)

Country Amount

Australia $

Austria

Canada 1.0

European Communitya 10.0

Belgium-Luxembourg 0.5

Denmark 0.3

France 2.4

Germany 3.4

Ireland

Italy 1.3

Netherlands 0.6

United Kingdom 1.5

Finlandb 0.6

Japanc 7.0

New Zealand

Norwayb 0.7

Swedenb 1.7

S-itzerland 1.0

United States 11.0

Total $33.0

aTotal allocated to member countries based on 1976 GDP.

bTotal for Nordic countries allocated based on 1976 GDP.

CEstimated based on nats reaports.

Source: Based on dart supplied by STR.
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insufficient for our purposes. Although there has been some dispute

between the U.S. and Japan concerning the adequacy of Japan's offer, we

have assumed that this dispute will be settled in due course and all

the procurement offers will therefore be made multilaterally.

As the first step in our analysis, we sought to obtain any read-

ily available data on Government expenditures by sector from national

input-output tables. We were able in this regard to obtain 1967 data

for the U.S., 1970 data for France, Germany, Italy, Netherlands, and

the United Kingdom, 1971 data for Canada, and 1970 data for Japan. Each

country's input-output sectors were concorded with the ISIC breakdown

used in our model, and the relative proportions of government expendi-

tures were calculated by sector and country. For those countries where

input-output data were not readily accessible, we applied the average

proportions for the eight countries noted. We assumed that the amount

that each country had earmarked for procurement liberalization would be

spent according to the expenditure proportions calculated, except for

government purchases of agricultural food, and petroleum products which

we assumed would not be affected.

The amounts of government imports by sector were determined on the

basis of the nongovernmental import propensities calculated by our model.

This assumes that government imports were zero initially. To the extent

that this was in fact not the case, our procedure will overstate the ef-

fects of procurement liberalization. In any event, we then proceeded to

solve the model on the basis of these estimated changes in government

imports under conditions of fixed and flexible exchange rates, thus

determining all of the changes in the endogenous variables and thereafter
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calculating the changes in economic welfare. We assumed throughout

that tariffs remained at their post-Kennedy Round levels and that no

agricultural concessions had been made. This assumption will be relaxed

later when we analyze the entire MTN package.

The detailed employment effects of the procurement liberalization

by ISIC sector and country are recorded in Tables D.6 and E.8 for fixed

and flexible exchange rates, respectively. These effects together with

changes in economic welfare are summarized in Table 24. It is evident

that, under flexible exchange rates, the employment effects are negli-

gible overall, whereas, under fixed rates, the European Community has

an overall increase of 23,000 workers and Japan an overall increase of

24,000 workers. These changes in employment are concentrated in the

durable goods industries (ISIC 371 - 38A).

The change in economic welfare noted at the bottom of Table 24

has been calculated based upon the method depicted in Appendix Figure B.2.

Under flexible exchange rates, the U.S. experiences an estimated $616

million increase in economic welfare, Canada, $359 million, Japan, $286

million, and the EC member countries combined, $1.9 billion. Germany's

welfare improvement alone was an estimated $697 million. The total for

all 18 countries was $4.4 billion.

We mentioned above that our estimated effects of government-pro-

curement liberalization are overstated in so far as we have assumed that

government imports were zero initially. Unfortunately, we lacked sys-

tematic data on government imports so that we were not able to determine

how important this overstatement was. But assuming that it was not too
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Table 24

Changes in Employment and Economic Welfare in the U.S. and Other iajor Industrialized

Countries Due to Liberalization of Government Procurement in the MTN

Fixed exchange Flexible Exchange
Country Rates Rates

employment in durable goods sectors
371-38A) (000 vorkers)

Canada

European Community

Japan

U.S.

Total change in employment in all sectors
(000 vorkers)

O* Canada

European Coumunity

Japan

U.S.

Change in economic welfare ($ mill.)

Canada

European Coumunity

Japan

Norway

Sweden

Switzerland

U.S.

Other countries

Total

9

-5.5

26.2

11.5

-3.4

-4.2

23. 2

24.3

2.6

$357.8

1,953.3

328.7

200.9

470.0

387.6

634.8

119.7

$4,452.8

-5.0

13.4

-1.1

-4.5

-2. 7

3.2

1.9

1.6

$359.3

1,917.5

286.4

215.4

508.9

411.3

616.3

125.2

$4,440.3

a

p

Source: Employment effects, Tables D.6 and E.8

Change i4n
(ISIC
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large, our results suggest that multilateral procurement liberalization

is likely to have comparatively small effects on employment in individual

sectors and overall and significantly positive effects on economic wel-

fare. As stressed already in connection with tariffs and agricultural

concessions, the gains in welfare would be permanent.

It bears repeating that, in our analysis of procurement liberal-

ization, we have assumed that tariffs remained at their post-Kennedy

Round levels and that agricultural concessions had not been made in the

MIN. We shall have occasion in Section V below to analyze the combined

effects of the MTN reductions in tariffs, agricultural concessions, and

procurement liberalization.

Customs Valuation

In cases where it is difficult to determine the actual price or the trans-

action value of imported goods, it becomes necessary to estimate such price or

value for purposes of levying import duties. This may in practice give con-

siderable discretion to custom officials and, deper.'ing upon how their dis-

cretion is exercised, it could result in substantial increases in the base on

which tariff rates are levied.

The issue of custom valuation has been troublesome both in the U.S. and

in other countries. Foreign exporters to the U.S. have singled out in parti-

cular the so-called American Selling Price (ASP) method of valuation, which has

required since 1922 that the tariff on benzenoid chemicals, rubber-soled foot-

wear, canned clams, and certain knit gloves be levied on the value of similar

products produced in the U.S. rather than on the price in the exporting country.

If the proposed code on customs valuation is approved by Congress, the ASP



I

86

system will be abolished. It is our understanding that the removal of ASP and

thus the reduction of the implicit tariffs on the aforementioned goods were

taken into account in determining the balance of concessions made by the U.S.

and the other major countries as a result of the MTN. We have not attempted

therefore to determine separately what the economic effects of ASP elimination

would be. Rather, these effects will presumably have been captured already

by our analysis of the tariff reductions that have been negotiated.

Negotiation of the code covering customs valuation should be beneficial Q

to U.S. exports to the extent that other countries reduce or remove discretion-

ary uplifts that have been applied for customs purposes in levying tariffs. The

issue of customs valuation has been considered important enough that a number

of U.S. firms and trade associations has formed a Joint Industry Working Group

on Customs Valuation, under the direction of the Manager of Customs & Inter-

national Trade Affairs of The Proctor & Gamble Company. In the hope that we

could quantify the economic effects of the customs-valuation code, members of

the Working Group were requestes on our behalf to supply whatever information

they might have on the percentage uplifts applied to U.S. exports. At the

time of writing, we had received responses from only six U.S. companies and

one trade association, all of which were involved primarily in the export of

pharmaceutical. and che, cai products. Since we could not determine how re-

presentative these responses were for other products, companies, sectors, and

countries, we decided against using our model to calculate the possible ef-

fects of removing customs uplifts.

It may nevertheless be of interest to summarize for the benefit of inter-

ested readers what little information was provided to us by the industry re-

presentatives. This information is summarized in Table 25. It can be seen

a
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Able &5

Selected Reamplew of ForeiLu Uplifts in Custom Valuation

Country Product Percentage
Uplift

Industrialized
Countries

Austria Selected pharmaceuticals 02

Canadea Selected pharmaceuticals 0

France Selected pharmaceuticals 0

* Germany Selected pharmaceuticale 0

Italy Selectea phareaceutic la 6.0
Saqlected pharmaceuticals 5.0
Synthetic fibers 50.0

* Japr b Antibiotics in bulk 5.7
Cosetic ra & peckaging materials 1.0
Finished cosmetic products 7.0
Finished dermatological products 7.0
Nutritionale 4.0
Other pharmaceutical. 8.0
"Practically all" pharmaceuticals, fas value 6.0

Netherlands Selected pharmaceuticals 0

Switzerland Selected pharmaccuticale 0

United Kingdomc Most antibiotics (5BT 29.44) 17.5
Erythromycin throcyanate (BTN 29.44) 126.0
Erythromycin ethyl succinete (WTN 29.44) 55.0
Anti-coagulante (BTN 39.06) 17.5
Dispoesable sets (BTN 90.17) 28.7
Selected pharmaceuticals 10.0

Rest 2f World

Chile Selected pharmaceuticals, fob value 4.5

Greece Antibiotics b.8

Indonesia Many industries d

Mexico Selected pharmaceuticalse

Spaint All products 4.0
Intercompany transactions 4.0
All import-. ftom affiliated companies 11.0

* 
8caneda wse alleged by one respondent to use a "fair market value" system for

veluing msny types of impcr.- of umnufactures, with uplifts of up to 20 per cent.

bAccording to one respondent, Japan comonly applies uplifts in many industries,
the actual amount being subject to negotiations from company to company. Another
respondent reported that, in pharmaceuticals where a royalty was to be paid by the
importer to a licensor outside Japan, an uplift of 20-30 per cent wss comeon. This
was because Japanese law provided for a duty assessment to cover separate payment
of royalties.

CAccording to one respondent, British customs ,uthorities allegedl) disregard
the price shown on the invoice. They trie the rsaes value of the goods imported
and then subtract selling and administrative expenses at a percentage which is
usually 17.5 per cent. This amount less the estimated d, ty payable coesticutee
the dutij'le value,

d'Jplifts arf. nerally applied for many industries according to one respondent.
They take the lorn of a "check price" for specific items, with duties being assessed
on the check price regardless of the actual value of the product.

eAdcording to one respcudent, the Mexican customs uthority figures the dutiable
value to be the higher of either the "established minimum legal price" or the actual
invoice price. Another respondent reported that official values were often deter-
mined on the basis of physical weight, which had no clear relation to variations
in the degree to which the imported good had been processed.

fone respondent alleged that uplifts in Spain seen to be directed at drugs
more than other indust'ies, with the perceutage uplift being subject to negotiation
by the company. This was described as effectively taking "the form of blackmail."

Source: Based upon responses from corporate members of a Joint Industry Working
Group on Custom Valuation, under the direction of the anapgr of Customs & Inter-
nat.onal Trade Affairs of The Proctor & Gamble Company.
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that uplifts on selected pharmaceuticals ranged from zero in several Western

European countries to as much as 126.0 per cent in one instance in the U.K.

In order to form some idea of the increase in tariffs implied by customs up-

lifts and the reductions that would result from the removal of uplifts, we

present some illustrative calculations in Table 26. In column (1), we have

recorded some percentage uplifts that are based on the information in Table 25.

Column (2) refers to the weighted average, pre-MTN tariff on selected pharma-

ceuticals for each country shown and synthetic fibers for Italy only. Column

(3) is the implicit tariff, including the uplift, calculated on the basis of

unity plus the percentage uplift times the tariff rate in column (2). Column

(4) is the weighted average, post-MTN tariff on the products noted. Column

(5) is the percentage depth of cut in the tariff rate only, that is, the per-

centage difference between columns (?) and (4). Column (6) is the per-

centage depth of cut, based upon the difference between the post- and pre-

MTN tariff and assuming that the customs uplift is removed.

Where the percentage uplift is relat:.vely small, that is, in the 5-10

per cent range, the implicit tariff inclusive of the uplift and the percentage

depth of cut excluding the uplift are only marginally differert from the

calculations based on the tariff rate only. Obviously when the uplift is 50

per cent or more, the implicit tariff and the effects of removing the uplift

are appreciably greater. Unfortunately, we do not have enough detailed and

systematic information by product and country to determine how pervasive and

important customs uplifts may be.I The illustrative calculations in Table 26

suggest nevertheless that there could be substantial reductions in implicit

tariffs on particular products if uplifts were removed or reduced. This would

certainly be beneficial to the U.S. exporters involved.
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Tmble 26

Some Illustrative Calculations of the Implicit
Tariff effects of Custom Uplifts on Chemical Products

Pre-.HTH Poct-Mll - Percentage Cut-
Custom Tariff Implicit Rate Tariff Tariff Rate With Removal of

Country Uplift Rate with Uplift a Rate Onlyb Customs Uplift

(1) (2) (3) (4) (5) (6)

Italy
Sel. pharmaceut. 5.0% 9.0 d 9.4 5 . 9d 34.4% 37.2%
Synthetic fibers 50.0 12.4e 18.6 8.8 e 29.0 52.7

Japan
Sel. pharmaceut. 5.0 6. 5d 6.8 4 . 9 d 24.6 27.9
Sal. phareaceut. 10.0 6.5 7.2 4.9 24.6 31.9

United Kingdom d
Sel. pharmaceut. 20.0 9.0 10.8e 5.9 34.4 45.4
Sel. pharnaceut. 50.0 9.0 13.5 5.9 34.4 56.3
Sel. pharmaceut. 125.0 9.0 20.2 5.9 34.4 70.8

aCalculated as [unity + (1)] x (2).

bAsumes reduction in tariff rate only: ((2) - (4)] + (2).

cAssumas reduction in tariff rate coupled with removal of customs
uplift: [(3) - (4)1 + (4).

dWeighted average nominal rate on BTN 29.44, 39.06, and 90.17.

eWeighted average nominal rate on BTN 5101-5104 and 5601-5607.

I
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Other Nontaziff Barriers

We mentioned earlier that several codes have been developed in the

XTN to deal with a variety of nontariff barriers. Some of these codes will

not have an immediate or clear impact on trade as a result of the MTN.

This would appear to be the case, for example, for the codes involving safe-

guards and standards and technical regulations. The code involving subsi-

dies and countervailing duties could have some impact, though how much and
4

with respect to which countries and sectors cannot be readily determined

given the present scate of knowledge. In addition to the codes, a series

of commodit-- agreements on particular agricultural products may emerge from

the MTN. Without more details on what these agreements will contain in terms

of their impact on prices, production, and trade, there is nothing that we

can contribute to their likely effects, at least in terms of what our model

can handle.

V
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Footnote

In this connection, one respondent replied:

"While I regreL that ootr circular did not elicit information
from a greater number of companies, the responses cited...
seem sufficient to show that uplifting is a common practice
in many countries. My contacts with our representatives.,.
suggest that nearly all have encountered the problem of
arbitrary valuations by foreign customs officials but may
have become inured to the practice. ... [Lieitimate ques-
tions may occasionally arise about the valuation of...intra-
company shipmeuts (of multirational corporations), but the
regularity of upward adjustments in some countries consti-
tutes an unjustifiable barrier to trade."

Another respondent noted: "...as you can appteciate, we

are not particularly anxious to have specific examples involving our

products brought to the attention of the countries in which these prob-

lems have arisen."

S



V. Combined Effects of Reductions in Tariffs
and Nontariff Barriers

In the two preceding sections, we have analyzed separately the economic

effects of MTN tariff reductions, agricultural concessions, and the liberal-

ization of government procurement. We now propose to use our model to

determine the combined effects of the foregoing changes in tariffs and non-

tariff barriers. The point of looking at these combined effects is that all

of the changes noted will be made over the same time period, and it is impor-

tant therefore to consider the interactions involved to the extent that our

model permits. The results to be presented below are therefore our best

estimates of the likely economic effects of the three major components of the

entire MTN package. There may be additional effects from some of the other

codes, commodity agreements, and aspects of the MIN that may change as time

passes. But lacking any quantitative information on these matters, we cannot

evaluate their economic significance at this time.

Also, in this section, ate shall consider how sensitive the combined

results may be to certain key .parameters in the model. In this regard, we have

run three separate experiments, which will be reported below. In the first

experiment, we doubled all supply elasticities in order to determine how the

results would be affected if production were made more responsive to price

changes. The second experiment involved doubling all elasticities of substi-

tution between imported and home goods. This will enable us to determine

how the increased responsiveness of consumers and producers to relative price

changes will affect the results. The final experiment involved a combina-

tion of the two preceding ones, that is, we doubled both the elasticities of

supply and substitution.

(92)
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Economic Effects of the Combined Reductions in MTN Tariffs and NTB's

Since we have previously discussed our model and its solution pro-

cedure, we will not repeat these details since everything stated earlier

applies here. What we did essentially was to introduce as exogenous changes

in the model the 'I tariff reductions, agricultural concessions, and pto-

curement liberi& .ia .a. The model was then solved for t1. changes in the

endogenous v; ..'abi~c. and we also calculated the changes in economic welfare.

Results were obtoined for both the fixed and flexible exchange-rate versions

of the model.

The effects on employment by ISIC sector and coumtry under fixed ex-

change rates are recorded in Appendix Tables D.7 - D.10. It can be seen

from these tables that the combined effects of the MTiN reductions in tar-

iffs and NTB's will result in a deterioration of the U.S. balance of trade

and an overall decline in employment of 28.1 thousand workers. Other

countries that experienced a deterioration in their trade balance included:

Canada, Finland, France, New Zealand, Norway, Sweden, Switzerland, and

the U.K. The remaining countries experienced an improvement in their

balance of trade.

All countries experienced an overall increase in employment except

Canada, Norway, Sweden, Switzerland, and the U.S. For the combined EC,

this increase amounted to 174.5 thousand workers and for Japan, 13.5

thousand workers. It is evident from Table D.10 that, except for the

small countries, the total employment changes were all substantially

less than one per cent of the 1976 level of employment. For the U.S.,

the decline in employment was an estimated .03 per cent of total employ-
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ment. Readers interested in details on the changes in trade and employ-

ment by sector and country should consult Tables D.9 and D.10.

We turn now to the combined effects of the MTN reductions in tariffs

and NTB's under conditions of flexible exchange rates. The absolute and

relative employment effects by sector and country are recorded in Tables

27 and 28. The effects on the U.S. are seen once again to be very small

across sectors. There is an increase in employment overall of 15.0 thou-

sand workers, which is a very small fraction (.02 per cent) of total 1976

employment. The largest increases, inthousands of workers, are recorded

for: agriculture (55.4), chemicals (3.7), iron and steel (1.1), non-

electrical machinery (7.3), and transport equipment (3.2). Negative em-

ployment effects are recorded for: food, beverages, and tobacco (-2.0),

textiles (-1.3), wearing apparel (-5.2), nonmetallic minerals (-1.2),

electrical machinery (-1.0), miscellaneous manufactures (-10.6), and

for all the nontradable industries except mining and quarrying. These

results evidently parallel closely the results noted earlier in Table 15

for tariff reductions alone.

The effects on the tradable industries in the other countries cad be

read from the details in Tables 27 and 28. Japan records employment in-

creases, in thousands of workers, in: food, beverages, and tobacco (1.4),

nonmetallic minerals (1.2), metal products (3.0), electrical machinery (5.8),

transport equipment (3.3), and miscellaneous manufactures (1.6), and de-

clines in agriculture (-14.9), textiles (-4.4), and nonelectrical machinery
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(-3.1). West Germany has employment increases in: food, beverages, and

tobacco (4.5), textiles and wearing apparel (7.7), furniture (1.4),

chemicals (5.2), and metal products, machinery, transport equipment, and

miscellaneous manufactures (42.2), and declines in agriculture (-3.6),

leather (-1.5), paper and paper products (-2.3), and nonferrous metals

(-0.9). Canada has employment increases in: agriculture (1.9), wood

products (1.4), paper and paper products (2.9), nonelectrical machinery

(0.9), and transport equipment (1.9), and a decline especially in metal

products (-2.6).

As we have noted already in our earlier discussion, individual coun-

tries will vary in terms of the particular tradable industries that will

experience employment increases or declines as the result of the MTN re-

ductions in tariffs ad NTB's. It is again evident that the nontradable

industries will be adversely affected because of the switch towards the

tradable industries where relative prices are lowered because of the MTN

reductions. It is also clear that the absolute and percentage employment

effects are comparatively small in most instances in the U.S., except in

agriculture where there is an increase of 1.7 per cent in employment.

The largest percentage declines are 0.4 per cent in wearing apparel and

0.8 per cent in miscellaneous manufactures. All of the changes in Japan

are again comparatively small, but there are numerous instances especially

in the smaller countries where the implied percentage changes (both posi-

tive and negative) are substantially greater than 1 per cent. But even in

these cases, the phasing of the MTN reductions will minimize any unusual

difficulties in adjustment in the short run.

Let us now consider the effects on prices. The detailed results by

sector are recorded in Appendix Tables E.9 - E.12 for changes in export
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prices, import prices, home prices, and an index of import anid home prices.

The overall effects by country are summarized in Table 29. The overall

percentage changes in export prices by country are all less than

per cent. The percentage changes in import prices are all aegative and in

several instances substantialiy in excess of one per cent. The percentage

changes in home prices are also all negative and fairly small, as is the

case for the index of import and home prices. The decline in this index is

an estimated seven one-hundredths of one per cent for the U.S., but is more sig-

nificantly negative for several other countries.

The percentage exchange-rate effects are listed in the last column of

Table 29. As mentioned earlier, these are measured as changes in effective

exchange rates. They are all a fraction of one pur cent. The rate for the

U.S. shows a depreciation of two-tenths of one per cent. The detailed changes

in exports and imports by ISIC sector and country are recorded in Appendix

Tables E.13 and E.14. These changes in trade are what is required in the

model to restore each country's trade balance to its initial level.

Let us consider finally the effects on economic welfare of the MTN

reductions in tariffs and NTB's. The results are presented in Table 30. The

first column corresponds to the method of calculation depicted in Figure

B.1 and the second to Figure B.2. The difference between them reflects

the importance of shifts in the demand function for imports due especially

to the liberalization of government procurement. It should also be recalled

that our welfare calculation of procurement liberalization had an upward

bias because we had not made any allowance, because of data limitations,

for actual government imports. In this respect therefore, the calculations

in Table 30 based on the second method will also be overstated.
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TABLE 29

PERCENTAGE PRICE AiD IXCIANGE-RETE EFFECTS UNDER PLLXIBLB BXCBAUGC BATES IN tHE
N&323 INDOSTRIALIZED COUINTIES CUE IC TBH COBBINBD EffECTS OF

REDUCTIONS DI TAUIFPS AND IIB'S IN THCE HT

EXPORT IMPORT PCIB IUNDEX 0P IPOT EIFflCTIVE
COUNTRY PRICES* PRICES* PBICES4 AND HOHE PRICES* EXCHANGE RIATZ

iUSTRALIA 0.16 -0.88 -0.05 -0.07 0.06

AUSTRIA 0.08 -2.14 -C.50 -0.74 0.14

CANADA 0.33 -1.56 -C.95 -0.28 0.04

EUROPEAN COHCUNITY 0.16 -1.59 -0.39 -0.39

BILGZIU-LUTEIBOURG -0.38 -2. 38 -3.56 -0.99 0.51

DEIMARK 0.21 -1.79 -0.73 -0.57 0.07

FRANCE 0.28 -1.42 -0.22 -0.30 -0.19

GeRiArY 0.06 -1.79 -C.38 -0.53 0.07

IRELAND -0.10 -2.19 -0.35 -0.53 0.26

ITA:L 0.24 -1.33 -0.20 -0.26 -0.05

NLTHERLANDS -0.21 -1.96 -C.60 -0.71 0.28

0NITEJ KINGDOH 0.29 -1.47 -0.15 -0.22 -0.13

FINLAND 0.67 -0.87 -0.27 -0.23 -0.26

JAPAN 0.13 -1.01 -C.06 -0.08 0.20

0NE ZEALAND 0.26 -0.73 -0.09 -0.14 -0.01

NORAYT 0.89 -0.09 -0.80 -0.10 -0.55

SiSDEi 0.46 -0.46 -C.90 -0.33 -0.22

SVITZERLAND 0.3 1 -17.78 -0.37 -0.08

9HITBD STATES 0.80 -0.97 -0.05 -0.07 -0.20

ALL COUNTRIIS 0. 43 -1.21 -C.27 -0.20

*AVERAGE FOR ALL ISIC SECTORS, EIGHTIEC BI VALUE oF PEODOCTIOI.
POSIZIVE SIGN BEANS APPRECIATION; NEGATIV7 SIGN lBANS DEPRPCIATION.
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TABLE 30

CHANGES iN ElOlNOIC WELPARE TIN THE NAJOR IlEUSTJIALIZED COUNITRIES DUE TO THE
JSI13INED EFFECTS OF REDUCTIONS IN TAIPPrS AND ITBIS II THE ITI

======== === f"== = ==s_== =s r= = ar r-s

CHANGE Iw S Or
ECOIOII IWELFARlP GROSS DOHIESTIC

COUNIRT (BILL. S) PRODUCT
BETHOD 1 SETBOC 2 aITHOD 1 IETHOD 2

AUSTRALIA 7.2 13.2 0.01 0.01

AUST IA 52.6 25.7 0.14 0.07

CANADA 286.6 608.9 0.17 0.35

EUROPEAN COIOlUITY 1648.8 3311.3 0.13 0.26

BELGIUI-LUOEIBOURG 178.1 533. 4 0. 27 0.80

DBENARK 27.1 119.3 0.07 0.32

FRANCE 313.2 603.e 0.10 0.19

GEBRAN! 97.8 665.1 0.02 0.15

IRELAND 42.5 41.2 0.53 0.52

ITALY 201.6 321.7 0.12 0.20

NETHERLANDS 268.9 474. 1 0.32 0.57

UONTED KINGDOB 519.5 612.9 0.27 0.31

FINLAND 40.7 16C.. 0.16 0.65

JAPAN 157.0 357.7 0.03 0.07

NME ZEALAND 22.4 15.6 0.19 0.14

NORWAY 38.1 251 3 0.13 0.88

SWEDEN 71.2 551.2 0.11 0.84

SWITZERLAND -2.4 372. 1 -0.00 0. 567

UNITED STAlES 1001.1 1462.0 0.06 0.09

ALL COUNTRIES 3323.2 7200.5 0.08 0.18

NOTi: FOR IHE NETHODS OF CALUCLATIO, SIR 1PPENDIX B.
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It is evident from Table 30 that the absolute welfare gain for the

U.S. is between S1.0 and $1.5 billion, which, in relative terms, is equal

to between .06 and .09 per cent of gross domestic product in 1976. The

absolute welfare gain for the European Community is between $1.6 and $3.4

billion, which is between .13 and .26 per cent of GDP for the combined

EC. Canada's gain is between $287 and $609 million, which is .17 to .35

per cent of GDP. Japan's gain is between $157 and $358 million, which, as

noted previously, may reflect our use of prevailing tariff rates that al-

ready included unilateral reductions prior to the MTN. The total welfare

gain for all 18 countries combined is between $3.3 and $7.2 billion, which

is between .08 and .18 per cent of combined GDP. Our earlier conclusion

about the positive welfare benefits to be derived from each change separately

is thus reinforced by the combined effects of the changes in tariffs and

NTB' s.

In conclusion, it may be useful to summarize our major results for

each change separately and the combined effects. This is done in Table 31,

which presents the overall employment, welfare, and price effects for each

of the major countries and the EC combined. It can be seen that the tariff

reductions dominate the employment and price-index results, while both the

tariff reductions and procurement liberalization contribute substantially

to the increase in economic welfare. This summary in Table 31 is the net

result of all the detailed changes that occur in the individual tradable

and nontradable industries. The reader interested in these detailed changes

is referred to the relevant tables in the text above and in the appendices.
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Sensitivity of Results to Changes in Parameters

The question naturally arises as to how sensitive our results may be

to certain key parameters in the model. In order to test for sensitivity,

we ran three separate experiments. We first doubled all supply elastici-

ties, then doubled all elasticities of substitution between home and impor-

ted goods (with the original supply elasticities unchanged), and finally

doubled both supply and substitution elasticities. For each of these cases,

we considered the combined effects of the MTN tariff reductions, agricul-

tural concessions, and liberalization of government procurement that were

analyzed in the immediately preceding discussion. The results are compared

for the overall employment and welfare changes for the major countries in

Table 32.

Doubling the supply elasticities has the effect of enlarging the over-

all employment increases for the European Community and the U.S. and making

Japan's negative employment greater. The additional supply responses thus

appear to generate larger net changes in total employment, but the effects

are clearly comparatively small. The welfare effects based on method 1 are

reduced somewhat with the higher supply elasticities, but these effects move

in both directions using method 2. On the whole, the welfare effects do not

appear unusually sensitive to the increased supply elasticities.

Doubling the elasticities of substitution between imported and home

goods has a negligible effect on the overall net changes in employment and

on economic welfare using method 1. However, the welfare effects based on

method 2 appear to be rather sensitive to the doubling of the substitution

elasticities. Since method 2 is premised on the idea of a shift in the



106

Table 32

Sensitivity of Employment and Welfare Effects of the Combined Reductionas in Tariffs
and NTB's in the NTN to Doubling of Supply and Substitution Elasticities

Effects of

Effects Doubling Doubling Doubling both
with Given Supply Substitution Supply and Substi-

Elasticities Elasticities Elasticities tution Elasticitieas

Total employment (000 workers)

Canada 2.2 3.5 1.3 2.4

European Comaunity 116.1 164.4 114.1 151.1

Japan -11.6 -24.4 -8.7 -23.1

U.S. 15.0 34.8 10.1 34.1

Economic elf are - method 1
(mill. of dollars)

Canada 286.6 300.4 319.6 340.1

European Comnunity 1648.8 1597.5 1836.1 1855.3

Japan 157.0 81.8 189.9 119.2

U.S. 1001.1 847.1 1087.9 960.0

Economic welfare - method 2
(mill. of dollars)

Canada 608.9 645.4 775.2 898.1

European Community 3377.3 3641.2 5135.1 6012.8

Japan 357.7 282.8 518.9 460.2

U.S. 1462.0 1339.5 2189.5 2325.4
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demand function (see Figure B.2), the higher substitation elasticities imply

a shift of a more elastic schedule and thus a greater welfare effect.

Finally, the effects of doubling both the elasticities of supply

and substitution can be seen by comparing the first and last columns in

Table 32. The effects on overall net employment are comparatively minor,

as are the effects on economic welfare using method 1. Doubling the elas-

ticities further increases the calculation of economic welfare based on

method 2, ostensibly because both the supply and demand schedules become

more elastic and the quantity changes larger.

It should be pointed out that the elasticities of supply and subs-

titution used in our model have been derived from empirical data. The

supply elasticities for each sector are based on the elasticity of substi-

tution between capital and labor, labor's share of value added from the

1967 U.S. input-output table, and value added as a fraction of total produc-

tion. The elasticities of substitution for each sector are based on import

shares of total consumption and elasticities of import demand. The elasti-

cities used in the model are thus reasonably firmly grounded on realistic

data, and our confidence in the model is enhanced by the comparative stabi-

lity of the overall employment effects even with sizable parameter changes.

By the same token, our welfare calculations have more of an ad hoc quality

to them since they are not derived in a rigorous theoretical manner from

the model itself. It is nevertheless noteworthy that the calculations based

on method 1, which assumes given a-aznd and supply functions and is most

appropriate for changes in tariffs and agricultural and other quotas, yields

fairly stable results. The same cannot be said, however, for the welfare

calculations based on method 2, which assumes an implicit shift in demand.
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We do not have as much confidence in this second calculation therefore

as in the first. This is aside from the fact that the second velfare

calculation is in any event an overestimate of the procurement-liberali-

zation effect because data on government imports were not available.



VT. Effects on the Rest of World

As mentioned above, the rest of world is included as an aggregate to close

the model. We do not attempt accordingly to treat any rest-of-world coun-

tries or regions explicitly. The rest of world is assumed to respond on the

supply side nevertheless as world prices change in particular sectors as a

result of reductions in tariffs and NTB's, and there will be further supply res-

ponses as exchange rates adjust in the model to restore the initial trade-

balance positions in each of the 18 industrialized countries.

In the current version of the model, the rest-of-world trade balance is

held constant under conditions of both fixed and flexible exchange rates. Under

fixed rates, it is assumed that rest-of-world imports are subject to rigid res-

triction in the form of import licenses, which are adjusted in proportion to

initial imports so as just to exhaust available foreign exchange. Under flex-

ible rates, we assumed a rest-of-world excess demand function for each tradable

industry, depending on the world price in that industry and a rest-of-world ex-

change rate. The latter was then assumed to adjust to hold the rest-of-world

trade balance constant.

The thrust of the foregoing assumptions is that the rest-of-world's net

contribution to ail world markets together is held constant and the influence

of the rest of world on the aggregate performance of the 18 industrialized

countries is of negligible importance. But at the level of an individual in-

dustry, the presence of the rest of world can be a significant factor for world

markets. Thus, the assumed constancy of the rest-of-world trade balance by

no means prevents rest-of-world exports, say, from expanding in one sector

while contracting in another.

(109)
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One of the major concerns in the Kennedy Round and earlier GATT negotia-

tions was that tariff reductions were concentrated primarily on industrial pro-

ducts of export interest to the major industrialized countries that were the

chief parties in the negotiations. This implies that the tariff rates in the

industrialized countries are lower on industrial products traded among them-

selves and higher on products of the rest-of-world. Also, it means that tar-

iffs have been changed differentially between the industrialized countries and

the rest of world. We shall investigate this matter with respect to the MTN

tariff reductions in what follows, and thereafter examine some of the effects

that the reductions in tariffs and NTB's may have on the rest of world.

Industrial-Country Tariffs on Rest-of-World Impdrts

To provide some indication of the tariff levels of the industrial coun-

tires vis-a-vis the rest of world, we weighted the post-Kennedy Round tariff

rates on industrial products, the MTN offer rates, and the percentage depth

of cuts for each of the 18 countries by total imports (excluding petroleum)

from the other industrialized countries and from the lest of world, respective-

ly. The results are given in Appendix Tables C.9 - C.14. A comparison of the

weighted average tariffs and depths of cut for the individual countries is

presented in Table 33. It is especially noteworthy that post-Kennedy Round

average tariffs on industrial products tended to be lower for the European

Community and Japan when weighted by own-country imports from rest-of-world than

by imports from other industrialized countries. The opposite was the case for

Canada and the U.S. Of course, these results reflect differences in rhe com-

positions of imports from the two types of supplying countries. But, in any

event, if does not bear out the contention that the rest-of-world faces overall

tariffs on industrial products that are higher than what industrial countries
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T1BLE 33

WEIGHTED AVERAGE TARIFFS 0D IDUSRIATB PRCCUCTS AND DEPTH OF CUT
BY THE iAJOR INDUSTRIALIZUD CODUI1IES 11 THE BTU

WEIGHTED BT TOTAL (EXCLUDING PBIRCLIUB) IRPORTS 1FlO
OTHER INDUSTRIALIZED COUNTRIES (OIC) AND RBST 01 WORLD (80W)

AVERAGE AVERAGE AVERliGB
POST-KEBEDY L 011OF1R PIRCllNT lG

lOUND TARIFF A1tE TABtIF DEPTH Of CUT
COUNTil OIC RO8 CXC RON OIC ROW

AUSTRALIA 15.9S 16.6% 15.5% 16.3S 2.7% 1.9%

AUSTRIA 15.9 10.6 12.4 9.0 22.1 14.9

CAiADA 6.8 12.3 4.7 10.1 30.9 18.5

EUROPEAN COIONUITY

BELGIUE-LUXEIBOURG 8.7 3.3 6.2 2.4 28.5 26.9

DENMARK 8.9 9.8 6.5 7.2 26.2 26.1

FRANCE 8.8 5.7 E.3 4.2 27.8 26.6

GE2O1ANY 9.0 7.4 6.4 5.5 28.2 26.4

IRBLAND' 9.5 7.6 1.0 5.5 26.3 28.3

ITiLY 8.0 14.5 1.8 3.2 26.7 28.8

NETHERLANDS 9.3 7.4 6.8 5.5 27.2 25.3

UNIrED KINGDOM 7.7 5.2 5.5 3.8 28.0 27.9

FINLAND 9.8 8.0 1.3 6.4 26.2 20.2

JAPAN ,.5 3.1 3.0 2.7 32.8 11.7

NEW ZEALAND 19.2 12.1 16.9 11.4 12.3 5. 1

NORWAY 6.9 6.5 5.1 5.6 25.5 14.3

SWEDEN 6.14 6.5 4.9 5.6 2411.4 12.8

SWITZBRLAND 3.9 Q4.0 3.1 3.1 21.2 23.8

UNITED STATES 5.4 8.4 3.4 5.8 37.2 31.2

ALL COUNTRIES 7.9 6.7 5.8 5.0 27.2 24.8
_______ - -__--

47.084 0 79 -9
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themselves face. The same holds true for the weighted-average MTN offer

rates indicated in the third and fourth columns.

It can be seen in the last two columns of Table 33 that the weighted

percentage depth of cut by the U.S. and the European Community was roughly

the same based upon imports from the other industrialized countries and rest

of world. This was not the case for Austria, Canada, Finland, Japan, New

Zealand, Norway, and Sweden, where the depth of cut was somewhat greater

when weighted by imports from the other industfrilizedcountries. The

evideaice is thus mixed on whether weighted-average tariffs on industrial pro-

ducts are being reduced systematically more for the industrialized countries

than the rest of world. There may of course be differences in rates by sec-

tor that are important. It also should be noted that there may be substan-

tial nontariff barriers on both industrial and primary products of interest

to the rest of world. The reader interested in such comparisons is referred

to Appendix Tables C.7 and C.9 - C.14.

Changes in Net Exports by Sector of Rest of World

We present in Table 34 the changes in net exports by sector for the rest

of world as a consequence of the reductions in tariffs in the MTN and the

combined effects of the reductions in tariffs, the agricultural concessions,

and the liberalization of government procurement. For the tariff reductions

only, there are declines in textiles, leather and leather products, foot-

wear, paper and paper products, products of petroleum and coal, nonferrous

metals, and nonelectrical machinery. Some of these sectors are of course sub-

ject to varying amounts of quantitative restrictions in the idustrialized
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Table 34

Changes in Net Exports of Rest of World in Response
to Reductions in Tariffs in the MTN and the Combined

Reductions in Tariffs and NTB's
(Millions of Dllars)

Tariff Combined
Reductions Reductions in

ISIC Industry Only Tariffs and NTB's

Agriculture, forestry, & fishing

Food, beverages, and tobacco

Textiles

Wearing apparel

Leather and leather products

Footwear

Wood and wood products

Furniture

Paper and paper products

Printing and publishing

Chemicals

Products of Petroleum and coal

Rubber products

Nonmetallic mineral products

Glass and glass products

Iron and steel

Nonferrous metals

Metal products

Nonelectrical machinery

Electrical machinery

Transport equipment

Miscellaneous manufactures

$ 76.6

23.7

-77.3

15.1

-20.7

-51.5

16.9

14.0

-4.4

2.4

43.1

-176.1

31.5

21.4

3.6

-0.5

-33.1

25.9

-4.2

52.0

8.6

123_0

$ 44.1

-29.0

-67.8

15.8

0.6

-55.3

25.2

16.7

-3.9

4.4

55.7

-81.9

43.8

28.0

3.2

3.5

-31.1

29.3

7.6

90.8

21.8

184.9

1

310

321

322

323

324

331

332

341

342

35A

35B

355

36A

362

371

372

381

382

4* 383

384

38A
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countries. Thus, even though tariffs may be reduced in tnese industries,

trade will not respond to the extent that the quantitative restrictions are

binding.

The single largest increase in net exports of the rest of world is in

miscellaneous manufactures. There are also positive effects on rest-of-world

net exports in agriculture and food products, wearing apparel, wood products

and furniture, chemicals, rubber products, nonmetallic mineral products, metal

products, electrical machinery, and transport equipment.

The combined reductions in tariffs and NTB's in the second column of

Table 34 produce similar effects on rest-of-world net exports as tariff re-

ductions alone. The main difference is that net exports of food, beverages,

and tobacco become negative and net exports of leather and leather products,

iron and steel, and nonelectrical machinery become positive. There are subs-

tantial increases in the net exports of wood products and furniture, chemicals,

rubber products, nonmetallic mineral products, electrical machinery, trans-

port equipment, and miscellaneous manufactures.

The effects on individual countries and regions in the rest of world

will thus depend on which of their tradable industries are most affected by the

reductions in tariffs and NTB's in the major industrialized countries. If in-

formation were readily available, it might also be possible to determine how

rest-of-world countries and regions would respond on the demand side as their-

exports and foreign-exchange earnings changed. Vinally, if we had information

on domestic production and employment, including input-output relationships,
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and on tariffs and NTB's, we could determine how employment and prices would

change in individual countries just as we have done for the industrialized

countries. Unfortunately, our model is not capable in its present form of

providing this type of detail for the effects on the rest of world. The best

we can do is to identify which sectors will be affected positively or negati-

vely for the rest of world in the aggregate, as in Table 34.

a



VII. Summary

The Tokyo Round of Multilateral Trade Negotiations (V1N) has resulted

in agreements to reduce tariffs significantly, to eliminate or reduce the

scope of a number of nontariff barriers, and to alter or formalize certain

codes of international economic behavior in ways that should help to liberal-

ize trade even further in the future. Our study has attempted, as far as pos-

sible, to quantify all but the last of these aspects of the negotiations. In

particular, we have estimated the effects on employment, prices, exchange rates,

and welfare both of the negotiated tariff reductions and of those changes

in nontariff barriers that we were able to quantify. The results, by and large,

agree with earlier studies which have found the effects of trade liberaliza-

tion to be beneficial but rather small. In particular, it is unlikely that im-

plementation of the negotiated changes will cause significant dislocation in

labor markets, especially in the U.S.

Part of our study has sought merely to describe the barriers to trade

and the changes in them that have been negotiated in the MTN. But our primary

purpose has been to obtain quantitative estimates of the effects of these

changes, especially as they pertain to levels of employment within the various

industries and countries that will be affected by the negotiations. To this

end we have updated and then applied a large computational model of world prod-

uction and trade that we have developed and used for other purposes in re-

cent years at the University of Michigan. The model includes explicit

markets for 22 tradable and 7 nontradable industries, which together provide

exhaustive coverage of world production. These markets are cleared both na-

tionally, for each of the 18 major industrialized countries, and internation-

ally, to capture trade among these countries and between them and the rest of

( 1i;)
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the world. Exchange rates are also included in the model and may be either

held fixed or allowed to vary to clear markets for foreign exchange. Once a

given set of changes in, say, tariffs or nontariff barriers is plugged into

the model, it can be solved for the resulting changes in output, prices, trade

and employment for each of the 29 industries and 18 countries. Exchange-rate

changes for each country are also calculated, as is a rather ad hoc measure of

economic welfare.

We applied the model first to the tariff changes that have been negoti-

ated in the MTN. These changes, which were made available to us by the Office

of the U.S. Special Trade Representative, show an average depth of cut on

industrial products of about 26 per cent. Host of the countries participating

in the MTN agreed to use somc variant of the Swiss formula as the starting

point for negotiating. In the end, the tariff cuts offered by the United States

show a -epth of cut that is fairly close to what would have been obtained under

the Swiss formula. All other countries, however, offered noticeably smaller

average cuts than they would have using the formula. As a result, the negoti-

ated tariff cuts are somewhat larger for the U.S. than for such important

trading entities as the European Community and Japan.

Given these differences in the negotiated tariff cuts, our model suggests,

under fixed exchange rates, a deterioration in the U.S. balance of trade and a

small absolute decline in employment as a result of the tariff cuts. However,

this decline in employment amounts to only .05 per ceut of the U.S. labor

force, and indeed the decline becomes an increase when we allow the exchange

rate to adjust. Under flexible exchange rates, then, the results

of our model suggest that the negotiated tariff cuts will cause:

(1) employment to rise in all countries except Switzerlaud; (2) a
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very small depreciation of the dollar; (3) import and therefore consumer

prices to fall in all countries; and (4) welfare to improve in all countries

except Germany and Switzerland. In most cases, however, these changes are

sufficiently small so that they would probably not be roticed when accompanied

by all of the other changes that constantly occur in a dynamic economy.

Nontariff barriers are in general much more difficult to quantify than are

tariffs. Based on complaints filed with STR, we constructed an inventory of such

barriers as faced by American exporters, but this inventory could not be used to

make numerical estimates of their sizes or effects. Therefore, in our esti-

mates, we have focused on two specific NTB's for which numerical information was

available. The first pertains to trade in agricultural commodities, for which the

U.S. has obtained concessions from most of its trading partners in the form of

increased import quotas. In return, the U.S. has agreed to permit more

imports of cheese under quota. The second NTB for which quantitative information

was available pertained to government-procurement regulations. Here we were given

estimates of the total amount of government expenditure in each country that

was subject to such regulation and would be liberalized as a result of the nego-

tiations.

We used our model, then, to analyze the effects of both the agricultural

concessions and the procurement liberalization. The results were mostly similar

to those of the tariff changes discussed above, though even smaller in magnitude.

And the U.S. fared even better under the changes in NTB's than under the tariff

changes, gaining employment even under fixed exchange rates.

The combined effects of both tariffs and NTB's were also estimated. The

results were so similar to those for tariff changes alone that they need not be

discussed further here. Our general conclusion, then, is as follows. Those
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aspects of the MTN which we have been able to quantify - including both tariff

changes and liberalization of certain STB's -- appear to be beneficial for al-

most all of the countries involved, including the U.S. Adjuctment problems in

labor Markets appear to be either nonexistent or negligible at the country

level. And even at the more disaggregated industry level, where employment

changes occasionally mount to several-per eent of an industry's labor force

in some of the smaller countries, these adjustment problems should be slight

given that the changes are to be phased in over a period of up to a decade.

4



APPENDIX A

The Model

The model that we have developed is a multi-sector modal of the world

economy. It was designed originally to study the effects of multilateral tariff

reductions on disaggregated levels of output and employment. 1 In a subsequent

version of the model, we included exchange rates and other exogenous variables

besides tariffs. The effects of exchange-rate changes are presented in Dear-

dorff at al. (1977b), and it is the version of the model used in that paper

that will be presented below. We have since modified the model to take various

nontariff barriers into account. These modifications have been discussed above

in Section II, but they are not represented in our formal presentation that follows.

The modael includes supply and demand functions and market-clearing condi-

tions for 22 tradable industries in world markets, plus markets for these and

another 7 nontradable industries within each of 18 countries. The size of the

model precludes our obtaining a meaningful and general analytical solution.

Therefore, we have restricted the functional forms to ones whose parameters are

either readily observable from available data or which have been estimated by

others using econometric techniques. Within these constraints, however, we have

tried to select functional forms which permit a rich variety of behaviour and

which experience suggests provide a reasonable description of economic reality.

Equations of the Model

Thn complete model, though without the functional forms, is presented as

equations (1) through (12) in Table A.l. The construction of the functional

forms in equations (1-4) and (12) will be explained below.

The model includes m countries, i l,...,m, producing and trading n

goods, j - l,...,n, and producing an additional (n' - n) nontradable

t120)
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goods, j - n + l,...,n'. A distinguishing characteristic of our model, how-

ever, is that both producers and consumers distinguish, within tradable

industries, between goods which are produced and used in the same country,

which we will call home goods, and those which are either exported or imported.

Thus, within each country and tradable industry, producers are separated

into two sectors: a home sector which sells only to domestic users, and an

export sector which sells only to users in other countries. Each sector has

its own supply function, reflecting an assumption that there exist fixed fac-

tors of production which cannot be transferred between the two sectors in the

relevant short run. This nontransferability may be the result of locational

requirements or of the need for special product characteristics in the

various national markets, though neither of these features is explicit in

our model.

Demanders, too, differentiate between home-produced and imported pro-

ducts of a given tradable industry. In principle, we would like this dif-

ferentiation to apply among imports from different countries as well as

between hume-produced and imported goods generally. However, data limitations

and the difficulty of solving a more general model have led us to permit only

the latter kind of differentiation. Thus, consumers, as well as producers

in their role as demanders of intermediate inputs, are assumed to regard

home-produced and imported goods as imperfect substitutes, but imports from -

various foreign countries as perfect substitutes. Finally, we assume that

demanders are never willing to use the products of their domestic export sectors.

With these assumptions, three separate prices will obtain within each

country, i, for each tradable industry, j - l,...,n. First, a home price,

Pij' is both paid by users and received by producers in the home sector. It
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Table A.1

Equations of the Model

Supply functions of products for export

(1) S X H H M H X)
~(1) Sij Sjij ( Pil' ... Pin ,Pil, ... ,Pin , Wi , KX

Supply functions of products for home use

(2) S .sH (H H H M H
Sij 'Sij(Pij P ,p, Pil''. Pi'in' i,

i- 1,...,m; j - 1,...,n'

Demand functions for imported goods

M M M H H H SX X
(3) Di: X DiJ(Pit Pi' Ei' SH19---ts " it in

i f h,..., m; - o1S,...,n

Demand functions for home-produced goods

Tradables:

(4a) Da -DHi (Pj p Ei, SH * Snxi.... S
(4a) ij ii Pij Ei' S l' 'Sin Sl'''S

i " l,...,.; j - 1,...,n

Nontradables:

H H H H R X X
(4b) Dij Di(Pij, Ei, Sl,. ia, , Sil, ... in)

i 1,...,m; j n + 1,...,n'
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Equations of the Model (Cont.)

Export prices

(5) RPij RiP i - 1,...,; j- 1,

Import prices

(6) Pij tijRP i - 1,...,m; J- ,... -

Consumer expenditure and tariff revenue

(7) Ei = F + j 1 j - )R,p Di.,

Market equilibrium for home goods

(8) Si:s - Di i - l,...,m; j - ,...,n

Market equilibrium for traded goods

m X m

(9)i Sij il Dij j ' 1,...,n

Trade balance

T WX M
(10) Bi iE1 p(Sij - Dij) i - 1,...,m

Exchange rates

(lla) Ri 0 Ri (Fixed Rates) i -l,...,m

T + KO R 0
(llb) i +i 0, Rm RO (Flexible Rates) i - l,...,m - 1

Demand functions for labor

Tradables:

X i it' (wi, H Hi
(12a) L -Lj (wi, SX, jX) + L (w, Sj, K .... .



124

Equations of the Model (Cont.)

Nontradables:

(l~2b) Li '- LH(, sH, Kd) i - 1,...,m; j - n + l,...,n'
(12b) Lij Lij(wi S Ki

Notation:

Endogenous Variables:

Sx S Supply of good j by country i, export and home sectors,
respectively

M H
Dij, D - Demand for good j in country i, imported and home-produced,

respectively

X M
Pij' Pij - Domestic price of good j in country i, exported and imported,

respectively

Pi;j Home-sector price of good j in country i

W
p World price of good j

Ei Consumer expenditure in country i

T
B Balance of trade of country ii

Ri - Exchange rate of country i (domestic currency per unit
of world currency)

Lij - Demand for labour by industry j in country i

Exogenous Variables:

KX KH - Capital stock of industry j in country i, export and home
sectors, respectively

wi a Money wage in country i

tij - 1 plus the ad valorem tariff on imports of good j into
country i

E - Exogenous component of expenditure in country i
i

0
Ri - Exogenous exchange rate

KO
B .Exoge.nous capital inflow in country i
i
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is determined by a purely domestic market which equates home-sector supply,

Sij, with home demand, Dij.

The second and third prices are those of exports and imports. The export

price, pXj, is received by producers in the export sector and the import

price, plj, is paid by users of imports. These prices are determined simul-

taneously in a single world market in which the sun of all countries' export

supplies, SX, is equated to the sum of all countries' import demands, Di.

Since demanders regard imports (of industry j) from all countries but their

own as perfect substitutes, all countries' exort prices mist be identical

when expressed in a common numeraire (we tc, i "aw for export subsidies).

Import prices ari then equal to the correspcvDc;n export prices augmented by

ad valorem tariffs. With these relationships onui a single world price for

W
each tradable Industry, pj, expressed in units of a numeraire currency, needs

to be determined by the world market. Corresponding export and import prices

for each country, i, then follow by multiplying pj by exchange :ates, Ri

(expressed in units of domestic currency per unit of the .umeraire), and, for

import prices, by one plus the corresponding ad valorem tariff, tij.

The model is completed by specifying markets for foreign exchange with

either fixed or flexible exchange rates (as separate cases) and by specifying

the determinants of supply and demand. The latter include exogenous nominal

wages, wi , and capital stocks, Kij, as well as appropriate prices and will be

explained more fully below. In addition, demands depend also on endogenous

levels of consumer expenditure, Ei, which incorporate an assumption that all

tariff revenue is redistributed and spent bv consumers.

Exchange tarkets either endogenously determine trade balances, BT

(measured in units of the numeraire currency), or, under flexible exchange
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rates, adjust via the exchange rate to maintain these trade balances at

KO KO
constant levels, -B In the latter case, Bi represents an exogenously

given inflow of capital into country i, which must, for consistency, have

the property that the sum for all countries equals zero.

With these remarks, the reasons for most of the equations in Table A.1

should be clear. Equations (1) and (2) are the supply functions for the

export and home sectors, respectively. Both depend on prices of all home and

imported goods, reflecting their use as intermediate inputs in production.

Equations (3) and (4) are the demand functions for imports and for home goods,

respectively. The inclusion of home and export supplies in these functions

again reflects the demand for intermediate inputs.

Equations (5) and (6) determine the domestic prices of exports and im-

ports in terms of corresponding world prices, exchange rates, and tariffs.

0
Equation (7) defines expenditure as the sum of an exogenous component, Ei,

and of the tariff revenue.

Equations (1-7) each determine the variable that appears on the left-

hand side. The prices of home goods, on the other hand, are determined

implicitly by the market-equilibrium condition in equation (8). Likewise,

world prices are determined by the market-equilibrium condition in equation

(9), which adds up and equates the supplies of exports and the demands for

imports from all countries.

Trade balances are defined in equation (10) by adding up net exports for

all of a country's tradable industries, valued at world prices. The exchange

regime is represented by either equation (lla) for fixed exchange rates or

equation (l1b) for flexible exchange rates. In the fixed case, each country's

0exchange rate, Ri. t.s set exogenously equal to its pegged value, Ri. In the
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flexible case, on the other hand, we form exchange-market equilibrium condi-

tions for all but one of the countries by setting the sum of their trade

balances and their exogenous capital inflows equal to zero. Only m - 1 of

the markets need to be cleared explicitly, since the homogeneity of the

system assures that if these are cleared, the omitted market will be cleared

as well. However, to remove the indeterminacy of prices and exchange rates

that would otherwise arise, we must then specify a numeraire. This is done

in the last of equations (Llb), where we fix the exchange rate of country m.

The selection of the numeraire is not trivial in this model, since

exogenous capital flows are specified in units of the numeraire. As exchange

rates change, the values of these flows in local currency change, unless it

is the numeraire, and this affects the equilibrium that is ultimately reached.

In our applications of the model in this paper, we have chosen the United

States dollar as the numeraire.

Equations (1) through (11) are together sufficient to determine all of

the endogenous variables that they contain. Equation (12) then determines

employment in each industry and country as a function of these variables.

Employment in this version of the model is entirely demand determined, the

assumption being that labour markets do not clear in the relevant short run

and that there is sufficient available unemployed labour to satisfy whatever

increases in demand occur. Nominal wages, accordingly, are taken as exogenous,

and the employment changes that are implied by the model indicate changes in

labour-market disequilibrium.

Derivation of Functional Forms

Explicit supply and demand functions for use in the model were derived

from utility and profit-maximization behaviour on the part of consumers and

47.084 O- 719 10
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firms, assumit.g explicit utility and production functions. Details of these

derivations are contained in a working paper, which can be consulted for

further information. Here we will merely report the assumptions that were

made and the results.

Since both producers and consumers in our model are demanders of goods,

and since each tradable industry has both imported and home-produced goods

available to demanders, it was necessary first to characterize the choice

between these two sources of goods. This was accomplished by assuming the

existence of functions for each industry that aggregate the services of home

and imported goods, and which then enter as arguments for the utility and

production functions. To assure some flexibility in selecting the degree of

substitution between home and imported goods, these aggregation functions were

specified as Constant Elasticity of Substitution (CES) functions. The elas-

ticity parameters of these functions for each industry were then inferred

from published econometric estimates of import demand elasticities. 4

To obtain demand functions for consumers, we then specified a Cobb-

Douglas utility function. Its arguments were these aggregates of consumption

of home and imported tradable goods plus the consumption levels themselves

of nontradables. By maximizing this utility function subject to the con-

straint of a given level of expenditure, we obtained the consumers' demand

functions for each industry. The differentiated forms of these demand

functions appear below as equations (13) for imported goods and (14) for

home goods.5

(13) eCMj - eEi + 3iH (ai - l)ep - (iM + ijij)ePi

i a l,...,m; j - 1,...,n
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H H M H _ M
(14a) eC H eE ( + ea)ep ij+ i(oi - l)epMii £e~i ij jij ij i j ij ij

i - l,...,m; j - 1,...,n (tradables)

(14b) eC - eE - ep i i l,...,m; j - n + 1,...,n' (nontradables)
(i i ii

where
w hre, Ci - Consumer demand in country i for imported and home-produced

1j, ij products of industry J,

M H* 8 8i,' n Initial shares of demand in country i for imported and
iji 0 -j Inhome-produced products of industry J, and

ai- Elasticity of substitution in country i between imported
and home produced products of industry j.

Notice that these demands depend orly on expenditure and on the home and import

prices of the own industry. Prices of other goods do not appear, since the

assumption of a Cobb-Douglas utility function forces all cross elasticities

of demand to be zero.

To derive the behaviour of firms, we assumed in this version of the model

that production functions were characterized by fixed coefficients among the

home-import aggregates for each industry and between these and an aggregate

of primary factors as well. The aggregate function for primary factors

(labour and capital) was also specified as CES.7 For each industry, production

functions were assumed to be identical across countries. While the model

could easily accommodate different input-output data for each country, we

lacked the time and resources to gather and process the requisite data.

By solving the profit-maximization problem for the firm, subject to the

constraints of its production technology and its given capital stock, we

obtained the following supply functions for the export and home sectors:
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x x - H H M
eSij cePij kl bkj [ikepik + ik e ik]

-e l i bje0 + e K i - 1,...,m; j - 1,...,n-Cj k-n+l bkjePik - be i ev

H nH H H -It M H
eS ij jepij - ; k1 bkj eikePik aikePik]

nl
H 0 eI -

j -+1 k-n U k k ij

- Supply elasticity of industry j,

- Input-output coefficients for use of good k as input in
industry J, and

- Value-added share of industry j.

cJ

bkj

b0
J

The same problem also yields the following demand functions for imported and

home-produced intermediate inputs:

eZ;

ezH
eZj

H M H
= eQi - 8a [ePij - epij

- eQi + 8ijiM [epij - ePij]

eZij eQi

i - 1,...,m; j - 1,...,n

(tradable)

i - 1,...,m; j - n + 1,...,n'

(nontiadable)

where

M H.
Zij, Zij Demand for imported and home-produced inputs of good j

by an arbitrary sector of country i, and

Qi - Supply of the demanding sector (Qi Sik k - 1,...,n

and SH k 1, ... n')

Unlike the consumers' demand functions, the firms' supply functions do

depend on prices in all industries, since all potentially provide intermediate

(15)

(16)

where

(17)

(18a)

(18b)

J = 1,...,n
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inputs. Also, while the firms' demand functions do not directly involve

cross-price effects, they do have such effects indirectly, since they depend

on supplies, which in turn depend on all prices. Thus, the markets in our

model turn out to be very interconnected.

Finally, the firms' demands for labour were also derived from the maxi-

mization problem as follows:

0K K

, (19a) eLi ' i[ - eS + -L eK X + (1 - y es + !] eKi
1aeij '¥ij[ L ij L i j L L eL ij

ii ij ij ij

i - 1,...,m; j - 1,...,n (tradable)

(19b) eLij '- eSH ij + eK i - 1, .,m; n + ...,n

iJ ij (nontradable)

where

Yi- ' Share of ex.orts in total production of industry j,
country i, and

L K
8i i ' Labour and capital shares of valued-added in industry J,

country i.

Note that these labour demand functions, like the supply functions on which

they are based, do depend indirectly on wages, both nominal and real. The

index of real wages in each industry is different, however, based upon the

coefficients of the various price terms that enter the supply functions.

All of these supply and demand functions were derived at the level of

the individual firm and consumer, and had to be aggregated to obtain the

corresponding functions for the economy as a whole. Aggregation of supplies

was trivial, given our assumption of linearly homogenous technologies. Ag-

gregation of demand, however, was more difficult, since demanders of a given
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good include all other industries as well as consumers, each with a different

demand function. Adding these up and differentiating, we obtained the

following demand functions for the country as a whole:

_ H i H H
(20) eD + (a + v

e(i0)' -[Vij 0 +( ij(ij vijO) ]ePij + i(6 j - Vijo)Pij

iJ0 Ei + kl Vijk[YikeSik + (1 - yA)eSik]

n' w

k-U+1 ijk ik

(21a) eDij -[V ij- H +a I H v(a )epM
ii iJo +ij ij ijo ii ii ii ijopij

+ oeEi + kl vijklikesik + (1 - ik)eS ik]

n'
+ k v k ik i - i,...,m; j - 1,...,n (tradable)

(21b) eDH - -+v eE + Vik e + (1- ik ik
ii ijOepij iJ k-i kiki ki i

H

+ v keSk i - 1,...,m; j - n + 1,...,n'
k-n+ i( jk ik

(nontradable)

where

v ij- Share of consumer demand in total demand for good j in
country i and

Viik S Demand by industry k for good j as a share of total demand
Vijk for good j in country i.
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Once the unspecified functions in equations (1-4) and (12-13) are re-

placed with appropriately indexed versions of equations (15), (16), (20),

(21), and (19), the model is complete. In addition to the elasticity

parameters and input-output coefficients already discussed, its solution

requires information on exports, imports, total production, and tariffs for

ach country and industry to be included. We turn now to a description of

the selection of countries and industries used for the current application

of the model.

Application of the Model

The model we have just described is designed to take into account as many

as possible of the interconnections among industries and countries at the

microeconomic level. The benefit of this is that it enables us

eo examine a variety of economic issues that other models cannot

address, either lecause they are too highly aggregated, or because they are

specified only in partial equilibrium terms. The cost, on the other hand,

is that our model is far too large to be able to say anything concrete with-

out further specification of its parameters. Thus, to use the model, we

must apply it to a realistic selection of countries and industries using, as

far as possible, actual data to general the parameters.

We therefore selected the world's 18 major industrialized countries as --

our focus for analysis, and treated the rest of the world as a residual in

order to close the system. The reason for this choice was the compilation

of detailed information on ad valorem tariffs at the line-item level for

these countries on a 1976 basis in machine-readable form by the General Agree-

ment on Tariffs and Trade (GATT). 8 Import and export data for 1976 were
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obtained from United Nations trade tapes provided by STR. The 18 countries

covered were as follows:

Australia

Austria

Belgium-Luxembourg

Canada

Denmark

Finland

France

West Germany

Ireland

Italy

Japan

Netherlands

New Zealand

Norway

Sweden

Switzerland

United Kingdom

United States

Information on output and employment was obtained directly or otherwise

estimated from the United Nations, Yearbook of Industrial Statistics, and from

the OECD publications on national accounts and labour statistics. We used

a classification of industries based upon the International Standard In-

dustrial Classification (ISIC), broken down into tradables and nontradables.

For manufacturing industries we used the three-digit ISIC data, while for

the remaining industries, mostly nontradable, we remained at the more aggre-

gated one-digit level. The 29 industries were as follows:
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Tradables

ISIC Group Description

1 Agriculture, hunting, forestry, & fishing
310 Food, beverages, and tobacco
321 Textiles
322 Wearing apparel, exc. footwear
323 Leather & leather & fur products
324 Footwear
331 Wood products, exc. furniture
332 Furniture & fixtures, exc. metal
341 Paper & paper products
342 Printing, publishing
35A Industrial chemicals (351); Other chemical

products (352)
35B Petroleum refineries (353); Misc. prod. of

petroleum & coal (354)
355 Rubber products
36A Pottery, china & earthenware (361); Other

nonmetallic min. prod. (369)
362 Glass & glss products
371 Iron & steel basic industries
372 Non-ferrous metal basic ind.
381 Metal products, exc. machinery, etc.
382 Machinery, exc. electrical
383 Electrical machinery, apparatus, etc.
384 Transport equipment
34A Plastic products, n.e.c. (356); Professional

photogr. goods, etc. (385); Other manuf.
industries (390)

Nontradables

ISIC Group Description

2 Mining and quarrying
4 Electricity, gas, and water
5 Construction
6 Wholesale & retail trade, restaurants & hotels
7 Transport, storage, & communication
8 Finance, insurance, real estate, etc.
9 Community, social & personal services
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Given appropriate data for the above countries and industries, solution

of the model should, in principle, be straightforward. By differentiating

all of the equations of the model, we obtained a system of linear equations

relating changes in all of the variables of the system. The coefficients in

each of these linear equations were evaluated using the data and elasticity

information we had collected. All that remained was to solve the system.

Since the system was linear, it could in principle be solved by any of a

variety of means.

In fact, however, the size of the model made this difficult. With 18

countries and 29 countries, what we have represented here as single equations

each become a large number of separate equations to be solved. Depending on

how many cf these equations were first eliminated by substitution, the number

of equations in the model could be as large as 6,000. Such a large system

strains the capacity of even high-speed computers. And while the number of

equations can be reduced substantially by prior substitutions, the substitu-

tions themselves involve a tremendous amount of computation. It was to avoid

these difficulties that, in earlier applications of the model, we introduced

a number of approximations to reduce the amount of simultaneity in the system.9

We have since been able to obtain exact solutions. To do so, we first

devised several Fortran subroutines that process large partitioned matrices

in which many of the partitioned blocks contain oaly zeros, and which avoids --

costly but meaningless computations involving these zeros. Second, we used

a Fortran programming technique known as dynamic dimensioning to avoid wasting

computer memory space on these empty blocks, even as the contents of all blocks

change during the course of the solution. And finally, we applied these tech-

niques first to each of the 18 countries separately, using only equations (1)
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through (8) and (10) to solve for their supplies and demands of traded goods

in terms of wrrld prices, exchange rates, and exogenous variables, and then

tused equations (9) and (11) to complete the solution. The resulting computer

program is costly, but within reason.
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Footnotes

See Deardorff et al. (1977a), where an approximate solution of

the current model was used for this purpose.

2
Because we have succeeded in computing the exact solution of the

current model, the approximations used in our earlier paper are no longer

necessary.

See Deardorff et al. (1976).

These elasticities are surveyed in Stern et al. (1976). To infer

elasticities of substitution from these estimates, we first used our model

to derive import-demand elasticities in terms of substitution elasticities

and measurable parameters such as import shares. The result was then solved

for the substitution elasticities. Details are contained in Deardorff et

al. (1976).

5
In these and subsequent equations, we use the proportional form of

the to-al differential. For any variable, X, the notation eX represents

dX/X, and stands for the (Infinitesimal) proportional change in the variable.

6We have developed a version of the model usins a Cobb-Doug$as pro-

durtion function instead, but have not yet adapted our solution rrogramne

to use it for calculations.

! I I
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The elasticities of substitution between capital and labour were

obtained directly from published estimates in Zarembka and Chernicoff

J1971). The fired coefficients. between value added and intermediate

inputs were obtained from the input-output table of the UnitEd States as

published by the Bureau of Economic Analysis (1974).

8 Basic Documentation for the Tariff Study (Geneva: GATT, 1974) and

subsequent updating to 1976.

These approximations consisted primarily of using exogenous tariff

changes to approximate the change in both expenditure and the prices of

intermediate goods, aad of ignoring demands for intermediate goods in

the demand functions, at certain stages of the solution.
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APPENDIX B

Welfare Effects

Our model was not originally intended to estimate effects on econo-

mic welfare, but rather to deal exclusively with more observable variables

such as employment and exchange rates. However, for the purpose of this

report, we felt it to be desirable to include at least some crude esti-

mates of the welfare effects of trade liberalization. Therefore, we

have added a facility to compute the change in national welfare, based in

a rather ad hoc manner on the partial-equilibrium theory of welfare eco-

nomics combined with the quantitative estimates generated by our model.

Theoretical problems of Uealing with both tariffs and nontariff

barriers have led us to construct two different welfare measures. The

first measure, to be described below, is valid if tariff changes are the

only cause of changes in trade, and makes use of both the price and

quantity estimates generated by our model. The second measure is valid

in principle for bith tariffs and NTB's, but its implementation relies on

crude estimates of certain unobservable price changes, based on supply and

demand elasticities and changes in trade, and may be unreliable in the

context of a multi-sector, general equilibrium model such as ours. Ac-

cordingly, in the report, we have used one or the other or both when -

appropriate.

The effects of a tariff change in a partial equilibrium model of

supply and demand may be seen in Figure 9.1. Here the supply of exports,

SX' and the demand for imports, DM , are graphed as functions of their

prices. Two equilibria are shown, with quantities traded QO in the first

1141)
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and Q1 in the second after a tariff reduction. Corresponding export

and import p'-ces, which differ to the extent of the tariff, are shown

on the vertical axis.

The increase in welfare for the exporting country is given by the

change in producer's surplus, area e + f in Figure B.1. This can be

calculated from our model by multiplying, for each sector, the change

in the export price times thi initial quantity of exports (to get area

e) plus one half of the change in exports (to get area f).

For the importing country, the change in welfare has two parts.

First is the increase in consumer's surplus, given by area a + b. This

can be similarly calculated as minus the change in import price times

initial imports plus onc half the change in imports. Second is the

change in tariff revenue, given by area d - a - e. This is already cal-

culated in our model as the change in final expenditure.

Thus, for our first measure of the change in welfare, we calculate

and add these three components for all 22 tradable industries. The re-

sult is equivalent geometrically to are-- b + d + f in Figure B.1 and

gives us a dollar value for the benefits due to trade liberalization. We

also calculate this figure as a fraction of gross domestic product to

give an idea of the relative importance of the effect for each country.

This measure is theoretically invalid if trade liberalization

entails a shift of either the supply or the demand functions rather than

only a movement along them in response to tariff changes. Liberalization

of government procurement regulations, for example, may be

thought of as an outward shift of the demand function for imports
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as shown in Figure B.2. In this case, the price and quantity of imports

both rise, and our first calculation would show a loss to consumers

(though still a gain to producers). Yet the fact that imports were

previously constrained by the regulation and now increase voluntarily

suggests :hat demanders are in fact better off than before. In a sense,

the true demand curve has always been D1, and prior to deregulation the 8

demanders responded to an artificially high but unobservable price, *,

in demanding the quantity, Q . Thus their gain in welfare is the impli-

cit change in consumer surplus, area a + b + c in Figure B.2.

This area cannot be measured directly, since p* - the price at

which QO would be. demanded in the absence of regulation - cannot be

observed. However, we can infer the price change, p* to pl, from the

elasticity of demand and the change in quantity. This is the approach

taken in our second measure of welfare. Basically the second measure

duplicates the first, except that the changes in export and import prices

are replaced by corresponding changes in quantities, divided by corres-

ponding elasticities of supply and demand. Since the latter are valid

only in a partial equilibrium context, the second measure must be re- V

garded as inferior to the first whenever shifts of supply or demand

functions are absent.

I I



APPENDIX C

Data

The tables in this appendix contain the complete data for 1976, by

ISIC industry and country, that were used in the study.

Table C.1 shows the value of gross domestic production in each ISIC

* industry category together with the row and column sums. Figures are in

millions of U.S. dollars and were derived from the United Nations, Yearbook

of Industrial Statistics, and from OECD publications on national accounts.

Tables C.2 and C.3 present exports and imports for each industry-

country cell. Figures are in millions of dollars and were computed from

United Nat;ons trade tapes provided by STR via the U.S. Department of State.

Table C.4 gives employment statistics for each industry-country cell.

Figures are in thousands of man-years and were compiled from: United Nations,

Yearbook of Industrial Statistics; OECD, Labour Force Statistics; and ILO,

Annual Yearbook of Labour Statistics.

Tables C.5 and C.6 present post-Kennedy Round base rate tariffs and

MTN offer rate tariffs on industrial products (excluding ISIC 1, 310, and 35B).

These are nominal tariff rates expressed in ad valorem form. The Underlying-

data were provided by STR. Own-country total (dutiable + nondutiable) im-

ports were used at the BTN line-item level in the aggregation process.

Table C.7 presents indexes of the degree to which imports were subject

to nontariff restrictions (e.g., quotas; health regulations, etc.). A value

of unity indicates 100 per cent restriction; zero denotes no restriction.

(145)
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The calculations were based on the detailed data underlying Table 1 in

Murray and Walter (1978). The procedure was to record the value of 1973

imports for a given country and commodity category that was subject to

some type of NTB, as identified in underiyirl documents prepared by the

U.S. Department of State and UNCTAD. The results were aggregated and con-

corded with our ISIC classification. The indexes were updated to take into a

account more recent restrictions on such products as footwear, iron and

steel, and television receivers. The indexes for textiles (ISIC 321) and

wearing apparel (ISIC 322) were based upon the proportion of each country's

1976 imports in these sectors from the rest of world.

Tables C.8 - C.14 are based on the tariff and trade data in the rele-

vant tables noted above.

Readers interested in additional information concerning these data can

contact the authors. The data can be made available in machine-readable

form at cost.

a
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APPENDIX D

Fixed Exchange-Rate Rasultc

The results reported .n these tables refer to different runs of the

model as noted, under conditions of fixed exchange rates.

The trade data in Tables D.1, D.2, 1.7, and D.8 are in millions of

dollars. The employuent results are in thousands of man-years in Tables D.3,

D.5, D.6, and D.9 and in percentage changes in Tables D.4 and D.10.
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APPENDIX 3

Flexible Exchange-Rate Results

The results reported in these tables refer to different runs of the

model as noted, under conditions of flexible exchange rates.

The results in Tables E.1 - E.4 and E.9 - E.12 are in terms of percen-

tage changes. The trade results in Tables E.5, E.6, E.13, and E.14 are in

millions of dollars. The employment results in Tables E.7 and E.8 in thou-

sands of man-years.

(18i)
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