ECONOMY-WIDE MODELING

OF THE ECONOMIC IMPLICA-
TIONS OF A FTA WITH MEXICO
AND A NAFTA WITH CANADA
AND MEXICO

Addendum to the Report on
Investigation No. 332-317
Under Section 332 of the

Tariff Act of 1930

USITC PUBLICATION 2508
MAY 1992

United States International Trade Commission
Washington, DC 20436



UNITED STATES INTERNATIONAL TRADE COMMISSION
COMMISSIONERS

Don E. Newquist, Chairman
Anne E. Brunsdale, Vice Chairman
David B. Rohr
Carol T. Crawford
Janet A. Nuzum
Peter S. Watson

Office of Operations
Charles W. Ervin, Director

Office of Economics
John Suomela, Director

This report was prepared principally by:
Joseph F. Francois and Clinton R. Shiells, Project Leaders
and
Hugh M. Arce, Kyle Johnson, Kenneth A. Reinert, Stephen P. Tokarick

Office of Economics

Address all communications to:

Kenneth R. Mason, Secretary to the Commission
United States International Trade Commission
Washington, DC 20436



Paper 1:

Paper 2:

Paper 3:

Paper 4:

Paper 5:

Paper 6:

Paper 7:

Paper 8:

Paper 9:

CONTENTS

Page
Symposium Papers
“A Summary of, ‘Industrial Effects of a Free Trade
Agreement Between Mexico and the U.S.A.,’ by the
Interindustry Economic Research Fund, Inc.,”
by Clinton R. Shiells and Robert C. Shelburne (the Almon study) ............. h]
Comments by Richard Boltuck and Jaime Marquez . . ............................. 21
“The Economic Impact of a Free Trade Agreement Between
the United States and Mexico: A CGE Analysis,”
by Carlos Bachrach and Lorris Mizrahi .............. ... oot 37
Comments by Robert M. Feinberg and KanH. Young ............................. 87
“Properties of Computable General Equilibrium Trade
Models with Monopolistic Competition and Foreign Direct Investment,”
by Drusilla K. Brown ... ... . i 95
Comments by Douglas Irwin and James R. Markusen .. . .......................... 127
“North American Free Trade and its Implications for Canada:
Results from a CGE Model of North American Trade,”
by David Cox and Richard G. Harris ............. ... iiiiiiiiiiinann.. 139
Comments by Morris Morkre and Elisabet Rutstrom . .. .. ................ccc..u.. 167
“Trade Liberalization in a Multinational-Dominated Industry:
A Theoretical and Applied General Equilibrium Analysis,”
by Linda Hunter, James R. Markusen, and Thomas F. Rutherford .............. 185
Comments by Joseph F. Francois and Florencio Lopez-de-Silanes . .................. 225
“Modeling the Dynamic Impact of North American Free Trade,”
by Timothy J. Kehoe. ... ...t i i i e 249
Comments by Jonn W. Suomela and Lance Taylor . ................. ... .......... 2717
“Transition Problems in Economic Reform: Agriculture
in the Mexico-U.S. Free Trade Agreement,”
by Santiago Levy and Sweder van Wijnbergen .............................. 299
Comments by Sherman Robinson and LeslieYoung . . .. ......... ... .............. 359
“An Intertemporal, Linked, Macroeconomic CGE Model
of the United States and Mexico Focussing on Demographic
Change and Factor Flows,”
by Robert K. McCleery ........coviiiriinei ittt iie e aieeeen 369

Comments by Shantayanan Devarajanand Ellen E.Meade ........................ 443

“Agricultural Policies and Migration in a U.S.-Mexico Free Trade

Area: A Computable General Equilibrium Analysis,”

by Sherman Robinson, Mary E. Burfisher, Raul Hinojosa-Ojeda,

and Karen E. Thierfelder .............. .. ... . i i i, 455

Comments by Joseph W. Glauber and WillMartin .. ............................. 515



CONTENTS—Continued

Page

Paper 10: “North American Trade Liberalization and the Role

of Nontariff Barriers,”

by David Roland-Holst, Kenneth A. Reinert, and Clinton R. Shiells ............ 521

Comments by Drusilla K. Brown and KennethHanson ............................ 581
Paper 11: “A General Equilibrium Analysis of the Gains from Trade

for the Mexican Economy of a North American Free Trade Agreement,”

by Horacio E. Sobarzo ...t 599

Comments by Robert K. McCleery and William E. Spriggs . ........................ 653
Paper 12: “Steady Growth and Transition in a Dynamic Dual Model

of thc North American Free Trade Agreement,”

by Lesliec Young and Jose Romero ....... ... ittt iiiivnennnnnn, 675

Comments by A. Hughes Hallett and TimothyJ Kehoe . . ............ e 701

ii



PAPER 1

"A SUMMARY OF,
‘INDUSTRIAL EFFECTS OF A FREE TRADE AGREEMENT
BETWEEN MEXICO AND THE USA,’
BY THE INTERINDUSTRY ECONOMIC RESEARCH FUND, INC.,"
BY CLINTON R. SHIELLS AND ROBERT C. SHELBURNE
(THE ALMON STUDY)






INDUSTRIAL EFFECTS OF A FREE TRADE AGREEMENT
BETWEEN MEXICO AND THE USA

by the Interindustry Economic Research Fund, Inc.
P.O. Box 451, College Park, MD 20740
(301) 405-4609

(Research report prepared for the U.S. Department of Labor,
Bureau of International Labor Affairs, under Coatract J-9-K-9-0077;
Professor Clopper Almon, Principal Investigator;

final report dated September 15, 1990;

errata dated January 23, 1991 and February 18, 1991)

Research Summary
prepared by:

Clinton R. Shiells and Robert C. Shelburne
Division of Foreign Economic Research
Bureau of International Labor Affairs

U.S. Department of Labor

(202) 523-7610

March 12, 1991

Copies of the complete report are available froxﬁ:

National Technical Information Service (N'I'IS)
5285 Port Royal Road

Springfield, VA 22161

(703) 487-4780

NTIS Accession Number: PB 91-110627
($31.00 microfiche or paper, plus $3.00 handling per order)






1. Overview

The study of a U.S.-Mexico free trade agreement (FTA) summarized here was
conducted jointly by Interindustry Forecasting at the University of Maryland
(INFORUM) and the Centro de Investigationes Matematicas at the University of
Guunajuato (CIMAT). It is based on linking a 78-sector U.S. model with a 74-sector
Mexican model. Each model determines employment, production, prices, exports, and
imports in all sectors. Linkage arises from the requirement that the value of U.S.
imports from Mexico equals the value of Mexican exports to the United States and vice
versa.

U.S. output, exports, and employment all increase modestly from the FTA.
Many sectors in the United States experience an increase in employment, while a few
suffer employment losses; total U.S. employment increases by 29,300 to 44,500 workers
after S years. In Mexico, personal consumption, investment, and exports are all
stimulated by the FTA. However, imports increase even more strongly so that Mexican
gross national product (GNP) falls slightly. This result stems from limiting the scope of
the assumed policy changes to removal of tariffs and some non-tariff measures and
from some key economic assumptions that underlie the analysis. Notably absent is any
consideration of relaxed Mexican restrictions on direct foreign investment.

We first describe the policy experiments conducted in Section 2. Mutual
reductions by the United States and Mexico in their tariffs and other trade barriers lead
to changes in bilateral trade flows, as shown in Section 3. Changes in both U.S. and
Mexican imports and exports result in changes in production and employment in
different industrial sectors in each country. To understand the employment results, it is
also necessary to understand some of the macroeconomic assumptions embodied in the
U.S. and Mexican models. Macro assumptions and results are covered in Section 4.
U.S. employment changes by industrial sector, by state, and for different occupational
groups are examined in Section 5. Some conclusions of the INFORUM-CIMAT study
are provided in Section 6.

2. Assumed Policy Changes

To estimate the economic effects of a U.S.-Mexican FTA, the INFORUM-
CIMAT study first forecasts the course ot the U.S. and Mexican economies on the
assumption that tariffs and other trade barriers remain at their current levels. This
serves as a baseline (no policy change) to ;udge the effects of the FTA. Then the U.S.
and Mexican models (called LIFT and MIMEX. respectively) are rerun as before
except that tariffs and some important non-turitt barriers to trade between the two
countries are eliminated. Comparison ot the new forecast with the baseline forecast
yields an estimate of the incremental etfec: ot the FTA.



The policy changes analyzed and the range of responses permitted are rather
limited in the INFORUM-CIMAT study. Two alternative scenarios are generated in
addition to the baseline. First, all tariffs are eliminated on trade between the United
States and Mexico, starting in 1990. It is assumed that there is no phase-in period for the
taniff reductions. This is referred to as the "tariffs only" or "TO" scenario. U.S. and
Mexican tariffs as of May 1988 were used as a basis for the INFORUM-CIMAT study.
The average tariff is about 3.3 percent for the United States and about 11 percent for

Mexico.

The second scenario consists of eliminating all tariffs as before and, in addition,
some significant non-taniff tradé barriers. Again, no phase-in period is assumed for the
tariff reductions, while the non-tariff trade barriers are assumed to be removed
gradually. This case is referred to as the "tariffs and barriers” or "TAB" scenario. The
four significant non-tariff barriers that are assumed to be removed under the FTA and
their severity (based on the INFORUM-CIMAT group’s judgmental estimates which are
discussed in Chapter V of their Final Report) are presented in the text table below.
The figures shown are the assumed increase in trade that would result from the gradual
elimination of the non-tariff barrier; INFORUM-CIMAT refer to these as "add factors."
These add factors represent a growth of about 10-20 percent a year from the 1989
baseline trade in their respective items.

- Estimartes of Increased Trade Assumed ts Result from the Removal of Nos-Tariff Measures -

(millions of 1977 dollrrs)
1990 1991 1992 2000
US. 10 Meaco
Agriculture 125 250 375 625
Compuders 90 180 270 350
Mozor vehicles 180 360 530 900

U.S. Imports from Mexico
Apparel 100 200 300 500

3. Changes in Bilateral Trade Flows

Elimination of trade barriers between the United States and Mexico lowers the
cost of imports«to buyers in each country. For the United States, INFORUM-CIMAT
compute the effect on overall import prices of the drop in prices of U.S. imports trcm
Mexico. This percent change in the world price of U.S. imports is used to compute :::c
increase in U.S. imports from all sources using the LIFT model. Then, a share of ¢
increase in total U.S. imports is assumed to enter from Mexico based on import sharc
tunctions, one for each industrial sector, uppended to the existing LIFT model.
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A similar exercise is conducted using the MIMEX model for Mexico. Reduction
in U.S. trade barriers lowers the cost of Mexican imports from the United States and
hence reduces the overall price of Mexican imports from all sources. The MIMEX
model is used to compute the resuiting increase in Mexican imports from all sources.
Then import share functions are used in conjunction with results from the MIMEX
model to compute the increase in Mexican imports from the United States.

An iterative procedure is employed to solve the LIFT and MIMEX models
jointly so that: (1) the value of U.S. imports from Mexico equals the value of Mexican
exports to the United States; and (2) the value of U.S. exports to Mexico equals the
value of Mexican imports from the United States. Although there is a significant’
discrepancy between the total value of U.S. exports to Mexico and Mexican imports
from the United States, even after attempting to correct for the presence of
maquiladoras (i.e., in-bond processing firms in Mexico), INFORUM-CIMAT were able
to solve for changes in bilateral trade flows. Results after 5 year for U.S. trade with
Mexico under the TAB scenario are shown in Table 1. The largest flow changes occur
in sectors assumed to be subject to removal of Mexican non-tariff barriers.

4, Aggregate Economic Effects

The INFORUM-CIMAT group’s estimates of changes in major economic
measures from the baseline attributed to the FTA under both the TO and TAB
scenarios are summarized in Tables 2 and 3 for the United States and Mexico,
respectively. In the United States, the trade balance rises by 11.3 percent and gross
national product (GNP) rises by 0.09 percent after 5 years under the TAB scenario.
Accordingly, total U.S. employment rises by 0.03 percent (or 44,500 jobs). Mexico’s
trade balance falls by 9.8 percent, GNP falls by 0.04 percent, and total employment falls
by 0.6 percent after 5 years under the TAB scenario. However, under the TO scenario,
the drop in Mexico’s GNP narrows over time.

The key assumptions that underlie these results are as follows. First, the dollar-
peso exchange rate is assumed not to change as a result of a free trade agreement,
although it varies over time. Thus, preferential trade barrier reductions between the
United States and Mexico lead to changes in the bilateral trade balance but the
exchange rate is assumed not to adjust to eliminate this imbalance.

Second, the United States is assumed to be near full employment and the U.S.
money supply is assumed to be invariant to changes in trade policy. Thus, an increase
in U.S. net exports represents additional demand for U.S. products. Given the fixed
supply of money, U.S. interest rates rise as buyers attempt to acquire more dollars to
finance additional purchases of U.S. goods. Increased interest rates cause a drop in
aggregate investment and a drop in demand for some interest-sensitive components of
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personal consumption. Therefore, the stimulus to U.S. net exports brought about by
the Mexican FTA raises U.S. interest rates and crowds out interest-sensitive
components of U.S. gross national product.

5. Changes in U.S. Emplayment

By industry. Table 4 presents the changes in U.S. employment by aggregate
economic sector after 5 years under both the TO and TAB scenarios. After S years,
the elimination of trade barriers under either the tariffs only (TO) or tariffs and
barriers (TAB) scenarios leads to increases in total U.S. employment of 29,300 and
44,500 jobs, respectively. The estimated aggregate sector U.S. employment effects after
5 years under the TAB scenario are: Agriculture (+10,600 jobs), Crude oil and mining
(+300 jobs), Construction (-12,800 jobs), Manufacturing (+48,800 jobs), and Services
(-2,300 jobs).

Table 5 presents the top 10 job-gaining and job-losing U.S. sectors under both
the TO and TAB scenarios after 5 years. Under the TAB scenario, the largest U.S.
employment increases are in Agriculture (+10,600 jobs), Miscellaneous nonelectrical
machinery (+7,800 jobs), Communications machinery (+6,300 jobs), and Metal products
(+6,100 jobs). Under this TAB scenario, Mexican sectors for which non-tariff barriers
are removed (Agriculture, Motor vehicles, and Computers) are in the top 10
employment-gaining sectors, along with many of the leading job-gainers under the TO
scenario.

The leading job-losing sectors include traditional import-sensitive sectors such as
Apparel as well as an assortment of others. For example, Construction, Medicine, and
Hotels rank 1,2, and 4 on both the TO and TAB lists. Bearing in mind the discussion
of crowding out in Section 4 -above, interest-sensitive sectors such as Construction,
Finance, Real Estate, and Lumber are crowded out by higher interest rates and face
declines in employment.

By state and occupation. U.S. nonagricultural employment changes by state after
5 years resulting from a U.S.-Mexico FTA under both the TO and TAB scenarios are
given in Table & Time-series data on state and national nonagricultural employment by
industry were- used to predict state-level employment changes under the TO and TAB
scenarios based on estimated national-level employment changes. Since the U.S.
agricultural sector is a major beneficiary under the TAB scenario, employment gains in
some states (e.g., California) where agriculture is an important sector will tend to be
understated. The top five job-gaining states after 5 years under the TAB scenario were
Michigan (+6,300 jobs), Ohio (+5,600 jobs), Oregon (+3,500 jobs), Indiana (+3,300
jobs), and California (+2,600 jobs). The top five job-losing states after S years under
the TAB scenario were Virginia (-1,100 jobs). Maryland (-800 jobs), New York (-800
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jobs), New Jersey (-700 jobs), and Hawaii (-200 jobs).

U.S. employment effects by occupational group after 5 years under the TO and
TAB scenarios are summarized in Table 7. The occupational impacts were obtained
using an occupation-by-industry matrix prepared by the U.S. Bureau of Labor Statistics.
Under the TAB scenario, Operatives, Farmers and farm workers, and Professional and
technical occupational groups benefit most from the FTA.

6. Concluding Comments

The INFORUM-CIMAT study of a free trade agreement between the United
States and Mexico is one of the first to estimate the aggregate economic effects on the
two economies as well as U.S. employment impacts by industrial sector, state, and
occupational group. Based on linking econometric models for the United States and
Mexico via their trade accounts, the INFORUM-CIMAT study finds that aggregate U.S.
output and employment will. rise slightly, while Mexican output and employment will fall
slightly under either the TO or TAB scenarios. Mexican tariff and other trade barriers
are currently higher than U.S. barriers so that U.S. net exports to Mexico increase as a
result of the FTA. '

The scope of the INFORUM-CIMAT analysis is limited in two respects. First,
the scope of policy changes considered is narrow. Only reductions in tariffs and what
INFORUM-CIMAT believe to be the major non-tariff barriers to trade are considered.
More work is clearly needed to refine the estimates of the trade created by the removal
of non-tariff barriers. In addition, they do not consider liberalization of Mexican
investment restrictions.

. Second, several potentially important effects of a Mexican FTA are not
considered. Scale economies and imperfect competition are not considered; these
teatures typically imply much larger aggregate benefits from trade liberalization. In
addition, failure to disaggregate labor by skill throughout the calculations may tend to
wash out stronger, opposing effects on high-skill and low-skill U.S. labor. Though the
study reports changes in the occupational composition of U.S. employment, these
changes are calculated by assuming the occupational structure of each industry is
unaffected by the FTA; only the change in industry composition affects the occupational
composition. In fact, an FTA might result in more low-wage occupations shifting to
Mexico within individual industries. - Finally, skill requirements are not uniform within
individual occupational groups so that the FTA might lower the skill requirements
within even narrowly defined occupational categories.
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TABLE 1
.Projected Increase in U.S. Trade with Mexico by Ingustrial Sector
After 5 Years Under FTA TAB Scenarto
(value in millions of 1977 aollars)

U.9. Export Sectors with the Largest Absolute Increases

Sector . 1993 Baseline;Increase Attributed tg FIA
—-Expoct Valua : Absgluta . Percant
Motor vehicles 1,478.6 797.7 54.0
Computers 673.0 377.8 85.9
Agriculture 801.6 518.7 84.7
Communication equip. 2,073.3 425.7 20.9
Plastic products 876.2 320.0 47.3
Meta) Products 811.3 270.2 33.3
Non-slect. machinery 7684.1 242.9 1.8
Elect indl apparatus 1,074.1 222.9 20.8
Chemticals, exc agric. 1,290.5. 215.6 18.7
Apparel 496.4 209.1 42.1

Top-10 sectors 10,139.1 3,800.8 37.8

Total U.S. exports )
to Mexico 18,438.0 4,999.0 27.1

U.S. Import Sectors with the Largest Absolute Increases

Sector 1 1995 Baseline;lIncraase Attribyted to FTA

< lmport valum | Absaluta . __Percent
Apparetl 1,2680.4 741.8 58.8
TV sets, radios 2,092.4 233.0 11.1
Motor vehicles 3,812.3 87.4 2.4
Non=ferrous metals 2,321.9 8s5.7 3.7
Stone & glass 375.8 7.9 18.1
Ferrous metals 328.86 57.7 17.¢
Food & tobacco 704.2 51.0 7.2
Elec 1ighting & eqip. 1,013.0 . 50.4 5.0
Chemicals, exc agric. 498.0 1.7 8.4
Crude petroleums 2,890.4 23.2 0.9
Top~-10 sectors 15,098.7 1,429.6 9.5

Totat U.S. imports
from Mexico 24,383.0 1,590.0
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TABLE 2 ' -
Effects on Major U.3. Economic Measures of a U.S.-Mexico FTA

~ (percentage change from the baseline)
H After 2 Years H After 3 Yeara H AAft.c 10 Years
Ites . ToCase : TAB Casp . TOCase  TABCase . TO Case ' TAR Case
() + L]
L] 1, . M
GNP H 0.032 0.084 0.087 0.094 0.11¢ 0.166
Personal Consumption H 0.000 -0.008 | -0.030 -0.048 ; -0.019 -0.038
Investasent H 0.084 0.192 -0.077 -0.134 -0.017 0.000
Governasent H 0.000 0.000 0.000 0.000 ; ° 0.000 0.000
Trade Balance H 0.824 1.517 ¢ 7.368 11.318 | 12.281 18.421
Total Exports v 0.198 0.420 | 0.69% 1.124¢ 0.841 1.019
Exports to Mexico H 4,559 9.704¢ 16.659 27117 V- 17.368 27.424
Total Isports ' 0.042 0.128 ; 0.114 0.228 | -0.052 -0.017
Isports from Mexico H 1.384 2.5%0 ¢ 4.527 8.526 | - 4,517 68.980
Total Civilian Jobs ' 0.014 0.028 ' 0.022 0.034 0.032 0.048
GNP Price Deflator H 0.000 0.000 ; 0.168 0.247 0.177 0.283
T-8117 Interest Rato ' 0.000 0.000 | 1.587 "3.17% |} - 1,639 1.839
Nots: All variables are in real terms excspt the T-8111 rate.

TABLE 3
Effects on Major Mexican Economic Measures of a U.3.-Mexico FTA
(percentage change from the baseline)

—___After 2 Ysars After 3 Years
TOCase ' TAB Case ' 7O Cage | TAB Case

Item ' : . TO Case . TAB Cage
GNP V' =0.094 ~-0.817 5 -0.080 -0.039 ; 0.000 -0.348
Personal Consumption | 0.037 -0.104 0.140 0.349 0.209 0.387
Investaent V=01 -1.921 | 0.073 1.909 ¢ 0.470 0.781
Governmant H 0.000 0.000 0.000 0.000 ; 0.000 0.000
Trace Balance To=1.358 -5.375 -2.849 ~9.769 ~-2.8088 ~9.411
Total Exports ! 1.096 1.897 §  3.452 4.817 | 2.814 4.140
Exports to U.3. ' 1.384 2.550 4.527 6.5268 | 4.517 6.980

Total Imports H 3.122 7.90v ! 9.978 20.415 | 9.711 20.800
Iaports from U.39. H 4.559 9.704 ! 16.659 27.117 17.368 27.42¢4
Total Esployment ' =0.062 -0.750 -0.031 -0.545% ! -0.008 -0.897

Unemp 1oyment Rats- H 0.000 0.040 ! 0.000 0.000 0.000 0.040

] . ]

Note: A1l variables are in real terms.
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Changes in U.S. Employment by Aggregats Sectar
After S Years Under FTA TO and TAS Scenarios

TABLE 4

(employment in thousands)

Sector ! 1995 Employment ! '

—DBaaaline L TO Casg ! T
Agriculture 2,798.0 0.3 10.8
Crude 011 & Mining 808.9 0.2 0.3
Construction 7.978.0 -8.8 -12.8
Manufacturing 20,538.0 40.1 48.8
Non-Duribles 8,263.1 8.3 3.2
Ourables 12,271.9 33.8 45.8
Services 98,709. 4 -2.8 <2.3
Transportation 4,478.2 1.2 1.7
Utilitiss 2,812.5 0.7 1.0
Wholesale & Retail Trade 30,788.0 -1.0 1.0
Fin.,Insyr. & Real Estats 8,075.3 -1.8 -2.1
Services 32,334.0 -2.2 -3.9
Ocmestic Servants 1,690.0 0.0 0.0
Goverriment 18,633.4 0.0 0.0
Total 130,827.3 29.3 4.8

Y
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TABLE §
Changes in U.3. Empioyment by Industrial Sector
- After 35 Years Under FTA TO and TAB Scenarios
(employment in thousands)

U.S. Industrial Sectors with the Largest Gains in Employwent

. Sector ~ 71998 Empioyment |_Oain AtLributed to FTA

m=eeeccewaaTO Sconario-

Misc non-elect machinery 1,045.0 6.9 0.660
Communications sachinery 1,108.8 5.8 0.524
Electric appliances 446, 1% 4.7 1.054
. Rubber, plastic products 895.7 4.7 0.523
MHetal products 1,843.1 4.6 0.250
Business servicss 10,852.0 4.0 0.048
Metalworking sachinery 438.9 3.3 0.7%2
Chesicals 1,110.4 2.3 0.207
Non ferrous metal - 365.9 1.4 0.383
Computers 3”n.s 1.4 0.377
coevecewe=TAD Scenario-
Agricuiture 2,798.0 10.8 0.379
Misc non-elect machinery 1,045.0 7.8 0.748
Coamunications sachinery 1,108.5 6.3 Q. 569
Metal products 1,843.1 6.1 0.331
Rubber, plastic products 895.7 5.3 0.592
Electric appliances 446.1 - 5.2 1.1686
Motor vehicles 788.4 5.0 0.638
Business services 10,852.0 5.0 0.048
. Metalworking sachinery 438.9 4.0 0.911
Computers 371.8 3.1 0.834

 U.S. Industrial Sectors With the Largest Decreasss in Esploymsnt

‘ Jector 11993 Employment . _Losa Attributed to FTA

—eeecce—=aaTO SCONario-

Construction 7,978.0 8.6 0.108
Medicine., educ. ,NPo. 14,341.0 4.0 0.028
Apparel 1,026.9 2.2 0.214
Hotels . 4,348.0 1.8 0.041
Wholesale & retail trade 30,788.0 1.0 0.003
Finance, {nsurance 8,124.3 0.9 0.015
Movies, amusssents 1,505.8 0.8 0.040
Rea) eostate . 1,951.0 0.8 0.031
Lumber 85%.8 0.5 0.058
Ffurniture . 583.6 0.2 0.038
Motor vehicles 786.4 0.2 0.028
| memeccscs=TAS SCONAr{Q0-—cccveeccroneccncuxs
. Construction 7.76.0 12.8 0.160
Medicine, ecuc., npo. 14.341.0 6.0 0.042
Apparel 1,026.9 5.9 0.575
Hotels 4,348.0 2.4 0.055
Finance, insurance 6,124.3 1.8 0.024
.Lumber 955.8 1.2 0.140
Movies, amussments 1.50%.5 1.0 0.068
. Real estate 1,981.0 0.8 0.031
_Furniture 563.5 0.4 0.071
Knitting mills . 219.58 0.3 0.137
TV, radio, phonograph- 49. 4 Q.1

0.202
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TABLE 6
Changes in U.3. Nom-Agricultural Private Euploy-o‘u'g By State
After S Years Under Alternative FTA Sc.l\lri.o.
(employment in thousands, ranked by absolute change under TAB scsnario)

: 1998 : IQ Case — IAR Casa
State , Employment H Percent H Absoiute H Percent ' Absolute

. Bamsline H ghapnse . . chanes. —_— ghanos . ___Changs
Michigan 3,730.6 0.07 2.611 0.17 8.342
Ohio 4,847.0 0.08 2.788 ) 0.12 5.876
Oregon 1,282.3 0.23 2.949 : 0.27 3.462
Indiana 2,35%5.9 0.08 1.888 ' 0.14 3.298.
California 13,036.5 0.02 2.607 ' 0.02 2.607
I11inois 4,917.4 0.03 1.478 0.08 2.4959
Wisconsin 2,210.6 0.07 1.547 6.10 2.211
Kansas 1,166.4 0.1 1.283 . 0,17 1.983
Ok lahoma 1,080.4 0.12 1.272 0.16 1.697
Washington 2,247.5% 0.03 0.874 0.07 1.573
Toxas 7,030.9 0.01 0.703 0.02 1.408
Kentucky 1,397.6 0.08 0.839 . 0.10 1,398
Arizona 1,704.9 0.07 1.193 0.07 1.193
Minnescota 2,08%6.2 0.03 0.617 0.08 1.028
Hissourd 2,218.7 0.02 0.442 0.04 0.887
Alabasa 1,520.3 0.08 0.912 0.08 0.760
Utan : 764.53 0.08 0.459 0.08 0.012
New Hampshire 605.7 0.09 0.548 0.10 0.608
Florida 5,844.2 0.01 0.584 0.01 0.504
South Dakota 208.4 0.14 0.378 0.19 0,510
Idanho 330.7 0.09 0,298 0.14 T 0,483
Montana 277.% 0.10 0.278 0.10 0. 444
Colorado 1,468.4 0.00 0.000 0.03 0.440
Iowa 1,097.4 0.02 0.219% 0.04 0.439
wWest Virginia $3s.0 0.08 0.268 0.07 0.378
Arkansas 865.1 0.03 0.280 0.04 0.348
Mississippi 832.0 0.05 0.418 0.04 0.333
Nebraska 650.9 0.03 .0.198 0.08 0.328
South Carolina 1,597.0 0.03 0.479 0.02 0.319
Massachusetts 3,188.5 0.00 0.000 0.01 0.319
North Carolina 3,182.6 0.03 0.95% 0.01 0.318
Georgia 3,012.3 0.02 0.602 0.01 0.30%
North Dakota 258.2 0.02 0.082 0.11 0.284
Nevada 567.1 0.08 0.454 0.04 0.227
Tennessee 2,028.3 0.01 0.203 0.01 0.203
Connecticut 1; 1,7%1.9 0.01 0.178% 0.01 0.178
Delaware B 343.8 0.02 0.0689 0.03 0.103
wWyoming 191.1 0.04 0.078 0.04 0.078
Louisiana 1,388.2 0.01 0.137 0.00 0.000
Pennsylvania 4,898.3 0.01 0.4%0 0.00 0.000
Alaska 219.0 -0.01 -0.022 -0.01’ -0.022
New Mexico 543.7 0.00 0.000 -0.01 -C.08%4
Maine 544.0 -0.01 -0.034 -0.02 -0.109
vermont 278.8 -0.04 -0.112 -0.08 -0.167
Diatrict of Columpia 451.7 -0.04 ~-0. 181 -0.04 -0, 181
Rhode Island 450.8 -0.03 -0.138 -0.08 -0.228
Hawatii 487.0 -0.05 -0.234 -0.0% -0.234
New Jersey 3,745.8 -0.02 -0.749 -0.02 -Q.749
New Yark 7,570.7 -0.01 -0.7%7 -0.01 T -0.7%?
Maryland 2,080.9 -0.63 -J.618 -0.04 -0.824
Virginta 2,870.6 -0.02 -0. 881 -0.04 -1.148
Total, non-agricultural 107,706.3 0.026 27.688 0.038 41,212




TABLE 7
cChanges in U.3. Employment by Occupation
After 5 Years Under FTA TO and TAB Scenarios
(employment in thousands)

' JO Cang ‘ JAR Cane
Occupation H Chanes from Baselios
. Apsolute . Percent : Absolyte ! Percent
Professional, technical 4.73 0.02 8,23 0.03
Managers, proprietors 2.35 0.02 2.88 0.02
Sales workers 0.33 0.00 0.87 0.0t
Clerical workers 3.59 0.01 4.34 0.02
Craft workers 3. 11 0.02 3.682 0.02
Operatives 14.57 0.10 16.91 0.11
Service workers -1.48 ~-0.0% -1.94 -0.01
Laborers, non-fare 1.42 0.02 2.88 0.04
Farmers, fara workers 0.38 0.02 8.10 0.38
Total 29.02 0.02 43.72 0.03
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Draft - March 17, 1992
Discussant Comments
prepared by

Richard Boltuck!
on

Industrial Effects of a Free Trade Agreement
. Between Mexico and the USA

An INFORUM Report

I. Description and Praise

The work of Clopper Almon at the Interindustry Economic
Research Fund, Inc. (INFORUM) and his Mexican associates at the
University of Guanajuato’s Centro de Investigaciones Matimaticas
(CIMAT) deserves an A for ambition and speedy availability, but a
lower grade in several other important respects. Indeed, Profes-
sor Almon’s report was fully available in remarkable time, and
made a significant contribution to last year’s fast track exten-
sion debate. This achievement should not be dismissed casually
by other researchers who may aspire to policy relevance but who

take ultimate comfort in assuring everyone that their approaches

use frontier methods.

| Unlike other presentations at this conference, Professor
Almon did not submit é separate paper addressing the methodologi-
cal advantages of his modelling technique, and what kinds of
questions it is particularly and differentially well-suited to

answer. Instead, I have relied on the report INFORUM wrote under

! The author is an economist and policy analyst at the

Office of Management and Budget (OMB). The views expressed are
those of the author alone, and do not necessarily reflect views
held by others associated with OMB.
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Labor Department contract in September 1990 and have drawn
inferences as best I could from what appears to have been done to
prepare that report, My comments are mostly limited to method-
ological concerns and queries, and so do not concentrate on the
reported estimateé themselves.

The INFORUM analysis was performed by use of the Long-term
Interindustry Forecasting Tool (LIFT), a 78-sector model of the
U.S. economy, and CIMAT’s similarly-structured 74-sector Modelo
Interindustrial Mexican (MIMEX) model of the Mexican economy.
The authors conducted two experiments: (a) eliminating bilateral
tariffs, and (b) eliminating both bilateral tariffs and several
major non-tariff barriers. Annual estimates were produced for
each of the next five years.

The models were linked through the bilateral trade accounts
and solved iteratively until proportional changes in trade were
equated in both models. The U.S. results are reported both by
industrial sector and geographically by state -- certainly an
ambitious and useful effort at disaggregation. 1In addition to
market specification for each sector, the models incorporate
macroeconomic effects, including especially the consequences of
monetary policy and allowance for business cycles and unemploy-
ment. Indeed, in the spirit of large Keynesian models, LIFT and
MIMEX are each comprised orf hundreds of individually-estimated
structural equations. The sector-by-sector market specification
requires a full set of estimated import-demand elasticities for

each country.



II. The Darker Side of INFORUM’s Effort

Although one may appreciate the detailed structure and
product of these models, and the attempt to solve for adjustment
in Mexico and the United States simultaneously, in an endogenous-
ly consistent manner,lthe end impression is more of Rube Goldberg
than of anything more streamlined, internally coherent, and
elegant. To a significant extent, this impression of eclecticism
results naturally from the long histdry of methodological accre-
tion dating to 1967 with an earlier generation of model when
Professor Almoﬁ founded INFORUM at the University of Mafyiand.

For those who have survived two péges of description and
praise, I now offer my bili 6f.major concerns: |

(1) Data Problems. The report acknowledges seriéus incon-
sistencies between the Mexican measures of trade witﬁ the United
States, and the U.S. measures of trade with‘Mexico; thesé incon-
sistencies could not be recbnéiled adequately or otherwise
explained. |

For this reason,‘the authors chose to equilibrate log
changes in trade, rather than levels. This judgment is an
understandable accommodation to the data puzzle; but in the end
causes considerable alarm. For instance( suppose that Mexican
imports fall into two categories: those fhat are captured in the
Mexican trade statistics, and those that are not. On the other
hand, the U.S. export Statisﬁics do not miss any exports to
Mexico; If trade liberalization shifts ﬁexican imports from the

unmeasured import-sector to the measured import-sector, increases
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in measured Mexican imports would, in true equilibrium exceed
increases in Egggg;ggfﬁ.s. exports to Mexico -- and proportional
change in measured Mexican imports would be even more accentuat~
ed. 1In this event, equalizing proportional chandes between U.S.
exports to Mexico and Mexican imports from the United States
would understate adjustment in Mexico.

Given the critical role played by the iterative solution
technique, which ties U.s. and Mexican adjustment together, one.
is left wondering how Sensitive the reported results are to_data
measurement errors. This problem obviously concerhs the authors
greatly, but it also properly leaves the study’s users questidn-
ing the degree of confidence that should be accorded the report’s
maiorfconclusions. | |

.(2) Macroeconomlc channels and Resource Constraints. The :
LIFT/MIMEX models have been usefully described as bottom-up macro~'
models. Although great attention is paid to muItisectoral'
presentation, the models also estimate aggregate unemployment and
account for the‘effects of monetary policy on interest rates;

Tax policy, government spending, and monetary policy are passive
and scenarlo-lndependent | |
In the estimates generated for the Unlted States, non-

triv1al contraction of 1nterest sensitlve sectors, such as
construction, finance, feal estate, and lumber, is caused by
crowding-out. Mex1cans demand more dollar reserves for transac-
tion purposes to purchase Q,S; goods, and the Treasury borrows

more to cover the increased deficit induced by lower tariff
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collections. The increased demand for dollars is, by assumption,
not accommodated by the Fed, and interest rates rise.

Fascinating, of course, but do the unéertainties of monetary
channels enlighten more than they obscure? How much of reported
adjustment is due to the ordinary comparative statics of the
underlying markets. and how much to monetary adjustment clutter?
Is it most plausible to assume no Fed response to increased
demand for dollars -- even though accommodation under such
circumstances would not be infldtionary? How many of the study’s
readers feel quite sure that changes in demand for money have
persistent real effects over five years, and how many suspect
that money may instead be neutral; super-neutral, hyper-super-
neutral, or whatever? 1Is the United States "small" in world
capital marketé, that is, an interest-rate taker? I would think
such fundamental questions, mﬁch debated among economists every-
day, would make the role of money a prime candidate for modelling
abstraction in a multisectoral model.

Although interest rates play ; prominent, endogenous role in
adjﬁstment, exchange rates do not. Since the real exchange rate
is a relative price between tradeables and non-tradeables that
should be implied as markets reach equilibrium, it is odd that a
model that solves for a vector of prices and quantities for each
sector would treat exChange'rates exogenously.

Another macro-modelling conundrum concerns unemployment.

The report’s authors regard the treatment of labor hoarding and

the estimation of unemployment rates as a clear policy-informing



advantage over CGE models. Plainly, however, the existence of
unemployment suggests that the model is not imposing a resource
constraint to force the solution to respect society’s praduction
possibilities. Of course, theories of frictional unemployment
accord a productive réle to job search time or are characterized
by other such stories. In that event, time should be included
explicitly as part of the economy’s endowment, and allocated
among leisure, work, and search. One way or another, Walras
should be placated. The trouble with models comprised entirely
of estimated structural equations is that one cannot know how
Walras really feels ébout the solution. Moreover, the authors
describe the economy as in disequibrium during adjustment. It
wouldlbe reassuring to believe that some concept of flow equili-
brium held over the édjustment period. |

I cannot avoid the sense that so much is going on in this
pair of linked models‘that no one really knows what drives the
results. The model is run five times sequentially and five solu-
tions are reported, one for each of five years. Is it converging
to a steady state? No one knows because the authors do not
report the assymptotic behavior of the model, but rather console
the reader in the assurance that many of the underlying structur-
al relationships have self-correcting properties.

A final macro issue is the Lucas critique. 1Is a U.S.-Mexico
FTA such a sea change that the consequent stability in the
Mexican economy causes basic alterations in behavior by market

participants? The coefficients in the structural equations are,



in fact, complex functions of underlying behaviora; parameters
and were estimated under the existiﬁg non;FTAiregime. Since the
relation of the coefficients to the parameters is not modelled,
behavioral alterations will not be reflected in the solution and
the reported estimates. By contrast, models derived directly
from optimizing behavior do not ignore the impact of perametric
changes. _

(3) Capital Market Adjustment. As the authors observe,
their models do not consider cepital market adjustments, espe-
cially in Mexico where the domestic cost of capital greatly
exceeds the world cost. Yet ﬁost otﬁer studiee presented at this
conference show that the major_effects of ap.FTA are attributable
to capital stock and dynamic adjustments.‘ Similarly, the
LIFT/MIMEX results are quite small relative to these other
estimates. The modelling judgment to abstract from capital stock
adjustment is therefore questionable.' The authors seem to
believe that capital stock adjustment is not a trade issue. But
the high cost of capital in Mexico may be attributable chiefly to
Mexican barriers against trade in financial services. The
Mexican banking oligopoly and other inefficiencies in financial
intermediation might Qell be alleviated by open trade.

(4) Welfare Implications. Because the model is not based
on the behavior of representative consumers, it does not generate
estimated welfare effects. It is difficult to discern, even
qualitatively, the welfare effects implicit in the trade experi-

ments conducted. At the end of five years, Mexican GDP is down
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slightly, but consumption is up slightly. What happens after
five years? Without a notion of the ultimate steady state (if
there is one), it is hard to tell. Moreover, one of the most
interesting and important sources of potential welfare impact,
trade diversion, has been simply assumed away. The avoidance of
trade diversion is the criterion used to calibrate bilateral
trade shares, one of the key sets of parameters in the models.
Unfortunately, a model that cannot summarize the difference
between its initial equilibrium and its counterfactual solution
in a metric of welfare change has, or should have, limited
application in economywide policymaking.

(5) Sensitivity Testing. As with many of the models
discussed at this conference, the INFORUM exercise cries out for
extensive sensitivity testing. What would happen if estimated
coefficients on the structural equations are randomly or system-
atically wrong? How about trade elasticities or trade shares?
What difference would.it make if Mexican imports are divided into
measured and unmeasured categories? It is problematic to make
much out of a single reported point estimate with little idea
about the quality of the data and parameter estimates, and no

idea about how sensitive the results are to such sources of

uncertainty.

30



COMMENTS ON PAPER 1

BY JAIME MARQUEZ

- 31






Comments on Clopper Almon,
"Industrial Effects of a Free Trade Agreement
Between Mexico and the United States"

1
Jaime Marquez

Federal Reserve Board
Washington, DC 20551
March 1992

The fesults shown in this paper are based on a model that Clopper Almon has
been developing and improving for the last twenty-five years. This long-term
dedication to macroeconometric modeling is rare nowadays and I can think of
only a few other instances where models have received as much attention as the
one used in this paper. One of the fruits of such dedication is the
accumulation of evidence on the functioning of the economies of Mexico and the
United States. Specificaliy, Almon recognizes the interactions between the
structure of production and the functioning of the macro economy by combining
an input-output matrix with macroeconomic relations into a single model.

This paper uses two sﬁch models: one for the United States and one for
Mexico. Moreover, the analysis allows for interactions between fiscal and
monetary policies, a potentially important consideration. For example,
changes in tariffs affect government revenues and, depending on the stance of
monetary policy, could iﬁfluence interest rates. Changes in interest rates
have macroeconomic effects of their own which could offset the gains from
lowering tariffs. Thus abstracting from the fiscal-monetary policy mix could

bias the estimated gains from adopting free trade by these two countries.

1 . - .

The views expressed in this paper are solely the responsibility of the
author and should not be interpreted as reflecting those of the Board of
Governors of the Federal Reserve System or other members of its staff.
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As originally designed, the U.S. and Mexican models exclﬁde trade
between these two countries. To remedy this limitation, Almon includes
equations that explain U.S.-Mexico trade in two stages: Stage one determines
each country’s total imports for a particular product and stage two determines
how much of those imports come from the other country. As implemented,
however, this linkage has several limitations. First, the price elasticitiés
for U.S. imports from Mexico (second stage) are assumed to be larger than
those for multilateral U.S. imports (first stage). Effectively, this
assumption makes Mexico the main beneficiary of a reduction in U.S. tariffs
and implies an upper bound on the gains of free trade for Mexico.

Second, most of the price elasticities for Mexico'’'s imports are assumed
to be greater than one, in absolute value, to satisfy the Marshall-Lerner
condition. This condition, however, calls for the sum of the price
elasticities for exports and imports to be greater than one. Thus lowering
the assumed price elasticities for Mexican imports would violate the Marshall-
Lerner condition only if the price elasticities for Mexican exports were very
small. Third, price elasticities are treated as invariant to changes in the
composition of expenditures. This treatment is both convenient and
conventionaltbut inconsistent with both theory and evidence. Finally, thé
simulations fix the external value of the dollar even though the peso-dollar
rate responds endogenously to the removal of tariffs. This situation could
arise if changes in the external value of other currencies were to offset
exactly movements in the peso-dollar rate, but movements of such precision
have a low probability of taking place.

What is the bottom line of Almon’s analysis? He finds that the removal
of tariffs between Mexico and the United States raises U.S. real GNP by 0.06

percent after five years. Abstracting from issues of computational accuracy,
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I find this GNP effect to be very small. For example, based on model
predictions reported by Hickman et al. (1987), lowering the price of oil by
one dollar per barrel raises U.S. real GNP by 0.12 percent after four years.2
Thus, relative to the effects of ordinary changes in oil prices, the smallness
of the GNP effects reported by Almon question the practical significance for
the United States of engaging in free trade with Mexico. What is small for |
the United States as whole, however, might be large for certain industrial
sectors and the paper examines the implications for production and employment
across several industries.

| Finally, one relevant issue, that paper the neglects, is the sensitivity
of the results to changes in the maintained assumptions: What would be the
effect on U.S. real GNP if the assumed price elasticities were either twice as
large or half as large? Addressing these questions isolates which assumptions
are crucial to the results and identifies areas for further improvement. 1In
this regard, the U.S. International Trade Commission is developing a procedure
to compute confidence intervals for their simulations, a direction of research

that I find worth pursuing.

See Hickman, B., H. Huntington, and J. Sweeney, 1987, Macroeconomic
Impacts of Energy Shocks (North-Holland: Amsterdam), table 5, page 24. These
results assume an oil-price increase of 18 dollars per barrel which lowers
U.S. real GNP by 2.07 percent after four years.
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INTRODUCTION

The purpose of this paper is to present a detailed technical description of the
Computable General Equilibrium (CGE) model developed by the Policy Economics Group
of KPMG Peat Marwick to study the economic impact of Free Trade Agreement between
the United States and Mexico. Section I presents an overview of the model, followed by a
description of the model equations in section II. Section III shows the main issues related
to parameter estimation, while section IV describes the main data sources. Section V
concludes with a brief description and analysis of the results.

I. OVERVIEW OF THE MODEL

The United States - Mexico CGE model presented here consists of two full-fledged
CGE models, one for the United States and one for Mexico, linked by bilateral sectoral
trade flows. The two separate models are integrated into a single model, customized to
examine the specific issues related to a United States - Mexico FTA. The creation of a
single model is essential to ensure a consistent solution and to capture the interactions
between the U.S. and Mexican economies. A detailed description of the equations is
presented in section III.

For both the United States and Mexico, the foreign account is divided into what we
call the "Partner”and the "Restof the World" (ROW) accounts. In the case of Mexico, the
partner is the United States and the ROW includes all other countries, and in the case of
the United States, the partner is Mexico and the ROW includes all other countries!. This
linking enables the simultaneous determination of terms of trade and trade flows between
the partners.

By linking the models directly through trade flows, the effects which are unique to
the partner countries can be captured. The initial impact of bilateral tariff reductions
between partners is to reduce import prices and to divert trade away from the ROW.
Overall trade (partner plus ROW) could increase too, but that is a secondary effect resulting
from the changes in the economy caused by the tariff reduction. If the country models are
not linked directly by trade flows, the initial tariff reductions vis-a-vis the partner translate
into lower overall import prices. However, the change in the relative price of partner and
ROW imports is not captured. In this case, lower tariffs vis-a-vis the partner result
(incorrectly) in higher imports from both the partner and the ROW.

The model distinguishes between "commodities"and "activities". Commodities are
the physical units of a product or service consumed in the economy, while activities identify
the sectors producing commodities. The main reason for implementing this distinction is

! The model is generalized to any number of partners.

1
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secondary production. Production data is usually collected at the establishment level, and
classified by the main commodity produced in the establishment (the "activity” of the
establishment). On the other hand, consumption data is usually classified at the commodity
level. This implies that firms’ supply is at the activity level, and consumer demand is at the
commodity level. A "Make"matrix is used to maintain a consistent framework, which relates
activities’ output and prices with commodities’ output and prices. Another reason for
distinguishing between "commodities"and "activities"is to correctly capture the incidence
of various indirect taxes. The distinction between "commodities”and "activities" in the
production-consumption sense is implemented only in the U.S. model because Mexican
input-output accounts are on a commodity to commodity basis.

Each country model contains forty-four sectors, producing a composite commodity
with a constant returns to scale technology. We assume that product differentiation exists
on the production side: domestically produced goods sold on the domestic market are
imperfect substitutes for goods sold on the export markets. This is captured by a three-level
constant elasticity of transformation (CET) function.

On the import side, the specification introduced by Armington (1969) is followed.
Imported goods are differentiated by origin, and are imperfect substitutes for domestically
produced goods. We employ three-level constant elasticity of substitution (CES) import
demand equations to model the substitution between domestic, partner and rest of the world
goods.

It follows from the above trade specification that Purchasing Power Parity does not
hold, and therefore the domestic prices are partially insulated from changes in foreign
prices. This trade specification also accommodates two-way trade, since exports, imports,
and domestic goods in the same sector are not identical. The. import demand (export
supply) equations for each sector are given by the first order conditions of the CES (CET)
equations and are a function of the ROW and partner import (export) prices and domestic
prices.

For a given sector, the model defines several differentiated goods, all with their own
prices: domestic sales (that part of domestic output consumed domestically), two export
goods, two import goods and two "composite"goods: output (domestic sales plus exports),
and absorption (domestic sales plus imports). Policies such as indirect taxes, subsidies, and
tariffs are explicitly incorporated into the relevant price definitions of the appropriate goods.

Given its special position in the Mexican economy, the oil sector is treated
differently. It is assumed that the behavior of this sector is determined by government
policy and therefore factor use in the Mexican crude oil sector remains constant.

Factor demand equations of different degrees of complexity are estimated. For U.S.

manufacturing sectors, a Generalized Leontief specification is used, which differentiates
between four different inputs: Capital, labor, materials and energy. This specification is
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general enough to allow different degrees of substitutability or complementarity among
factors of production. For commodities that make up the aggregate materials and energy
inputs, we assume the Leontief technology specification. For all Mexican sectors, and non-
manufacturing U.S. sectors, the quality and availability of the data did not allow for such
generalized specifications. In these sectors, it is assumed that value added and all
intermediate good are used in fixed proportions, and that value added itself obeys a Cobb-
Douglas specification.

As mentioned above, profit maximization by firms gives rise to factor demand
equations, which include demand for labor. A labor-leisure decision is not included in the
model, and therefore labor supply is either perfectly elastic (fixed real wage) or perfectly
inelastic (fixed employment). The data base is centered around 1988, a year in which
unemployment in the United States (5.4 percent) was at its lowest level since 1973, well
within the range where the natural rate of unemployment is considered to be. One should
not expect an FTA to alter the natural rate of unemployment in the United States.
Therefore, it is assumed in the model that full employment (i.e. as observed in 1988)
prevails in the United States, and adjustments in the labor market are achieved through
changes in the real wage rate. This is a standard assumption in CGE models of the United
States (see De Melo and Tarr (1990) and Hanson et. al. (1989)). In Mexico, on the other
hand, unemployment is an important phenomena. Therefore, fixed real wages are assumed
(as measured against a domestic consumption price index) and adjustments in the labor
market are achieved through a change in the employment level (a similar assumption is
employed by Kehoe and Serra-Puche (1983)).

Clearly, the correct specification lies somewhere between these two polar
assumptions. Given the relative size and trade structure of the two countries, one expects
that an FTA will only have a mild effect on the United States Therefore, both assumptions
would yield similar overall results for the United States. In the case of Mexico, with a much
larger supply of unemployed labor, it is plausible to expect that most effects will indeed be
reflected in an increase in employment.

Domestic demand has four components: private consumption, intermediate demand,
government, and investment (including inventory accumulation). Private consumption
demand follows an Almost Ideal Demand System (AIDS) specification. Under this
specification, consumption patterns are affected by both relative prices and household
income. The AIDS specification is a general "flexible” function and allows for both
complementarity and substitution between goods and services (see Deaton and Muellbauer
(1980)). Intermediate demand is calculated from total sectoral outputs, given the above
production functions and the Input-Output structure of the economy. The sectoral
composition of real investment and government demand is kept fixed and their levels
depend on the solution of the model.

All domestic demand is expressed in terms of the composite good which consist of
domestic sales, imports from the Partner and imports from the ROW. Similarly, domestic
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supply has three components: Domestic sales, exports to the partner and exports to the
ROW.

Government revenues from net tax collections are proportional to the activity in each
sector, whereas transfers are kept constant. Real government savings (i.e. budget deficit
or surplus) are also kept constant at their base year level, and thus government spending on
goods and services rises or falls roughly proportionally to the overall growth in the economy.

The ratio of net real investment to capital stock is kept fixed in the model.
Therefore, unless aggregate capital stock changes, aggregate real net investment is fixed.
Inventory demand by sector is a fixed proportion of domestic output. The difference
between net aggregate investment and inventory demand represents the total available funds
for purchasing new capital goods.

Aggregate savings are given by household, enterprise (including depreciation),
government, and foreign savings: they always equal aggregate net investment. Because both
aggregate real net investment and real government savings are exogenously determined, the
sum of real household, enterprise and foreign savings is also exogenously determined. This
implies that a real increase in any one of these components of savings (households,
enterprises and foreign) must be offset by one or both of the other two.

Net international transfers are assumed constant; these include debt repayments,
labor remittances and profit repatriations. The only exception is when capital is allowed to
increase in Mexico, in which case profit repatriations are allowed to change. Given this
assumption, all adjustments in foreign savings are achieved through changes in the trade
balance.

All trade barriers incorporated in the model are expressed in the form of ad-valorem
taxes. In the case of tariffs, this is a straightforward exercise since tariffs are by definition
ad-valorem taxes. On the other hand, for quantity restrictions one needs to calculate a
"tariff equivalent"”. A tariff equivalent is the ad-valorem tax required to induce consumers
to demand an amount of imports equal to the quota. Finally, the model includes a series
of constraints which force the bilateral trade flows, bilateral trade prices and the exchange
rates of the United States and Mexico to be consistent.

I1. MODEL EQUATIONS

This section provides a detailed description of the model’s equations. Several sets
and subsets are defined, to index both variables and parameters. To simplify the exposition,
Box 1 presents the sets and subsets defined, together with an explanation of the functional
notation. The equations, variables and parameters are detailed at the end of this section.



BOX 1

Description of item Notation Indices

Countries k "us”,"mx"

Trade partners wrld, dlrw "us”,"rt"for Mexico

"mx","rt"for United States

Model sectors I j 1to 44

Non-government ("private”)sectors ipriv 1to 43

Government sector igovt 44

Non-oil private sectors noilpriv 1to5,7t043

Oil sector crude 6

Institutions inst "labr","ent”

Factors for Cobb-Douglas fetr, rtcf "labor”,"capital”

Inputs for Generalized Leontief (GL)  input, tupni :Iabo_r":' “capital”, "matin",
enerin

Materials commodities for GL mat 1 to 20, 22 to 38, 40 to 44

Energy commodities for GL energy 21,39

Functions

sum(i, f(i)) = summation of f(i) over i

prod(i, f(i)) = multiplication of f(i) over i

log(z) = natural logarithm of z

sqrt(z) = square root of z

The model incorporates three regions: Mexico ("mx"),the United States ("us")and
the Rest of the World ("row™). Only Mexico and the United States are fully modeled, while
the rest of the world is a passive recipient (and provider) of goods and services. The index
k denotes the countries actually modeled; for each of these, we divide its trade partners
(wrld or dlrw) between a partner and the rest of the world. For example, Mexico’s trade
partners are the "us"and the "row".

~ Forty four sectors are included in the model, indexed by either i or j. The first 43
are non-government sectors (ipriv) and the last one is the government (igovt). In the case
of Mexico, non-government sectors are further divided into non-oil sectors ("noilpriv")and
the oil sector ("crude™). There are two institutions which act as the recipients of Value
Added, indexed by inst: labor ("labr")and enterprises ("ent").

. Two different specifications are used on the supply side (see below for more details):
Cobb-Douglas and Generalized Leontiet (GL). In the case of the Cobb-Douglas, output
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follows a Leontief specification between intermediates and value added. Value added, in
turn, is produced by two factors following a Cobb-Douglas specification indexed by fetr:
labor ("labor")and capital ("capital”). In the case of the Generalized Leontief specification,
output is produced by means of two factors and two composite intermediates, all of these
indexed by inpui: Labor ("labor"), capital ("capital"), materials ("matin") and energy
("enerin™). Each of the intermediates, in turn, is a fixed composite of other intermediates.
The sectors included in the materials composite are indexed by mat, and those included in
the energy composite are indexed by energy.

The following rules are used in the model’s specification:

(1) Uppercase names denote variables, lowercase
names denote either parameters or functions;

(ii)  International prices of exports and imports (as
seen by country k) are stated in the currency of
the foreign country (wrld);

(i) The exchange rate variable, EXR(k,wrld),
translates one unit of the currency of country
wrld, into the currency of country k;

(iv)  International transfers are denominated in the
currency of the country providing the funds.

The equations are organized in blocks; the first block presents the basic price definitions (or
nominal identities) of the model. To help interpret the remainder of the model, we will go
over the first set of equations in;some detail. Equation (1) states that the nominal output
of activity i in country k equals the nominal output of activity i marketed domestically, plus
the sum (by country of destination) of activity i’s nominal exports from country k to country
wrld (in country K’s currency); this is the "adding up” condition on the CET function.

The specification of this equation implies that the domestic price of domestic goods -
marketed within the country need not equal the domestic price of goods exported. This
distinction responds to the assumption that goods are differentiated by country of origin and
destination. For example, Mexican goods sold in Mexico are imperfect substitutes for
imports from the United States or the ROW. They are also imperfect substitutes for
Mexican goods exported to the United States or the ROW.

Equation (2) defines the domestic price of commodity i exported from country k to
country wrld as its international price denominated in country’s wrld currency, multiplied
by the exchange rate between country k and country wrld. Equation (3) states that the
domestic price of commodity i imported in country k from country wrld, equals its
international price (in country wrld’s currency) multiplied by the exchange rate between
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country k and country wrld, multiplied by its respective tariff and tariff equivalent rates, and
divided by additional uniform? taxes levied on the domestic sales of these imports. Notice
that the tariff equivalent rate is specified as a tax imposed in addition to the tariff.

Sectoral output is the sum of value added, indirect taxes and intermediate inputs (at
market prices); this can be seen by multiplying both sides of equation (4) by sectoral output.
As seen from this equation, indirect taxes are held proportional to domestic output.
Equation (5) states that nominal output by activity i equals the sum of nominal commodity
output produced by this activity’; both magnitudes are measured in producer prices.

Equation (6) translates the domestic producer price of domestic goods into market
prices, by adding taxes and subtracting subsidies from the producer price. Equation (7)
further defines the price of domestic absorption as the weighted average of the domestic
price of domestic goods and imported goods; it is the adding-up or budget constraint
condition on the CES function. Equations (8) and (9) define the price indices of capital and
consumption.

The second block of equations develops the production side of the model. Equations
(10) trough (20) apply to the private sectors (with the exception of the Mexican oil sector).
Equation (10) presents a Cobb-Douglas specification for value added in Mexican non-oil
sectors, and equation (11) presents the relevant first order conditions for this specification.
Equation (12) restates equation (4) in terms of the Generalized Leontief (GL) cost function
specification of inputs, while equation (13) lays down the first order condition of the GL
cost function®. Equations (14) through (19) relate the price and quantity variables of the
GL cost function to the variables of the input-output table used in the rest of the model.

Equations (20) to (23) apply to the government sectors and the Mexican oil sector.
Equations (20) and (22) define value added for the Mexican oil sector and for the
government sector in both countries; equations (21) and (23) determined the use of factors
of production in these same sectors. The specification of equation (21) follows the
assumption that resource use in the Mexican oil sector is determined by the government and
unless this sector is included in the FTA (an unlikely event), one cannot asses whether and
to what extent will resource use in this sector change. For the government sector it is
assumed that resource use is proportional to total real government spending.

The third block of equations covers the trade relationships. Equation (24) specifies
domestic output as a CET composite of exported and domestically consumed goods. The

? Uniform in the sense that they do not differentiate between countries of origin.
} For Mexico this is a trivial identity since Mexico’s Make matrix is diagonal.

* The Generalized Leontief specification was used only in U.S. manufacturing sectors; all
other sectors follow a Cobb-Douglas specification which was set as a special case of the GL.
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first order conditions for optimal allocation of domestic output among domestic and foreign
markets are detailed in equation (25). The correspondent CES import specification is
outlined in equations (26) and (27).

The fourth block of equations details the Input-Output links within each economy.
Equations (28) to (30) determine the intermediate input flows for private sectors; in the U.S.
these flows are a function of two main inputs (materials and energy). Equation (31)
determines intermediate flows derived from the government sector’s output, while Equations
(32) and (33) determine the relationship between the domestic output of activities and
commodities through the Make matrix. The assumption here is that each activity produces
commodities in its own fixed proportlons and that the technology is specific to the
commodity rather than the activity.

The fifth block covers the allocation of income to different players in the economy.
Factors of production are the recipients of value added and net foreign transfers from
abroad, including repatriated profits (Equations (34) to (36)). Factors, in turn, pass their
income to their respective institutions (labor and enterprises), with labor paying Social
Security taxes and enterprises receiving transfers from the government (Equations (37) to
(39)). Finally, households collect income from labor, enterprises, the government and
abroad (equations (39) to (42)). Notice that while all net labor income is distributed to
households, enterprises save part of it and also repatriate profits abroad. Notice that the
way the model has been specified, all net profit repatriations in the base year are already
included as part of the remittances from capital to the rest of the world. The variable
FDIREPAT relates only to incremental repatriations due to changes in the capital stock
after the base year.

The sixth block presents the specification of government taxes, subsidies and transfers
(Equations (43) through (53)), and the calculation of total government revenues (Equation
(54)). Notice that government revenues include net foreign transfers.

The seventh block outlines the specification of savings, investment and depreciation
in the model. Household savings are a constant proportion of household income, while real
government savings are kept at their base year level. Net enterprise savings are a fixed
proportion of net enterprise income. Foreign savings with each trade partner are defined
as the current account balance with the partner (in the partner’s currency)’. Total foreign
savings aggregate both partner’s foreign savings in domestic currency, while total savings are
the sum of enterprise, government, houschold and foreign savings. Finally, net investment
is kept as the same proportion of the capital stock as in the base year. Equation (64) can
be regarded as the "foreign market closure” and implies that changes in foreign savings are
fully offset by changes in domestic private savings. once corrected for the price level change.

3 Nominal imports minus norhinal exports, minus net transfers from the partner (including
profit repatriations), all in the partner’s currcncey.
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The eighth block details the sectoral allocation of expenditure items. Private
consumptions follows an Almost Ideal Demand System (AIDS) specification and real
government consumption keeps the same allocation as in the base year. Nominal
investment net of inventory changes, is distributed across sectors by the capital composition
vector. Finally, inventory investment is a fixed proportion of sectoral output.

The ninth block fixes net foreign transfers. For the United States, these are fixed in
U.S. dollars, while for Mexico these are fixed in the currency of the foreign country. The
tenth block ensures consistency between the United States and Mexico real trade flows and
between their import and export prices; it also fixes international prices for trade with the
rest of the world. The eleventh block ensures consistency between U.S. and Mexico’s
exchange rates, and sets the rest of the world price as the numeraire.

The twelfth block closes the factor markets. Aggregate labor in the United States
remains constant, while in Mexico the real wage is fixed and aggregate labor is endogenously
determined®. Aggregate capital in both countries is exogenously set’. Except for capital
in the Mexican oil sectors, the relation of factor returns between sectors remains constant
at their base year values. In the Mexican oil sector, capital absorbs all fluctuations in value
added. Finally, the last equation ensures that aggregate factor supply equals aggregate
factor demand.

The last block states the market clearing conditions. The savings-investment identity
should hold by virtue of Walras’ law, and it is therefore dropped from the system of
equations. An independent-consistency check for the model is performed at the end of each
run, to ensure that this relationship indeed holds.

® In principle, one could incorporate a more general labor supply schedule. In addition to
the specification presented here, we also ran the model under the alternative that the real
wage in the United States remains fixed.

" In a different version of the model the real return to capital in Mexico was kept fixed, and
therefore the aggregate Mexican capital stock was endogenously determined.
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EQUATIONS, VARIABLES AND PARAMETERS

L. Price Equations

(1) PX(i.k) * XD(i.k) = PA(i,k) * XXA(ik)+ sum(wrid, PE(i,kwrld) * E(i.kwrld))

(2) PE(i.k.wrld) = PWE(ik,wrld) * EXR(k,wrld)

(3) PM(i,k.wrld) = PWM(ikwrld) * EXR(kwrld) * (1 + tm(ikwrld)) * (1 + tmeq(ik.wrld))/ (1 - itax(i,k))
(4) PVA(i,k) = PX(i.k) * (1 - afee(i,k)) - sum(j, io(j,i,k) * P(j,k))

(5) sum(j, DMAKE(i,j,k) * PD(j.k)) = PA(i,k) * XXA(ik)

(6) PT(i.k) = ((1 - subr(ik)) * PD(ik)) / (1 - dtax(i.k))

(7) P(i.k) * X(i,k) = PT(i,k) * XXD(i,k) + sum(wrid, PM(i,k,wrld) * M(i.k,wrld))

(8) PK(k) = sum(i, iles(i,k) * P(i,k}))

(9) PINDEXCON(k) = sum(i, pwtscon(i,k) * P(i.k))

II. Production and Factor Demands

(10) XD(noilpriv,"mx")= ad(noilpriv,"mx")* prod(fctr, FDSC(noilpriv,fctr,”mx")** alpha(noilpriv,fctr,"mx"))

(11) WF(fctr,"mx")* WFDIST(noilpriv.fctr,"mx"y* FDSC(noilpriv.fctr,"mx")= alpha(noilpriv.fctr,”mx")
* XD(noilpriv,"mx")* PVA(noilpriv,"mx")

(12) PX(ipriv,"us") * (1 - afee(ipriv,"us”)) * XD(ipriv,"us") = sum(input,PINPUT(ipriv,input) *
INPDEM(ipriv,input))

(13) INPDEM(ipriv,input) = egl(ipriv,input) + (XD(ipriv,"us")* sum(tupni, bgl(ipriv,input,tupni)
* sqrt(PINPUT (ipriv,tupni)/ pinputQ(ipriv,tupni)))/ sqrt(PINPUT(ipriv,input) * pinputQ(ipriv,input)))

(14) INPDEM(ipriv,”capital™)= FbSC(ipriv."capital","us")

(15) INPDEM(ipriv,“labor")= FDSC(ipriv,"labor”,"us")

(16) PINPUT (ipriv,"capital”)= WF("capital”,"us"y WFDIST(ipriv,"capital”,"us")
(17) PINPUT (ipriv,"labor")= WF("labor","us"} WFDIST(ipriv,"labor"."us")

(18) PINPUT(ipriv,"matin")= sum(mat, iomat(mat.ipriv) * P(mat,"us"))

(19) PINPUT(ipriv,"enerin”)}= sum(energy, ioenergy(energy,ipriv) * P(energy, us"))

(20) PVA(crude,"mx")* XD(crude,"mx")= sum(fctr, WF(fctr,”mx")* WFDIST(crude,fctr,"mx")
* FDSC(crude,fctr,"mx"))
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(21) FDSC(crude,fctr,"mx")=E=  fdscO(crude,fctr,"mx")
(22) PVA(igovt,k) * XD(igovt,k) = sum(fctr, WF(fctr,k) * WFDIST(igovt,fctr,k) * FDSC(igovt,fctr,k))

(23) FDSC(igovt,fetr.k) = fdscO(igovt.fetr,k) * GTOT(k) / gtotO(k)

I11. Trade Equations

" (24) XD(ik) = at(i,k) * (sum(wrld, gamma(ik.wrld) * E(i,kwrld) ** (-rhot(i,k)))
+ (1 - sum(wrld.,gamma(i,k,wrld))) * XXA(i,k) ** (-rhot(i,k))) ** (-1/rhot(i,k))

(25) E(i.kwrld) / XXA(i.k) = (PA(i,k) / PE(ik.wrld) * gamma(i,k.wrld) / (1 - sum(dlrw,gamma(i.k,dlrw))))
** (1/ (1 + rhot(i,k)))

(26) X(i,k) = ac(i,k) * (sum(wrld,deita(i,k.wrld) * M(i.kwrld) ** (-rhoc(i,k)))
+ (1 - sum(wrld,delta(i,k,wrld))) * XXD(i,k) ** (-rhoc(i,k))) ** (-1/thoc(i,k))

(27) M(ikwrld) / XXD(i.k) = (PT(i,k) / PM(i,kwrid) * delta(ik,wrld)/ (1 - sum(dlrw, defta(i.k.dlrw))))
** (V1 + rhoc(i,k)))

IV. Input - Qutput Links

(28) ZD(mat,ipriv,"us") = iomat(mat,ipriv) * INPDEM(ipriv,"matin")

(29) ZD(energy.ipriv,"us") = ioenergy(energy,ipriv) * INPDEM(ipriv,"enerin")
(30) ZD(i.ir—=""..__ ; - io(iipriv,"mx")* XD(ipriv,"mx")

(31) ZD(i,igovt,k) = io(i,igovt,k) * XD(igovt.k)

(32) DMAKE(i,j,k) = mk(ij.k) * XXA(i,k)

(33) sum(i. DMAKE(i,j.k)) = XXD(j,k)

V. Income allocation
(34) VALADD(i fetr,k) = WF(fctr,k) * WFDIST(i,fctr,k) * FDSC(i,fctr.k)

(35) YFCTR (fetrk) = sum(wrld, (FFAC(fctrkwrid)+ FDIREPAT(kwrld)* dum(fctr)) * EXR(k.wrld))
+ sum(i, VALADD(,fctr.k))

(36) FDIREPAT(wrld k)= repat(k) * fdishr(k) * dest(k.wrld) * (YINST("ent",k} ENTTAX(k)- TOTDEP(k))
where: fdishr(k) = (1-domshr(k)) * fdicap(k) / FS("capital” k)
(37) YINST("1abr" k)= sum(fctr, YVALINS("labr" fctr.k))

(38) YINST("ent" k)= sum(fctr, YVALINS("ent" fctr.k)» ENTTRF(k)
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(39) YVALINS(ins,fctr,k)=_ sfctyi(ins,fetr,k) * (YFCTR(fctr,k) - SSTAX(fctrk))
(40) YH(k) = sum(wrld, FREMIT(k.wrid) * EXR(k,wrld)) + sum(ins, INTYH(ins,k)) + HHTRF(k)
(41) INTYH("labr" k)= sintyh("labr" k) * YINST("labr" k)
(42) INTYH("ent" k)= sintyh("ent",k) * (YINST("ent",k) - ENTTAX(k) - ENTSAV(K)
- TOTDEP(k) - sum(wrld, FDIREPAT(wrld.k)))
VI. Government Acgounts
(43) SSTAX(fetr k) = stax(fctr,k) * YFCTR(fctr.k)
(44) ENTTAX(K) = etax(k) * YINST("ent" k)
(45) HHTAX(k) = htax(k) * YH(K)
(46) TARIFF(ikwrld) = tm(i,kwrid) * M(ikwrld) * PWM(ikwrld) * EXR(k.wrld)
(47) TAREQV(i,kwrld) = tmeq(ikwrld) * (1 + tm(ikwrld)) * M(ikwrid) * PWM(i,k,wrld) * EXR(k,wrld)
(48) IMPTAX(i,K) = itax(ik) * sum(wrld, PM(i,kwrld) * M(ikwrld))
(49) ACTFEE(i,K) = afee(ik) * PX(i,k) * XD(i,k)
(50) SUBSIDY((ik) = subr(ik) * PD(ik) * XXD(ik)
(51) DOMTAX(i,k) = dtax(ik) * PT(iky * XXD(i,k)
(52) ENTTRF(K) = enttrfO(k) * GR(k) / gr0(k)
(53) HHTRF(K) = hhtrfo(k) * GR(K) / grO(k)
(54) GR(K) = sum((i,wrid), TARIFF(ik,wrld)+ TAREQV(i,k.wrld))
+ sum(i, ACTFEE(i,k) - SUBSIDY(ik) + DOMTAX(ik)+ IMPTAX(i,k))
+ sum(fctr, SSTAX(fctr.k)) + HHTAX(K)) + ENTTAX(k)
+ sum(wrld, FGOV/(k,wrid) * EXR(k,wrld))
VIL Savings, Deprecjation and Investment
(55) HHSAV(k) = mps(k) * YH(K)
(56) GOVSAV(k)= GR(k) - sum(i, GD(i.k) * P(ik)) - ENTTRF(k) - HHTRF(K)
(57) GOVSAV(K)/ PINDEXCON(k)= govsav0(k)/ pindexcon0(k)

(58) ENTSAV(k) = ((1-fdishr(k)) * esr(k) + fdishr(k)) * (1-repat(k)) * (YINST("ent"k)- ENTTAX(K) -
TOTDEP(k))
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(59) DEPR(i,k) = deprate(i,k) * PK(k) * FDSC(i,"capital" k)
(60) TOTDEP(K) = sum(i, DEPR(i,k)) A
(61) FSAV(k,wrid) = sum(i, PWM(ik,wrld) * M(i,k,wrld) - PWE(i,k,wrld)
* E(i,k,wrld)) - sum(ins, FINS(ins,k,wrld)) - sum(fctr, FFAC(fctr k,wrid))
- FREMIT(k,wrld) - FGOV(kwrld) + FDIREPAT(k,wrid)/ EXR(k,wrid)
(62) FBAL(k) = sum(wrld, FSAV(k.wrld) * EXR(k,wrld))
(63) TOTSAV(k) = ENTSAV(k) + TOTDEP(k) + GOVSAV(k)+ HHSAV(k) + FBAL(k)
(64) (TOTSAV(K) - TOTDEP(K)) / (PK(k) * FS("capital"k))= (totsavO(k) - totdepO(k)) / (pkO(k) ®
fsO("capital” k))

VIII. Expenditure allocation

(65) P(i.k) * CD(i.k) = (acs(i,k) + sum(j, ges(ik,j) * log(P(j.k))) .
+ bes(i,k) * log(sum(j, CD(.k)))) * (YH(k) - HHTAX(k) - HHSAV(k))

(66) GD(ik) = gles(ik) * GTOT(X) _ |
(67) P(ik) * ID(iK) = iles(ik) * (INVEST(K) - sumj, PGK) * VD(G.K)))

(68) VD(i,k) = vdsh(i.k) * XD(i,k)

IX. Net foreign transfers

(693) FFAC(fetr,"us" wrld)* EXR("us"wrld)= ffacO(fctr,"us" wrld)* exr0("us" wrid)
(69b) FFAC(fetr,"mx" wrld)= ffacO(fetr,"mx",wrld) '

(70a) FREMIT (fctr,"us" wrld)* EXR("us",wrld)= fremit0(fctr,"us" wrid)* exr0("us",wrid)
(70b) FREMIT(fctr,"mx",wrld)= fremitO(fctr,”mx",wrld) )

(712) FGOV(fetr,"us" wrld)* EXR("us" wrld)= f_govO(fctr.;"uS'«".wrld)‘ exr0("us",wrid)

(71b) FGOV(fctr,"mx",wrld)= fgovO(fctr," mx",wrld)

X. Trade consistency and international prices
(72) M(i".usll'"mxl') E(i’"mx“,"us")
(73) E(i'"us"’"m") M(i'"mx"'"us")

(74) PWM(i,"us","mx""} PWE(),"mx","us"} EXR("mx","us")
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(75) PWE(i,"us","mx"¥ PWM(i,"mx","us"} EXR("mx","us")
(76) PWM(ik."rt")= pwmO(ik,"rt")

(77) PWE(ik,"rt")= pweO(ik,"rt")

XI. Exchange rates |
(78) EXR("us","mx"y EXR("mx","us"} 1
(79) EXR("us","rt"y EXR("mx","us"y EXR('mx""rt")

(80) EXR(k."rt")= 1

XI1. Eactor Markets

(81) FS("labor","us"} fs0("labor","us") |

(82) WF("labor","mx"} PINDEXCON("nix”)s wm("labor"."rﬁx") pindexcon0("mx")
(83) FS("capital" k)= fs0("capital",k)+ fdicap(k)

(84) WFDIST(ifctr,"us")= wfdistO(i‘.fCtr."us")'

(85) WFDIST(j,"labor","mx"} wifdist0(i,"labor","mx")

(86) WFDIST (igovt,"capital”,"mx"} wfdistO(govi,"capital”,"mx")

(87) WFDIST(noilpriv."capital”,"mx"} wfdi;tp(r_.onpriv."'capital"."mx")

(88) FS(fctr,k) = sum(i, FDSC(i.fctr,k))

X11I1. Market clearing conditions

(89) X(i,k) = CD(ik)) + ID(i.k) + GD(ik) + VD(i,k) + sum(j, ZD(i,j,k))
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VARIABLES
Prices

PX(i,k)

PD(i,k)

PT(i.k)

PA(,k)

P(i.k)

PK(k)
PE(i,k,wrld)
PWE(ik.wrld)
PM(i,k,wrld)
PWM(i,k,wrld)
EXR(k,wrld)
PINDEXCON(k)
PINPUT (i,input)
PVA(,k)

Production and trade

X(i,k)
XD(i,k)
XXD(i.k)
XXA (k)
E(i,k,wrid)
M(i.k,wrld)
ZD(i,j.k)
DMAKE(i,j,k)

Factors

FS(fctr k)
FDSC(i,fctr.k)
INPDEM(i,input)
WF(fctr k)
WFDIST(i,fctr,k)

Income and expenditure

YFCTR(fctr.k)

YVALINS(ins,fctr,k)

YINST(ins.k)
INTYH(ins k)
YH(K)
VALADD(i.fetr k)
FDIREPAT(kwrld)

CD(i.k)
GD(i,k)
GTOT(k)

OUTPUT PRICE

DOMESTIC PRICE OF OUTPUT WITHOUT COMMODITY TAXES
DOMESTIC PRICE OF OUTPUT WITH COMMODITY TAXES
DOMESTIC PRICE OF ACTIVITIES

ABSORPTIONPRICE

PRICE OF CAPITAL

PRICE OF EXPORTS IN DOMESTIC CURRENCY

WORLD PRICE OF EXPORTS - in "wrld"currency units

PRICE OF IMPORTS IN DOMESTIC CURRENCY

WORLD PRICE OF IMPORTS - in "wrld"currency units
EXCHANGE RATE - units of country "k"currency per unit of "wrld"
ABSORPTIONPRICE INDEX

GENERALIZED LEONTIEF PRICE OF INPUTS

PRICE OF VALUE ADDED

ABSORPTION

DOMESTIC OUTPUT

DOMESTIC SALES OF COMMODITIES

DOMESTIC SALES OF ACTIVITIES

EXPORTS FROM k"to "wrid"

IMPORTS FROM "wrld"to "k"

INTERMEDIATE FLOWS - spending by activity "j"in purchasing commodity "i"
DOMESTIC MAKE MATRIX - production by activity "i" of commodity “j"

AGGREGATEFACTOR SUPPLY

FACTOR DEMAND BY SECTOR .

INPUT DEMAND FOR US GENERALIZED LEONTIEF
AVERAGEFACTOR PRICE

FACTOR DIFFERENTIAL

TOTAL FACTOR INCOME

MAPPING OF VALUE ADDED FROM FACTORS TO INSTITUTIONS
TOTAL INSTITUTIONALINCOME

HOUSEHOLD DISTRIBUTION OF INSTITUTIONAL INCOME
HOUSEHOLD INCOME

VALUE ADDED BY FACTOR

REPATRIATED FOREIGN DIRECT INVESTMENT PROFITS FROM
COUNTRY wrld TO COUNTRY k - in country wrld’s currency
SECTORAL PRIVATE REAL CONSUMPTION

SECTORAL GOVERNMENT REAL SPENDING

TOTAL GOVERNMENT REAL SPENDING
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ID(i.k) INVESTMENT DEMAND
VD(i.k) INVENTORY DEMAND

Savings, depreciation and jnvestment

HHSAV(kK) HOUSEHOLD SAVINGS
GOVSAV(k) GOVERNMENT SAVINGS
ENTSAV(K) ENTERPRISE SAVINGS
DEPR(i.k) DEPRECIATION BY SECTOR
TOTDEP(k) TOTAL DEPRECIATION
FSAV(k.wrld) FOREIGN SAVINGS
TOTSAV(k) TOTAL SAVINGS

INVEST(k) TOTAL INVESTMENT

Taxes, subsidies and government transfers

SSTAX(fctr,k) FACTOR TAXES

ACTFEE(i,k) INDIRECT TAXES

TARIFF(i.k.wrld) TARIFF REVENUE

TAREQV(i.kwrld) QUOTA RENTS

SUBSIDY((i.k) SUBSIDIES

DOMTAX(i.K) DOMESTIC COMMODITY TAXES

IMPTAX(ik) IMPORT COMMODITY TAXES

ENTTAX(K) ENTERPRISE TAX

HHTAX(hh.k) INCOME TAX

ENTTRF(K) GOVERNMENT TRANSFERS TO ENTERPRISES
HHTRF(hh.k) GOVERNMENT TRANSFERS TO HOUSEHOLDS
GR(k) GOVERNMENT REVENUE

Net International transfers

FFAC(fctr,k,wrld) WORLD TO FACTORS
FINS(ins,k,wrld) WORLD TO INSTITUTIONS
FREMIT(k,wrld) WORLD TO HOUSEHOLDS

FGOV(k,wrld) WORLD TO GOVERNMENT
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PARAMETERS

Some parameters carry the value of variables in the base year. These parameters share the same name as the
variable, with the addition of a "0". For example, the parameter "fdsc0"holds the base value of the variable

FDSC.

tm(i,k.wrld)
tmeq(i.k,wrld)
itax(i,k)
afee(i,k)
subr(i,k)
dtax(i,k)
stax(fctr.k)
etax(k)
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iomat(mat,ipriv)
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mk(i,j.k)
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ad(ipriv,k)
alpha(ipriv,fctr,k)
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bgl(ipriv,input,tupni)
at(i.k)

rhot(i.k)
gamma(i,k.wrld)
ac(i.k)

rhoc(i.k)
delta(i,k,wrld)
acs(i,k)

ges(ik.j)
bes(ik)

gles(i,k)
sfctyi(ins,fctr,k)
sintyh(ins,k)
repat(k)

dum(fctr)
dest(k,wrld)
fdishr(k)
fdicap(k)
esr(k)

mps(k)
deprate(i,k)

TARIFF RATE ON IMPORTS FROM “wrld"TO COUNTRY "k"
TARIFF EQUIVALENT RATES

IMPORT TAX

AD-VALOREM ACTIVITY FEES

AD-VALOREM SUBSIDIES

TAX INCLUSIVE COMMODITY TAX RATES

TAX RATES ON FACTORS

TAX RATES ON ENTERPRISES

TAX RATES ON HOUSEHOLDS

INPUT-OUTPUT COEFFICIENTS

SECTORAL DISTRIBUTION OF FIXED INVESTMENT
SECTORAL DISTRIBUTION OF CHANGE IN STOCKS
INPUT-OUTPUT COEFFICIENTS FOR MATERIALS SECTORS
INPUT-OUTPUT COEFFICIENTS FOR ENERGY SECTORS
COEFFICIENTS OF MAKE MATRIX

ABSORPTION INDEX WEIGHTS

COBB-DOUGLAS CALIBRATED INTERCEPT
COBB-DOUGLAS COEFFICIENTS

GENERALIZED LEONTIEF CONSTANT TERM
GENERALIZED LEONTIEF PRICE COEFFICIENTS

CET FUNCTION CONSTANT TERM

CET FUNCTION SUBSTITUTION COEFFICIENT

CET FUNCTION SHARE PARAMETERS

CES FUNCTION CONSTANT TERM

CES FUNCTION SUBSTITUTION COEFFICIENT

CES FUNCTION SHARE PARAMETERS

AIDS DEMAND SYSTEM - CONSTANT TERM

AIDS DEMAND SYSTEM - PRICE COEFFICIENT

AIDS DEMAND SYSTEM - SPENDING COEFFICIENT
SECTORAL DISTRIBUTION OF REAL GOVERNMENT SPENDING
DISTRIBUTION OF FACTOR INCOME TO INSTITUTIONS
DISTRIBUTION OF INSTITUTION INCOME TO HOUSEHOLDS
PROPORTION OF NEW FOREIGN OWNED CAPITAL PROFITS
REPATRIATED

DUMMY EQUAL TO ONE IF fctr EQUALS "capital”
APPORTIONING OF REPATRIATED PROFITS

PROPORTION OF NEW CAPITAL OWNED BY FOREIGNERS
INCREASE IN AGGREGATE CAPITAL STOCK

RATIOOF RETAINED EARNINGSTO DIVIDENDS,CALCULATEDOVER
LOCAL INVESTORS

MARGINALPROPENSITY TO SAVE

CAPITAL DEPRECIATION RATE
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IIIl. PARAMETER ESTIMATION

An effort was made to estimate as many functional relationships as possible from
historical data. This task was difficult since it is not always possible to obtain reliable time
series data at a sectoral level. When time series data is not available, point estimates were
derived from the base year data, or alternatively, a literature search was done to provide
reasonable values.

U.S. Manufacturing Production Function

Production behavior in CGE models is traditionally modeled by means of Constant
Elasticity of Substitution (CES) production functions. Even though this functional form is
very useful when limited data are available or the purpose is to develop simple models, its
main disadvantage is that it imposes identical substitutability among any two inputs to be
identical.

To avoid imposing this limitation, the behavior of manufacturing industries is derived
by means of a Generalized Leontief Cost Function (see Diewert (1971)). This "flexible"
functional form allows for arbitrary substitution patterns among inputs.

For estimation, the cost function is restricted to represent a constant returns to scale
production technology. The specification differentiates among four factors of production:
Capital (k), Labor (1), Energy (¢) and Materials (m):

v COST=Q- e - EZ B; - VPP, : 1)
'
where: Q output
t time
B; substitution coefficients
r technological change coefficient
P, price of factor i

and: B; = B;. The coefficient r measures the percent reduction in costs over time, due to
disembodied, Hicks-neutral technical change.

Time series data for the period 1949 - 1986 were provided by the Bureau of Labor
Statistics, U.S. Department of Labor. The data were classified by two-digit SIC industries.
The coefficients were obtained through simuitaneous estimationt of the system of factor
demand equations by Nonlinear Least Squarcs, imposing the restriction described above and
taking into account the contemporaneous corrctation of stochastic terms across equations.
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Consumption Demand Functions

As with the production side of U.S. manufacturing, we also used a flexible functional
form for the consumption side of the model. The "AlmostIdeal Demand System" (AIDS)
specification, introduced by Deaton and Muellbauer (1980), allows for arbitrary substitution
patterns between consumption categories.

Demand for consumption category i is specified in terms of the share of total
consumption spent in this category:

P -X EXP
S =4 "1 -4 + G. 1 P, + B, 10__ 2)
. ggp " A X Gyl 2220

where: Total consumption expenditure
Demand of consumption category i
Price of consumption category i
Basic share coefficient
Expenditure coefficient
Substitution coefficients

p}yxg

)

ij
and the aggregate price index is defined as:

logP=A°+zk:At-long+%';EGh-logP,,-logP. (3)

A set of jointly normal stochastic terms were added to the share equations. The
resulting system was estimated by Maximum Likelihood estimation, taking into account the
symmetry, adding-up and homogeneity constraints. Since the dependent variable (the
shares) add up to one by construction, it is necessary to delete one category from the system
when performing Maximum Likelihood (there is no problem in choosing which category to
delete, since the estimator is invariant to this choice).

Trade elasticities

Given the frequent changes in trade regulations, the existence of non-tariff barriers
and the lack of detailed data, the elasticities of the CES and CET functions were not
estimated. For both specifications an elasticity of 2 was assumed for all sectors. This
number is within the range used in the literature. Adelman and Robinson’s (1988) average
elasticity lies between 1.7 and 1.8, while both De Melo and Tarr (1989) and Hanson et. al.
(1989) use values equal or greater than 2 for most of their sectors. Assuming an elasticity
of 2 is conservative since, as trade barriers are lowered and efforts to penetrate each others
markets increase, products will become more substitutable and therefore elasticities would
increase.
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Tariff equivalents

Non-tariff barriers potentially include many items, most of which are very hard to
quantify; we have concentrated on import quotas. The generally accepted procedure to deal
with these trade restraints is to convert them into tariff equivalents. A tariff equivalent is
the ad-valorem tax required to induce consumers to demand the amount of imports equal
to the quota. In the model, tariff equivalents are 1mposed in addition to existing tanffs
That is, the tariff equivalents are applied to import prices inclusive of tariffs.

Tariff equivalents for the US were obtained from USITC (1989) and USITC (1990).
In some cases, the numbers published by the ITC are for specific industries that do not
directly match the industry classification used in the model. For these, the ITC calculations
are weighted by domestic output.

Tariff equivalents for Mexico are estimated by analyzing sectoral changes in tariffs,
licensing restrictions and imports, between May and December 1985. On July 1985 the
Mexican government implemented a trade reform, one of whose objectives was to make the
system of protection more "transparent”. The intention was to raise tariffs and reduce
licensing requirements, while keeping the level of protection constant.

Most probably these changes did not exactly offset each other. In some sectors, the
reduction in import restrictions was more than compensated by the tariff increase, and vice-
versa. Therefore, in comparing the relative change in these two magnitudes, one needs to
correct for possible sectoral deviations. In the estimation, we corrected by the difference
between a sector’s growth rate in imports and the average growth rate in imports. In
general, import growth above the average implies that the tariff increase should have been
higher to maintain the same level of protection.

The following relationship embodies the properties described above:

hot -4 P By @
100 -B-(1 + %M - %m ) - (100 + p, - p)
where:
P1 P2 - levels of protection in periods 1 and 2
t, ty - tariff rates in periods 1 and 2
oM - growth rate of total imports between 1985 and 1984
%om - growth rate of sectoral imports between 1985 and 1984
A, B - parameters
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CHANGE IN TARIFFS

S

The graph below presents this relationship under three alternative cases. In the
central one, the growth in sectoral imports equals the growth in total imports. The top line
presents the case in which the growth in sectoral imports is lower than the growth in total
imports and therefore the tariff increase more than compensates for the reduction in
protection. The lower line presents the case in which the growth in sectoral imports is

‘higher than the growth in total imports and therefore the tariff increase does not

compensate for the reduction in protection.

TARIFF EQUIVALENTS FOR MEXICO

45+
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The level of protection is measured as the percentage of domestic sectoral production
subject to import licensing requirements; it averaged 92.2 percent in May and 47.1 percent
in December. Sectoral tariffs are ad-valorem rates, weighted by domestic producnon, they
averaged 23.5 percent in May and 28 S percent in December.

The above specification is used to simulate the effect of the removal of import
licensing. The level of protection in the second period (p,) becomes zero, and import growth
is assumed equal to the overall average. The new level of tariffs becomes:

Py

A &)
100 - B - (100 - p,)

=8+

Response lags

The Mexican economy has been traditionally more protected than the U.S. economy.
However, since 1985 Mexico has made a significant effort in opening its economy to foreign
competition, by simplifying the tariff code and lowering tariffs and non-tariff barriers. The
most notable change during this period has been the reduction in non-tariff barriers. This
was achieved by the almost complete elimination of import licensing requirements in
Mexico. Part of the reduction in import licensing requirements was initially compensated
by higher tariffs; over time these were also gradually reduced. In the last two years, the
tariff code was further simplified to reduce the variability of protection across sectors. This
resulted in a slight increase in the average tariff rate, since the new code imposed a ten
percent tariff on goods formerly enjoying zero or five percent tariff rate.

The full effect of changes in economic conditions are not instantaneously reflected
in an economy. In most cases it is impossible to shorten the time period required to
implement economic decisions. For example, if a firm wants to increase production beyond
its current capacity, it takes time to order, receive and install new equipment and have it
fully operational. Or if export prices become very attractive because of a devaluation, it
may still take time to establish marketing networks, and therefore exports do not react
immediately to changes in the exchange rate.

These lags are also present in the case of changes in trade barriers. Therefore, the
observed trade structure in Mexico and the United States in 1988 is not a reflection of the
protection levels in that year, but rather of their protection structure in 1985 or 1986. To
evaluate the effects of an FTA one needs first to simulate the structure of the economies
as it would look once the effects of the current protection structure are fully accounted for.
To carry this simulation, we assume that the trade structure of 1988 reflected the protection
in place in 1986, i.e. a lag of two years. We then use the model to simulate the effects of
replacing the protection structure as it was in 1986, by the protection structure of the most
recent available year. In other words, we create a base line where the lags in trade behavior
as well as the latest available protection structure are imposed on our base year. For the
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case of Mexico, we used the protection structure in place at the end of 1990. For the case
of the United States we used the protection structure in place in 1988, the last year for
which detailed data is available. The fact that we could not use the protection structure of
1990 for the United States has no impact on the results, since there were no major changes
in-this period.

IV. DATA SOURCES

Base year data for the U.S. Social Accounting Matrix (SAM) and the model, were
gathered from a variety of government sources including the U.S. Department of Commerce,
U.S. Department of Labor and U.S. International Trade Commission.

Construction of a 1988 SAM for the United States required reconciling data that
differed by source, level of industry detail, and time period. The available data were
aggregated or disaggregated, and updated as needed to develop a 1988 44-sector United
States SAM. The two main sources of data for the base year SAM are the input-output
table and the National Income and Product Accounts (NIPA). A variety of other sources
were also consulted for data on capital stock, bilateral trade flows, and tariff and non-tariff
trade barriers. The sources of and processing needed for each category of model data are
described below.

The Bureau of Economic Analysis (BEA), U.S. Department of Commerce, publishes
detailed benchmark input-output tables based mainly on economic census data every five
years. Anpual tables for intervening years are also published by BEA at a less detailed level
and using less reliable data. The 1986 table used in the Policy Economics Group model is
an update of the 1982 annual table made by Bureau of Labor Statistics (BLS) for use in
modeling projected employment patterns; see BLS (1987) for a description of the
methodology. This Input-Output table was later balanced by means of the RAS procedure®,
to be consistent with the rest of the SAM.

The BLS sectors are defined in terms of three or four digit industries of the 1977
Standard Industrial Classification System (SIC). The 44 sectors of the model were also
defined by SIC content so each BLS sector could be mapped to a unique model sector.
Data for current dollar personal consumption expenditures, investment by type of asset, and
government purchases were taken from the Survey of Current Business; see BEA (1990a).
These data, however, are not defined in terms of the I-O table commodities, but rather by
expenditure categories that are unique to the type of purchaser.

® This procedure modifies the rows and columns of the I-O table proportionally, while
keeping their totals constant; see Bacharach (1970) for a description.
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To use the NIPA data in the model, therefore, each category of NIPA expenditures
is redefined in terms of I-O table goods. The BLS data base provides "bridge"matrices that
link the sectoral detail found in the NIPA’s to the 226 BLS sectors. The 226 sectors are
then aggregated to the 45 model sectors.

Historical data for gross industry output is also available from BLS at the 226 sector
level for 1947 through 1988; see BLS (1987) for a description of the methodology. The data
is compatible with both the input-output data and national income and product accounts
discussed above. For use in the model, these data were also converted from 226 to 45
sectors.

The source for base year value-added data is Gross Product Originating (GPO) by
industry published annually as part of the NIPA. BEA publishes data for 14 components
of value-added and some 62 industries roughly corresponding to 2-digit SIC categories; see
BEA (1990b). In many cases, several GPO industries comprised one model sector.
However, in some instances it was necessary to apportion one GPO industry to more than
one model sector. The amount of value-added assigned to each model sector from a GPO
industry was determined by the industry’s share of gross output. GPO data for 1988 was not
published in time to be included in the model. Therefore, data for 1987 was inflated by the
rate of growth in national income and used as a proxy for actual 1988 data.

Data on U.S. bilateral trade flows with Mexico and the rest of the world were
extracted from the Department of Commerce trade data banks; see Bureau of the Census
(1990). Data were obtained at the detailed TSUSA commodity level and aggregated to the
model’s forty four sectors. Capital stock data were obtained from the Wealth Data Tape,
produced by the Department of Commerce (see BEA (1990c)). The data were available
at a detailed sectoral level, and was aggregated to the model’s forty four sectors.

Most data for Mexico were provided by CIMAT - Centro de Investigaciones
Matematicas, in Guanajuato. . These data were compiled from Mexican official statistics,
including publications by the Instituto Nacional de Estadistica, Geografia e Informatica
(INEGI) and Banco de México.

An aggregated SAM for 1988 was constructed based on data from INEGI (1990) and
from the Ministry of Budgeting and Planning (1988). A disaggregation of the SAM
(intermediate demands, final demand and its components, and imports) was constructed by
CIMAT with the assistance of INEGI. Detailed wage information was obtained from the
National Income and Expenditures surveys of 1984 and 1989, and the National Employment
Surveys of 1985 and 1989. Net indirect taxes were separated into taxes and subsidies vased
on direct information processed by INEGI. Investment, depreciation and capital stock data
were obtained from the Banco de Mexico. With all the data in place, the 1980 Input-Output
matrix was balanced through the RAS procedure to conform with total intermediate cost
and demand on the 1988 SAM.



Maquiladora production and gross trade data are not included in the Mexican
national accounts. Data on maquiladoras were obtained from INEGI (1989) and
incorporated into the SAM’. Historical data on output-weighted average statutory tariff
rates and licensing requirements were taken from Ten Kate and De Mateo Venturini (1988).
Trade-weighted data for more recent years were received from the Division of Foreign
Trade Studies at SECOFI'. These data are at a more detailed sectoral composition than
the model, and had to be aggregated to the model’s forty four sectors.

V. RESULTS

The economic effects of an FTA between the United States and Mexico are analyzed
under two alternative scenarios. The first analyzes the economic effects assuming that there
is no additional capital stock in either Mexico or the United States. Under this condition,
the major effect is a shifting of resources between sectors in the two economies. From
Mexico’s point of view, however, a major incentive to engage in an FTA is the likely
increase in foreign investment in Mexico. This leads to the second scenario in which
additional capital is invested in Mexico.

Tables 1 through 4 summarize the economic effects on the U.S. economy and on the
Mexican economy, under the two scenarios. The tables show the economic effects of the
FTA on (i) income, employment and factor prices, (ii) exports, (iii) imports, and (iv) trade
balances.

No additional capital in Mexico

Table 1 shows the effects of the FTA on the U.S. economy assuming no additional
capital in Mexico. Not surprisingly, the effects on income are very small in the United
States. Real income, the real wage rate and the real rate of return on capital all increase,
but only by about 0.02 percent. While, by assumption, there is no effect on employment in
the United States, the U.S. real wage rate increase indicates higher demand tor U.S. labor.

To better assess the impact of an FTA on demand for U.S. labor, each scenario is
also simulated under the assumption that the real wage in the United States remains
constant. Changes in the demand for labor are then reflected in changes in the overall
employment level. Under this alternative assumption, employment in the United States
grows by 0.04 percent (40,800 jobs).

? This publication contains data on magquiladora inputs, output and employment by twelve
economic sectors of activity.

10 Secretaria de Comercio y Fomento Industrial
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TABLE 1
A SUMMARY OF THE ECONOMIC EFFECTS OF AN FTA
WITHOUT ANY ADDITIONAL CAPITAL IN MEXICO
(percent change)
U.S. Economy
Income and Employment
Real Income . + 0.02%
Real Wage Rate + 0.02%
Real Rate of Return + 0.03%
Employment *
Exports Price Quantity
To Mexico , + 2.64% + 5.39%
To ROW -004% '+ 003%
Imports Price Quantity
From Mexico S - 2.20% + 4.22%
From ROW - 0.04% - 0.00%
Trade Balance as a percent
of total trade
" With Mexico - 181% "L 024%
With ROW + 0.14% + 0.02%
QOverall Trade Balance + 0.03% + 0.00%
* No change by assumption

The next section of the table shows the effect on U.S. exports. The price received
by U.S. producers for their exports to Mexico increases by 2.6 percent when trade barriers
are eliminated. Import duties drive a wedge between the price paid by consumers and the
amount received by producers. Eliminating this wedge will tend to raise the price received
by producers and lower the price paid by consumers until the two prices are equal. The
average combined tariff levied by Mexico on merchandise from the United States is about
8.5 percent; including trade in services, this average becomes 7.1 percent. The average price
received by U.S. producers for their exports to Mexico goes up by only 2.6 percent, or about
a third of the 7.1 percent combined duty imposed by Mexico.
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“The price received by U.S. producers for their exports to the ROW decreases slightly,
by 0.04 percent. Nevertheless, exports to the ROW increase due to increased
competitiveness of the U.S. economy. : :

The third section of 'the table shows the effect on U.S. imports. The prices paid by
U.S. consumers and producers on imports from Mexico decline by 2.2 percent. The United
States imposes a 4.8 percent average combined tariff rate on merchandise from Mexico.
When services are included, the average combined tariff rate becomes 3.5 percent. This
means that slightly less than two thirds of the U.S. combined tariff rate is reflected in lower
prices paid by U.S. consumers and producers.

The prices paid by U.S. consumers and producers on imports from the ROW decline
slightly, by 0.04 percent. Nevertheless, there is a minimal decrease in imports from the
ROW, because Mexican imports became relatively cheaper than ROW imports. Notice that
by assumption, the terms of trade vis-a-vis the ROW are kept constant in the model.

The last section of the table summarizes the effects of the FTA on the U.S. trade
balance. In spite of an improvement in the terms of trade vis-a-vis Mexico of around 1.3%,
the trade balance with that country deteriorates. This is because the increase in the level
of imports motivated by lower import prices is larger than the additional exports generated
by higher export prices. That is, even though the percent change in exports is larger than
the percent change in imports, the increase in imports is larger than the increase in exports.

- While the trade balance with Mexico deteriorates, the improvement in the trade
. balance with the ROW is larger, resulting in an overall imprcvement in the United States
trade balance. The first category in this section is the trade balance with Mexico, the second
the trade balance with the ROW, and the last category is the overall trade balance. Both
real exports to and real imports from Mexico increase under an FTA. Real exports to
Mexico increase by 5.4 percent whereas real imports from Mexico increase by 4.2 percent.
The net effect of increased exports to and imports from Mexico is a slight deterioration in
the net export position of the United States with Mexico. Under the current trade regime,
the United States is in a trade deficit with Mexico. Under an FTA, the U.S. trade balance
with Mexico further deteriorates.by 1.8 percent.

The trade balance of the United States with the ROW improves as a result of an
FTA. Only part of this improvement is due to trade dwersnon, the rest being increased
competitiveness of the United States. This 1mprovement more than offsets the deterioration
of the trade balance with Mexico, resulting in an overall improvement of the U.S. trade
balance,

An alternative way to evaluate the change in the trade balance is to relate it to the
total volume of bilateral trade (exports plus imports). This is done in the last column of the
table. Even though the trade balance with Mexico deteriorates by 1.8 percent, this amount
equals only one quarter of 1 percent of total trade with Mexico.
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Table Z shows the economic effects of the FTA on the Mexican economy under the
TABLE 2

A SUMMARY OF THE ECONOMIC EFFECTS OF AN FTA
WITHOUT ANY ADDITIONAL CAPITAL IN MEXICO
' (percent change)

Mexican Economy

Income and Employment

Real Income + 032%

Real Wage Rate *

Real Rate of Return - + 0.60%

Employment + 0.85%
Exports . Price Quantity

To United States + 1.56% + 4.22%

To ROW g - 0.22% - 0.28%
Imports ‘ Price uanti

From United States - 430% + 539%

From ROW - 0.22% + 0.38%
Trade Balance as a percent

of total trade

With United States + 1.63% + 0.22%

With ROW - 3.06% - 031%

Overall Trade Balance + 1.18% + 0.09%

* No change by assumption

first scenario. Real income and the real rate of return on capital increase more significantly
than in the United States. For Mexico, in contrast to the United States, it is assumed that
increased demand for labor ultimately results in higher employment rather than an increase
in the real wage rate. The FTA causes the demand for labor in Mexico to rise, leading to
an increase in employment of more than 0.8 percent (188,000 jobs).

The effect on prices received by Mcxican producers exporting to the United States
and Mexican consumers and producers importing from the United States follows the pattern
seen in the United States. Prices in this tablc arc denominated in pesos. The price received
by exporters-increases, while the price paid for imports declines. In particular, the
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significant decrease in the price of imports from the United States leads to a sizable
increase in imports. In spite of this, the trade balance with the United States improves.

Domestic prices of imports and exports to and from the ROW decrease by a fifth of
1 percent. As with the United States, terms of trade with respect to the ROW are kept
constant for Mexico. As a result of this price change, exports to the ROW decrease and
imports from the ROW increase. This leads to a significant deterioration of the trade -
balance with the ROW, dampening the overall improvement in the Mexican trade balance.

Additional capital in Mexico

The first scenario, which does not incorporate the effects of any additional capital
entering Mexico, is a useful exercise but probably not realistic. A major thrust of an FTA
would be directed toward eliminating or reducing investment restrictions in Mexico. The
second scenario allows physical capital in Mexico to increase and looks at the effects of
incorporating this additional capital flow on both the United States and Mexican economies. -

For purposes of the analysis, it is assumed that additional capital flows into Mexico
so as to reduce the real rate of return to capital in Mexico to its pre-FTA level. This is a
conservative estimate, since the removal of all investment restrictions in Mexico might well
attract even more capital. To force the rate of return down to pre-FTA levels, Mexico
needs about twenty five billion dollars worth of additional capital, which is about 7.6 percent
of its current capital stock. It is further assumed that 40 percent of the additional capital
is owned by foreigners, 60 percent by Mexicans, and that half of the net profits generated
by the foreign owned portion of this additional capital will be repatriated. The foreign
capital could be owned by U.S. investors or foreign investors, but the main assumption is
that it does not on a net basis replace any physical plant and equipment that otherwise
would have been located in the United States. As a result of an FTA some plants currently
located in the United States may move to Mexico and some plants may move from Mexico
to the United States. However, since the rate of return to capital in the United States
increases under the first scenario, the United States would also attract capital that otherwise
would have been placed somewhere else.

The model solves for the resulting equilibrium once all the additional capital has
been installed. Since a large portion of this capital is imported, Mexico’s trade balance
deteriorates in the transition period. This transitional worsening in Mexico’s trade balance
is not captured by the model’s solution.

Table 3 and Table 4 show the economic effects under the additional capital scenario
for the U.S. economy and the Mexican economy respectively. The effects on the U.S.
economy are still small but the increases in real income, the wage rate and the rate of
return on capital are higher than in the case where no additional capital is allowed in
Mexico. Also, the alternative assumption of fixed real wages in the United States leads to
a (.05 percent increase in the demand for U.S. labor (61,000 jobs), which is a larger increase
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’ TABLE 3
A SUMMARY OF THE ECONOMIC EFFECTS OF AN FTA
WITH ADDITIONAL CAPITAL IN MEXICO
(percent change)
U.S. Economy
Income and Employment
Real Income + 0.04%
Real Wage Rate + 0.03%
Real Rate of Return + 0.07%
Employment *
Exports Price Quantity
To Mexico + 2.54% + 5.21%
To ROW + 0.02% + 0.16%
‘ Imports Price Quantity
From Mexico - 6.05% + 12.94%
From ROW , + 0.02% - 0.20%
Trade Balance as a percent
' of total trade
" With Mexico - 20.79% - 2.80%
With ROW + 1.32% + 0.18%
Qveral]l Trade Balance + 0.07% + 0.01%
* No change by assumption

than in the first scenario.

The price received by U.S. producers exporting to Mexico increases by slightly less
than in the previous scenario. Real exports to Mexico and the dollars received for those
exports both increase relative to the non-FTA case, although somewhat less than under the
first scenario. As opposed to the previous scenario, prices received by U.S. producers
exporting to the ROW increase slightly, leading to an increase in exports to the ROW.
Even though they are small in percent terms, increased exports to the ROW account for
more than one third of the overall increase in exports.
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There is a significant change in the price paid by U.S. producers and consumers for
imports from Mexico. Under the no additional capital scenario, the import price falls by
2.2 percent. Under the additional capital scenario, the price of imports falls by 6.1 percent,
leading to a 12.9 percent increase in real imports from Mexico. The dollars paid for those
imports, while higher than in the non-FTA case, increase only by about half of the increase
in imports. This is due to the 6.1 percent decline in the price of imports. The reason for
the larger price reduction is the stronger real devaluation of the Mexican peso relative to
the U.S. dollar. In real terms the peso devalues by 5 percent relative to the U.S. dollar.

The relative price paid by U.S. producers and consumers on imports from the ROW
increases slightly. This is explained by the decrease in domestic prices caused by lower
prices on Mexican imports, while ROW prices remain constant. Real imports from the
ROW decrease, offsetting more than twenty five percent of the increase in imports from
Mexico.

The U.S. trade balance with Mexico is notably affected, deteriorating significantly
more than under the first scenario. As with the previous scenario, this happens in spite of
an improvement in the terms of trade vis-a-vis Mexico of around 5.2%. As before, this
deterioration is more than offset by an improvement in the trade balance of the United
States with the ROW. Overall, the trade balance of the United States improves by more
than it does under the first scenario, in which no additional capital is allowed in Mexico.

Table 4 shows the effects on the Mexican economy. Real income in Mexico increases
by 4.6 percent and employment increases by 6.6 percent. The real wage rate and the real
rate of return on capital remain unchanged by assumption, The real wage rate is unchanged
because the demand for additional labor is assumed to result entirely in an increase in
employment. The real rate of return is unchanged because, under the simulation, just
enough additional capital flows into Mexico to keep the rate of return unchanged.

The real devaluation of the Mexican peso causes all export and import prices to
increase. The price received by Mexican producers exporting to the United States increases
by more than in the previous scenario, and so do real exports. On the other hand, even
though Mexican consumers and producers pay more on imports from the United States,
these imports increase as much as in the first scenario. Higher income in Mexico is
responsible for this increased demand for U.S. imports.

Changes in trade between Mexico and the ROW follow the same pattern as with the
United States. However, the swings in exports and imports are larger since price changes
are steeper. Contrary to the first scenario, the trade balance of Mexico with both the
United States and the ROW improves, leading to a large overall improvement in its net
trade position.

Effects not represented in the model

A



TABLE 4
A SUMMARY OF THE ECONOMIC EFFECTS OF AN FTA
WITH ADDITIONAL CAPITAL IN MEXICO
' (percent change)
Mexican Economy

Income and

Real Income + 4.64%

Real Wage Rate »

Real Rate of Return s

Employment + 6.60%
Exports Price uanti

To United States + 2.65% + 1294%

To ROW + 481% + 18.06%
Imports Price Quanti

From United States + 0.61% + 521%

From ROW + 481% + 027%
Trade Balance as a percent

of total tfade

With United States + 26.88% + 3.62%

With ROW + 76.39% + 7.84%

Overall Trade Balance + 59.12% + 4.62%
* No change by assumption

It should be emphasized that certain quantity restrictions have not been taken into
account in the model. Therefore, the model does not fully capture the effects that an FTA
might have on some sectors. For example, imports of some agricultural commodities in
Mexico are permitted only after the domestic supply has been consumed; such restriction
is not accounted for in the estimated tariff equivalents. In general; there is extensive
government intervention in the agricultural sector of both countries.

Another example is import restrictions on motor vehicles in Mexico, which have a
unique structure. It is particularly difficult to analyze the impact of the trade balance
requirement on this sector. Current regulations in Mexico have induced U.S. producers to
maintain an excessive number of production lines in Mexico, producing below efficient
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levels. An immediate elimination of all restrictions in thls sector would lower prices, and
induce significant growth in the Mexican market. In the short run, U.S: producers would
shift productlon to the United: States where productlon of certain models is more efficient
than in Mexico. One would expect employment in this sector to increase in the United
States and to decrease in Mexico, and the trade balance effect to be favorable to the United
States in the short run. A

This situation would not remain unchanged, however. Over time, U.S. producers
would rationalize operations in Mexico, reducing the number of production lines and
increasing their volume. As a result, some of the Mexican demand satisfied by foreign
(U.S.) production in the short run, subsequently will be provided by production in Mexico.

It is clear that in the long run the Mexican auto.market will be larger with an FTA.
It is not clear, however, how much of this market will be supplied by production in the
United States and how much by productnon in Mexico. Strategic decisions by U.S.-auto
makers play an important role in this outcome. -Given this uncertamty, no specnal
adjustment for this sector have been made in the model

Sectoral effects

The major effects of the FTA will be on specific sectors of the economies. Tariffs
and non-tariff barriers insulate domestic industries from foreign competition. In general, this -
protection diminishes the incentive for efficient production and leads to higher domestic
prices. In both the United States and Mexico, trade protection is not homogeneous across
sectors. Therefore, the elimination of trade barriers between Mexico and the United States
will affect different sectors differently. Highly protected sectors will contract relatlve to other
sectors as trade barriers are eliminated.

_ Sectors that are highly protected in the United States include textiles, apparel and
sugar refining. It is not surprising to find them among the contracting sectors in the United
States, and with the excepuon of apparel, among those with the highest growth rates in:
Mexico under this scenario. :

In Mexico, the most protected sectors include apparel, motor vehicles, cleaning and
toilet preparations, transportation equipment, machinery and equipment, tobacco
manufactures and optical instruments. With the exception of apparel, these sectors are
among those with the highest growth rates in the United States and the lowest growth rates
in Mexico. Apparel is an exception because it is more protected in the United States than
in Mexico (although highly protected in both).

It follows that a significant effect of the FTA will be the reallocation of resources
across industries in each country. Table 5 dctails the sectoral effects of an FTA on U.S.
employment and output. Table 6 details the scctoral effects of an FTA on U.S. employment
and output.
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TABLE 5

ECONOMIC EFFECTS OF AN FTA ALLOWING ADDITIONAL CAPITAL IN MEXICO
CHANGE IN U.S. EMPLOYMENT AND OUTPUT

- Sectors

01 Animal Products

02 Field crops

03 Fruits & vegetables
04 Other agriculture

05 Mining

06 Crude oil & gas

07 Construction

08 Sugar

" 09 Food products

10 Tobacco manufacturers
.11 Textiles

12 Apparel

13 Lumber & wood

14 Furniture & fixtures
15 Paper

16 Printing & publishing
17 Chemicals

18 Rubber & misc. plastics

19 Drugs

. 20 Cleaning & toilet prep
21 Petroleum refining

22 Leather

23 Glass

24 Stone & clay

25 Iron & steel

26 Non-ferrous metals

27 Fabricated metal

28 Machinery & equipment
29 Computing equipment
30 Electrical equipment

EMPLOYMENT
millions 1988
Thousands Percent U.S. dollars

0.1 0.01% -35
-14 -0.12 -87.1
' -2.6 -0.79 -143.4
-0.5 -0.05 =223
-0.0 -0.01 -11.1
0.2 0.04 6.1

-1.5 . -0.03 -1818
-1.7 -2.38 -442.1
0.6 0.04 - 197.Q
-0.0 -0.02 -15.2
-1.0 -0.14 915
-4.4 -0.40 -384.4
-0.2 -0.02 -78
-0.8 -0.14 -60.1
-0.2 -0.03 -34
-04 -0.03 14.3
09 0.13 376.0
0.6 0.07 120.5
-0.1 -0.03 -38
-0.1 -0.08 -10.2
0.0 0.02 24.6
-0.0 -0.00 3.2
-03 -0.19 -25.6
-0.5 -0.12 -34.2
-0.1 -0.02 25.7
-09 -0.24 -16.0
-0.2 -0.01 326
45 027 856.9
27 -0.68 -227.8
-05 -0.04 -106.5

74

OUTPUT

LPercent

-0.00%
-0.13
-0.80
-0.06
-0.02
0.01
-0.03
-3.89
0.06
-0.05
-0.13
-0.62
-0.01
-0.15
-0.00
0.01
0.22
0.14
-0.01
-0.03
0.02
0.04

© =017

-0.08
0.03
-0.02
0.02
0.48
-0.49
-0.08



TABLE §

ECONOMIC EFFECTS OF AN FTA ALLOWING ADDITIONAL CAPITAL IN MEXICO .
CHANGE IN U.S. EMPLOYMENT AND OUTPUT

Sectors

31 Household appliances

32 Electronic components

33 Motor vehicles & bodies
34 Motor vehicle parts

35 Transportation equipment
36 Misc. manufacturing

37 Transportation

38 Communications

39 Utilities

40 Wholesale & retail trade

41 Finance & insurance

42 Hotels & restaurants

43 Other business services
44 Health ed. nonprof & gov

Total

(continued)
EMPLOYMENT
Thousands Percent
-1.0 -0.46
4.7 -0.76
2.0 0.45
0.2 0.06 .
0.6 0.05
114 0.91
-0.3 -0.01
0.1 -0.01
04 0.04
0.7 0.00
1.1 0.02
-3.6 -0.03
4.1 -0.03
23 0.01
0 0.00%

A

OUTPUT

millions 1988
U.S. dollars .

-1575
-437.9
3734
26.6
719
1302.9
-46.9
-453
354
-419
SL.1
-1774
158.5

156.1
1053.7

LPercent

-0.58
-0.96
0.28
0.0
0.06
121
-0.02
-0.03
0.02
-0.01
0.01
-0.04
0.01
0.01

0.01%



TABLE 6

ECONOMIC EFFECTS OF AN FTA ALLOWING ADDITIONAL CAPITAL IN MEXICO
CHANGE IN MEXICAN EMPLOYMENT AND OUTPUT

Sectors

01 Animal Products

02 Field crops

03 Fruits & vegetables

04 Other agricuiture

05 Mining

06 Crude oil & gas

07 Construction

08 Sugar

09 Food products

10 Tobacco manufacturers
11 Textiles

12 Apparel

13 Lumber & wood

14 Furniture & fixtures

15 Paper

16 Printing & publishing
17 Chemicals

18 Rubber & misc. plastics
19 Drugs

20 Cleaning & toilet prep
21 Petroleum refining

22 Leather

23 Glass

24 Stone & clay

25 Iron & steel

26 Non-ferrous metals

27 Fabricated metal

28 Machinery & equipment
29 Computing equipment
30 Electrical equipment

EMPLOYMENT
Thousands  _Percent
40.4 5.67%
333.1 10.44
1138 6.08
1.7 6.06
28.9 13.20
0.0 0.00
141.0 7.39
244 3207
30.1 5.28
11 . 4.46
22.7 12.67
254 18.92
5.7 8.52
6.0 7.74
49 9.64
42 6.02
12.1 11.27
65 7.38
21 5.19
14 432
6.2 8.84
89 7.01
32 1235
11.0 7.66
8.6 12.86
39 15.67
9.1 9.66
50 8.77
24 9.14
159 12.89

76

OUTPUT
millions 1988 :
US. dojlars Percent

471.0 5.70%
6109 1046
3545 6.11
1278 . 6.09
614.1 13.23
0.0 0.00
1351.1 7.41
509.5 32.10
1591.9 531
469 4.49
585.6 12.70
748.7 1895
134.0 - 8.55
196.7 1.77
349.4 9.68
1673 6.04
1068.8 11.30
289.5 741
100.2 5.22
1183 435
500.4 8.87
188.7 7.03
1364 12.38
3575 7.69
9213 12.89
3222 15.70
386.7 9.69
2139 8.79
94.0 9.16
548.6 1291



TABLE 6

ECONOMIC EFFECTS OF AN FTA ALLOWING ADDITIONAL CAPITAL IN MEXICO
CHANGE IN MEXICAN EMPLOYMENT AND OUTPUT

SgCtOI'S

31 Household appliances

32 Electronic components
33 Motor vehicles & bodies
34 Motor vehicle parts

35 Transportation equipment
36 Misc. manufacturing

37 Transportation

38 Communications

39 Utilities

40 Wholesale & retail trade
41 Finance & insurance

42 Hotels & restaurants

43 Other business services
44 Health ed nonprof & gov

Total

(continued)
EMPLOYMENT
JThousands ~ _Percent
99 14.62
15.1 16.19
71 7.48
159 14.97
1.8 4.45
7.0 9.38
536 5.78
73 6.03
8.1 7.60
1578 5.88
16.5 6.07
40.5 6.88
260 6.09
2074 331
1463.6 6.60%

T7

OUTPUT

millions 1988
U.sS. do_llars

3117
439.2
579.1
678.0
217
2048
10703
161.5
384.2
2672.7
4732
9573
917.2
10729

© 23055.7

Percent

14.64
16.21
7.50
15.00
4.46
9.41
5.81
6.0
7.62
591
6.08
692
6.13
327

1.34%
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Comments on Bachrach and Mizrahi, "The Economic Impact of a Free Trade
Agreement Between the United States and Mexico: A CGE Analysis"

Robert M. Feinberg

While I am not a trade modeller -- I'm not even a trade economist -- my
ignorance~allqys me to“be.comple:ély objective in analyzing thislpager. My
G;mmeqts qan_?e taken to be those of a consumer of these results to use in
;;gluating thé policy issues involved. My concerns fall ip;o three areas:

(1) the reliability qf the data; (2):che'appropriateness of the level of
aggregation; and (3) the policy-;elevance of the paper (q;,{how‘c§nvincing are
the results?). I should note that many of my comments would apply equally_to
most other computable general equilibrium mq@elling exercises, botb1those‘
presented at this conferencg and elsgwhere.‘

On the’qgestion of the data and parameters used by Bachrach and Mizrahi,
I have strong doubts about the crucial tariff-equivalents and trade
substiiution elasti;iciesl These are what clearly must drive the results of
trade liberalization, yet no attempt at sensitivity analysis seems to have
been employed. |

Tariff-equivalent estimates can vary quite a bit from year to year, and
' the authors give no argument for the particular year chosen to be "typical” in
termg-of world or local market conditions (which would contribute to tariff-
equivalents derived from price-wedge calculations)._ Furthermore, where
tariff-equivalents are derived frgm price wedge comparison (as in the ITC
estimates) they should not be added to tariff gates, as done by:the authors,
to get the total trade-barrier effect; the tariff effect is implicitly
included in the price wedge. I must confess that I could not follow the
discussion of how Mexican tariff equivalents were calculated. While 1 see the

difficulty in estimating these on limited data, the average tariff equivalent
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of 0.3 percent (from non-tariff items oply) seems so low as to leave one
skeptical.

The assumed constant elasticity of substitution of two across’all
sectors may be reasonable as. an average, but it makes the analysis of sectoral
effects almost meaningless. (other than producing the expected result that the
relatively most protected sectors have the relatiyely'largest outéut and
employment losses). The true elasticity of substitution between imports and
domestic goods in consumption (and between exports and domestic pro&uction) is
likely to vary quite a bit across sectors an@ that is where much of-the_
differing sectoral .effects of free trade may come from. | |

Another crucial number in the analysis that seems to come out of thiﬁ
air is the magnitude of additional capital assumedj;o be added to the Mexican
economy. as a result of the NAFTA. How ;eligble is the $25 billiqn-figure?

How realistic is the assumption thgcvit:dogs not displace ;ny invesfmenf in
the United States? The paper does not discuss the sectoral focus of this
additional investment, or how the results wppld‘bg affected either by a
different total amount of investment or a different sectoral distribution
within the Mexican economy.

The level of aggregation is another §s§ue that comes to mind to mé as an
industriallorganiza;ion economist. The sectoral disaggregation employed is to
a level of detail somewhere between the 2- and 3-digit Standard Industrial
Classification level -- nowhere close to a true ecopomié market. At this
level of disaggregation we would expect tremendous intra-sector (as'well as
inter-sector) variation in tariff and non-tariff barriers, gnd in demand,

production and substitution parameters.
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Given this (and the apparent infeasibility of going much beyond 44
sectors in a CGE model of this type), the question arises: are the results
more meaningful than those obtained with a CGE model with 22 sectors, or 10
sectors, where parameters can be better tailored to the individual sectors
analyzed, or with a partial equilibrium model with 450 sectors? I don’t have
ﬁhe answer, but it would be nice to have some feel for whether the level of
aggregation imparts any bias to the overall or sectoral results.

Finally, and of course related to the above points, what does the
Bachrach and Mizrahi study contribute to the policy debate over the NAFTA?

The model’s assumptions -- perfectly competitive markets, a precise 2-year lag
for the effect of trade barrier removal, ignoring all non-tariff barriers not
of the quota variety -- along with the lack of sensitivity analysis on
parameters and data, lead me to doubt the reliability of the results.

Adding to my unease is their peculiar argument that the constant trade
elasticity of substitution of two is likely to be on the low side. This
suggests that the removal of trade barriers would have a larger imp;ct than
calculated by the authors (both overall and for each sector). But then the
results may be taken to be minimum effects (particularly sector-by-sector)
where what is likely to be of more interest to workers and firms in affected
sectors (especially currently protected sectors) are the maximum effects.

In conclusion, while I realize that extensive sensitivity analysis would
be quite difficult to do, I think that without such an analysis the results
are unconvincing and we have gained little insight into how either the U.S. or

Mexican economies would be affected by a NAFTA.
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DRRAIT

The Economic Impact of Free Trade Agreement between the United
States and Mexico: Comments on A CGE Analysis

by .
Kan H. Young

Comments delivered at the
" ITC Conference on Economy-wide Modeling of a NAFTA

February 25, 1992

The Computable General Equilibrium (CGE) Model developed by
the Policy Economics Group of KFMG Peat Marwick reflects the state-
of~the-art of CGE analysis. The model, as dascribed by the authors
"congists of two full-fledged CGE models, one for the United States
and one for Mexico, linked by bilateral sectoral trade flows. The
two separate models are integrated into A single model, customized
to examine the gpecific issues related ¢¢ a United State -~ Mexico
FTA." (p.1) As such, strictly speaking, the model is nejther a
singla~country medel nor a multi-country model. It is not a
single-country model because it includes two countries explicitly;
and it is not a multi-ecountry model because the "rest of the worla"

is not treated fully as if it wera a "COunfry."

The model includes 44 production sactors for both the U.8. and

' Business Issues Analysis Division, Office of Business

Analysis, Economics and Statistics Administration, U.S. Departuent
of Commerce. These comments represent the opinions of the author,
and are not meant to represent, in any way, the viaws of the
Department of Commerce or any of its agencies.
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2
Mexico, and 14 and 4 consumption categories for the U.3. and

Mexico, respectively. The tradiiiona; assumptions of constant
return to scale and perféct competition are rgtained in the model.
Opponents of free trade have frequently aggserted that these corner=-
stones of the traditional "comparative advantage" trade model are
unrealistic. Therefore, the same criticism can ba expected foxr the
current version of the CGE model. It is not certain how the
results will’bé affected by adopting the alternative assumptions of
increasing return to scale and imperfect competition. In addition,
whether the criticism could be somewhat lessened by allowing for
product differentiation, as is done in the model, 1is not

immediately clcﬁr.

In the policy debate, based on national interests, sone
economists have rec¢ognized the arguments, such as stratagic
considerations arnd externalitiee (eepecially related to R&D) for
limited government intaxrvention. Most economists seenm to believe
that these arguments are not generally persuasive enough to
discradit the potantial bonozii'i of the frea trade policy.
However, even when the objective of free trade is agreed upon, the
issue romaihq: whether it can best be achieved by multilateral or
unilateral negotiatioﬁ, or-bf regional arrangement, The model, as
it stands now, appiars to ba more useful for bilateral negotiation,
since it focuses only on the U.s. and Mexico. Each of these
countries has only each other as £he "partner" besides the "rest of

the world." The authors recognized that the model c¢an ba
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generalized to have any numbers of "partners." These partners can
be Canada, Japan, Germany or other countries or regions.
Alternatively, tha "rest of the world" may be treated more fully as

if it were a country.

The nodel 1is represanted by 89 sets of equations, which
includes more than 12,600 individual 1linear and non-linear
equations. The large number of equationa in the model is a
strength as well as a weakness. It is a strength because it
provides detailed information: it is a weakness because it is very
difficult to comprehend. The results may be vary sensitive to the
specification of some equations or the values of some parameters.
If so, we must be very coenfident about the appropriateness of the
selected specification or parameter values. Theraefore, until we
know more about the proparties of the model, we must consider the

results to be very tentative or merely suggestive.

The micro foundation is an impertant characteristic of the CGE
modelg, However, the macro results are frequently highlighted more
than the sectoral rasultas. To tha extent that the estimates of
aggregate effacts are deemed less reliable than those of relative
shifts amoné sactors, this smphasis is misplaced. The paper dia
not indicate which of its results is more zeliable, 1In view of the
nany exogenous aggregate constraints imposed, it would not be
unreasonable to conjecturs that the results on relative sectoral

shifts are perhaps more reasonable than thoge of aggregats effects.
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Aggregate capital is assumed fixed in the U.S8., and allowed to

increase 7.6% to keép the return to capital constant in Mexico in
one of ‘the two cases analyzed in the paper. Labor supply is
assuned to be fixed (full employment) in the U.S.: and its
potential increase is estimated to be only about 40,000 or 60,000
jobs when the perfectly elastic labor supply is assumed. With the
same assunption, the estimated job gain for Mexico is about 188,000
or 1,463,600 jobs, depending on whether capital is allowaed to
increase (capital is mobile or not). In terms of the increase in
aggregate real income, the effects are 0.02% for the U.S. and 0.32%
for Mexico for the fixed capital case; and 0.04% for the U,S. and

4.46% for Mexico for the case of additional c&pital for Mexico.

The results on relative shifts among individual sectors are
plausibla. They show, according to the mcbile-capitél casa, that
currently more highly protected sectors tend to contract relative
to other sectora, as the tariff and non-tariff trade barriers
between the U.S. and Mexico are removed. In the U.5., textiles,
apparel and sugar sectors are shown te contract. In Mexico, all
sactors will expand, but the more highly protected sectors, such as
notor vehicles, cleaning and toilat pfaparations, transportaﬁion
equipment, machinery and equipment, tobacco manufactures and
optical instrument, will grow more slowly. Notice the results show
that real income in Mexico will increase only 4.46%, though total
output will increase by 7.34%; and that these incrsases are

obtained by increases of 7.6% of capital and 6.6% of enmployment
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under the assumption of constant returns to scals!

There are a number of "convanient" assumptions, such as
constant nominal aexchange rates or exact cffsetting of foreign
savings with domestic private savings, that need to be justified
more clearly. The paraneters of the production and consumption
functions are estimated by using advanced economstric techniques,
when the data are availablae. ﬁowovor, sone estimated values, such
as negative technological progress and positive own price
elasticities, are not plausible. In addition, the trade
elasticities are not estimated, but simply assurmed to be 2 for all
sectors. Ovarall, the analysis represents a technically competent

study, but the results should be accepted very cautiously.
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PROPERTIES OF COMPUTABLE GENERAL EQUILIBRIUM TRADE MODELS
WITH MONOPOLISTIC COMPETITION AND FOREIGN DIRECT INVESTMENT
by

Drusilla K. Brown
Tufts University

I. Introduction

Economy wide models of the broposed Ngrth American Free Trade Area
(NAFTA) occasionally seem inscrutable to Fhe.outside observer ;nd, in some
cases, to the model designers themselves. It is ffequently difficult to
untangle the economic mechanics un&erlying some of the counter-intuitive
results.

For example, the Michigan Model (seg Brown, Deardorff and SCérn, 1992
a,b) has been adapted to study North American economic integration.A This is a
model with 5 country groups, 23 tradable'goods sectors, 7 nontradablevgoods
sectors, and two intersectorally mobile primary inputs. Technoldgyﬁin most of
the tradable sectors is increasing returns to scale and the market structure
is monopolistically competitive. Trade.policy is introduced using tariffs and
tariff equivalents of nontariff barriers and internﬁtional capital fléws are
permitted in some liberalization scenarios.

The podel predicts that noné of =he concerns associated with economic
integration are likely to emerge: (1° Ielfare.rises in all théee participécing
countries (Canada, ;he United Sﬁa:es ind Mexico) and the wélfare losses by the
rest of the world are pinusculé. 72+ ~irada's position in the U.S. market is

.not noticeably eroded by the addi:i>n >I Mexico to the U.S.-Canada FTA, (3)
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trade liberalization narrows the wage-gap between U.S. and Mexican workers,
perhaps stemming illegal immigration, but (4) U.S. workers still gain from the
agreement, (5) scale effects are positive in nearly all industries in all
three countries, with the largesclgains emerging in Mexico, (6) despite the
fact that Mexico is a labor-abundant country, liberalization raises the return
to capital in Mexico relative to other countries in the model, attracting new
foreign investment, (7) the scale gains associated with a capital-inflow into
Mexico are so strong that the return to capital in Mexico actually rises
relative to the return to capital in other countries, (8) the fear that U.S.
firms will relocate plants in Mexico seems largely unfounded, (9) adjustment
costs associated with intersectoral factor reallocation in the United States
will be very small, and (10) pollution problems in Mexico should be somewhat
mitigated by a free-trade agreement (see Grossman and Krueger, 1991).

Some of these result could not possibly have emerged in a perfectly

. —- .

‘ competitive homogenous products setéiﬁé‘éndléslmuéﬁ gééh frsﬁ Ehe market
structure of the model. The mechanics by which these results emerge, however,
are not particularly transparent.

Theoretical models with monopolistically competitive firms have been
studied extensively. Some more notable contributions are Brown (1991), Harris
(1984), Horstmann and Markusen (1986), K¥rugman (1980, 1981, 1991), Lancas:er
(1984), -Markusen and Svensson (1985, 1986), and Markusen and Wigle (1989).

Cur purpose here is to draw on the existing literature dealing with the
effects of trade policy on monopolistically competitive firms in order to
elucidate some of the less transparen:t results of the Michigan Model's

evaluation of the NAFTA. These points will be illustrated using a simple

numeric model broadly similar to the large scale Michigan Model.
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II. The Model

The numeric model adopted here is nearly identical in structure to the
multi-country multi-sector version of the Michigan Model used to evaluate a
North American Free Trade Area. However, here, the dimensions are reduced to
two countries (H and F), two sectors (X; and X;), and two factors of
production (capital and labor). In addition, the model is not linearized
before solution, as is the case with the Michigan Model.

The equations of the model along with variable and parameter definitions
are listed in Table 1. A representative agent is taken to maximize a Cobb-
Douglas utility function of the two composite goods, as given in equation (1).
Each composite good is formed by aggregating over all of the domestically and
foreign produced varieties of each good using a CES aggregation function, as
in equation (2). Here we allow for the possibility that consumers in each
country may have a preference for varieties produced at hpme relative to those
produced abroad. In most cases we will take y = 0.3, implying that consumers
are indifferent to the location of production. Utility maximization yields
national demand for the output of each firm, as given by equation (3). The
associated elasticity of demand is given by equation (4).

Monopolistiéally competitive firms use the elasticity of demand to
calculate the optimal mark-up of price over marginal cost as in equation (3),
but first elasticity of demand in each of the two markets must be aggregated
to form a world market elasticity of demand for the firm. This is the case
since we allow for arbitrage between national markets. In equation (5), each
firm’'s perceived elasticity of demand is a sales weighted average over the two
national markets,.

Although each firm receives the same price for domestic sales and
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export sales, the price paid by the foreign consumer is adjusted to reflect
any ad valorem tariffs that apply. The landed price, then is the world price
adjusted for a tariff.

Technology is characterized by increasing returns to scale and is
identical across the two countries. Increasing returns is accomplished
assuming that firms must first make an initial investment, F, of capital and
labor. Variable inputs are then employed in proportion to output. However,
the capital-labor ratio for the variable inputs is the same as for fixed
inputs, so that technology is homogeneous. Both the fixed and-Qariable input
requirements are derived assuming a CES function of capital and labor. Cost
minimization yields marginal cost given by equation (8) and firm demand for
labor and capital given by equations (10) and (1ll), respectively. In both
sectors the elasticity of substitution between capital and labor, s, is set
equal to two (2). Sector 1 is taken to be capital-intensive and sector 2 is
labor-intensive.

Factor market clearing conditions are given by equations (ll) and (12).
In each case factor demand summed over all firms must be equal to an exogenous
supply. Labor in each country is assumed to be fixed, but we will allow for
the possibility that capical flows from the foreign country to the home
country, thus augmenting the capital stock in H and reducing the capital stock
in F. Payments to foreign capital installed in H are remitted back to the
residents of F.

Equilibrium in the goods markecs simply requires that each firm produce
enough to satisfy demand by both domestic and foreign consumers, as given by
equation (14). The numSet of firms in each industry is determined by the

zero-profits condition, as given by equation (9).
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Finally, the model is closed with the income equation. Households in
the home country receive paymenCS-to factors plus any tariff revenue; as in
equation (15). Foreign income is t;ken to be the numeraire, but impliclclf
foreign income is composedlsf paym;ncs to factors installed both domesticaliy
and in country H. |

The numerical model is written in the GAMS (General Algebraic Modelling

System) and. solved empldying Rutherford’s (}991) SLCP solver.

III. - Results’

The model described above was employed to evaluate the effects of
tariffs under various endowment arid taste configurations. Results are

reported in Tables 2 - 12,

Case 1. We begin by considering'the_casg in which countries H and F are to'Sé
completely identical in terms ;f:facﬁOt endowments and preferences. Each
country is endowed with 100 units each of capital and lébbr. consumers are
indifferent to the location of firms, and the elasticity of substitution among
different varieties of each good, sigma, is taken to be three (3). Free trade
equilibrium values for firm sales bynmarkec, prices, number of firms, demand
elasticity, firm output, and marginal cost are reported in the first two
columns of Table 2.

The other four columns of Table 2 report values for these variables
under the assumption that couﬁcry H is imposing a tariff on its imports of
good 1 from F. In several respects the model produces the expected results.
The tariff raises welfare for country H but lowers welfare for country F up

until the tariff reaches around 40 percent at which point home country welfare
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begins to decline with higher tariffs. Home firm sales of good 1 to the home
market rise and imports fall. For example, with a tariff of 10 percent, home
demand for good 1 produced by a representative home firm (H.X1 in Table 2)
rises from 2.794 to 2.986 and home demand for good 1 produced by a
representative foreign firm (F.X1) falls from 2.794 to 2.587. On the other
hand, foreign demand for good 1 produced by a representative home firﬁ falls
from 2.794 to 2.598 but foreign demand for the a representative foreign firm
rises from 2.794 to 2.997. Home country terms of trade for good 1 improve, by
vabouc S percent in the case of a ten percent tariff. The tariff also has.the
normal Stolper-Samuelson effects on factor prices. An import tariff on the
gapital;intensive good lowers the wage;rent»racio at home while the relative
return to labor in F rises.

Perhaps a bit surprisingly, the effects of the tariff on sector 2 in H
are identical to the effect in F. However, upon reflection, this is a fairlv
easy result to understand. If we suﬁstiéﬁté4;§Qa£ién§~63iwgﬂd“21; iﬁﬁg~*~'“
equation (5) we can find eéch firm's demand elasticity as a functiom of

prices, That is

(o-1)Pg™°
Mg = "9~ DEES i-c
f’.ﬂ?:.i - n_rp;t
3-13237°
g = 0 —_—
-a- LA "g?; 4
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where the industry subscripts have been suppressed. Note that in the absence
of any tariffs, home firms perceive a more elastic demand curve relative to
foreign firms only if the relative price of home goods also rises. That is,
if Py/Pr goes up. This is, of course, the same condition under which total
demand.for a home country firm falls relative to a foreign firm. Therefore,
in the absence of tariffs, the firm that sells a rela;ively high quantity must
also be on a less elastic part of the demand curve.

Turn now to the mark-up and zero profits conditions. We have that

g . MC _HMC_ MR .1
q*F AC P T n

which implies that the firm wicth the higher sales must be on a more elastic
portion of the demand curve.

These two conditions, gg course, give use the result that in the absence
of a tariff in sector 2, home firm sales, price, elasticity and marginal cos:
must be equal to those of foreign firms. Equalizing marginal cost for the two
different types of firms in sector 2 is accomplished by lowering w/v in
country H while raising w/v in country F.

This unequivocal relationship Setween relative elasticity and quanticy
is relaxed in sector 1 where the home country is imposing a tariff. The bird
that breaks is the relationship between elasticity and demand. The tariff
opens up a window in which a Home (Foreign) firm’s demand can rise relacive io
a Foreign (Home) firm even though relative elasticity for the Home (Foreign)
firm may be rising. But the tariff does not alter the relationship betweer

elasticity and demand that satisfies the zero-profits and profit-maximization

conditions. Consequently, we can conclude that in sector 1 the firm with the

1"



higher quantity will also be on a relatively more elastic portion of the
demand curve:

The question then is, which firms (Home or Foreign) end up with a
relatively more elastic demand and a higher level of output? We might
normally expect (see Lancaster, 1984) the tariff, by insulating domestic firms
from foreign competition, to cause foreign firms to perceive a less elasti;
demand curve on their domestic sales. Similarly, the tariff inhibits the
ability of foreign firms to compete in the home market (Horstmann and
Markusen, 1986). Thus, we expect foreign firms to perceive a more elastic
demand curve. Indeed, the home elasticity for ﬁome goods does indeed rise
from -2.863 to -2.855 ;n the case of a ten percent tariff. In comparison,
home demand elasticity for foreign goods falls to -2.868.

The confounding factor, however, is that the terms of trade change. The
rise in the price of the home good relative to the foreign good on the world
ﬁatket is associated with a more elastic foreign demand for home goods (-
2.868) as compared to the foreign demand for the foreign good (-2.855).

One might expect that the direct effect of the tariff would dominate the
secondary terms-of-trade effect, but that is not the case. When the tariff is
set at 10 percent, both home and foreign firms zach sell a total of 5.584,

But éc higher tariff levels home firm output in sector 1 rises relative to
foreign firm output and its demand curve is concomitantly more elastic.

It is worth noting at this point, that the results in the previous
paragraph will not hold generélly. As will be seen below, there are
situations in which the tariff will lower home firm output relative to foreign
firm output. However, one conclusion does seem to suggest itself throughout

the results presented here. The tariff tends to make sector one less
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competitive for both foreign and domestic firms. That is, elasticity rises
and firm output falls for both domestic and foreign producers in a tariffed
induscry even if the home country alone is imposing the tariff.

Curiously, the opposite occurs in sector 2. The demand curves for both
the home and foreign firms become more elastic and firm output rises. This is
presumably a consequence of the fact that the tariff shifts world demand
toward sector 2. As the industry expands, the market is able to offer more
variety and competition intensifies.

Finally, we can also see that the tariff generates inefficient entry o
into sector 1 in country H. The number of firms rises and each sells less
than before the tariff.

We turn now to consider the consequences of a home country tariff
imposed on both goods 1 and 2. Results are reported in Table 3. The symmectry
of this:setting causes the tariff to impact sectors 1 and 2 identically. Wich
the intersectorally distorting effect of the tariff now removed, the optimal
tariff nearly doubles to around 75 .percent..

Many of the same points above are evidenced here as well, though there
is one important difference. Above, as long as sector 2 was not subject to a
tariff it was necessary for the real return to labor to fall relative to
foreign labor. However, with a uniform tariff, there is no change in relative
factor prices within each country, bu:t 5oth home country capital and labor are
better off than foreign country labor. The tariff-induced terms-of-trade gain
for the home country feeds back onzo faczor prices, raising the real return o
capital and labor.

In differentiated products models there are always two effects exerting

competing influences on the return to the factor not used intensively in the

10<



tariffed induscry.v Normally Stolper-Samuelson effects will tend to push the
return to this factor down by reﬁucing its ﬁarginal product. Opposing the
Stolper-Samuelson effect is the positive terms~of-trad§ effect that pulls up
the value of the marginal product on the Qorld market.

In Table 4, we experiment with varioﬁs combinations of home country
tariffs. Not surprisingly, a uniform tariff across both industries yields the
highest welfare. This resultAobviously depends on the symmetry of the two
industries. Cross-sectoral differences in demand elasticity or elasticity of

substitution between capital and labor could easily reverse this conclusion.

Case II. Our next objective is to verify that the larger the tariff-
imposing country relative to its trade partner the larger will be the optimal
tariff. The configuration in Case I is maintained with the exception that the

home céuntry is now taken to be fifty percent larger than the foreign countrv.

.-

PER SR PN T

Results are reported in Table 5.
The optimal tariff is noﬁ about 85 percent, as compared to 75 percent
when the countries were of equal size. This follows from the fact that the
terms-of-trade gains from_thé home country tariff increase with its relative
size. See, for example, that here a 70 percent tariff raises factor returns
in the home country relative to the foreign country from unity to 1.393. In
comparison, intermational relative factor returns rise to 1.339 when the two

countries are of equal size, as‘can be seen in Table 3.
Case III. In light of the results obtained under Case II, it is interes=ing

to consider the situation in which the tariff-imposing country is also

relatively small. Table 6 contains results for the configuration in which the
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home country imposes a tariff, but the home country is only one-tenth the size
of che foreign country.

Not surprisingly, the optimal tariff drops down to 55 percent and terms-
of-trade effects are considerably weakened. At the optimal tariff, the return
to home country factors relative to foreign factors is only about seven
percent higher.

However, the most striking result here is that relative scale effects of
the tariff are now reversed. Notice that output per firm in the foreign
country remains at 5.922 for all levels of the tariff and perceived elasticity
of demand holds constant at -2.974. 1In contrast, home country firm oucput
falls as the tariff rises. At the optimal tariff rate, home country firm
output has fallen to 5.911 from 5.922 under free trade.

A consequence of reducing the size of the home country has been to
diminish the role of the terms of tfade in determining the demand elasticity,
thus enhancing the importance of the tariff. However, the influence of the
terms of trade has not been completely eliminated. For if the tariff had been
the only force influencing foreign firm perceived elasticity of demand then
the foreign demand curve would have become more elastic and foreign firm

output would have risen.

Case IV. We turn now to consider confizurations that more closely resemble

the U.S.-Mexico situation. Mexico is -3:-h smaller and more labor abundanc.

Yy

1£f imposed by the home country for

Table 7 reports results for a unifors -:

LAY

the case in which the foreign cournz:+ *is 25 percent more labor and 75 percent
more capital than the home countr-

The most interesting points :: - -- in this case concern the
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implications of protection for the wage and rental rates. Despite the fact
that the home country tariff is applied uniformly across both industries, the
tariff still lowers the relative return to the home country’s abundant factor
(labor). The home country wage-rent rate falls from 1.159 under free trade to
1.148 with a tariff of 65 percent. The tariff forces the home country to
supply itself with more of the capital-intensive good. As resources shift
into this sector the return to capital must rise to clear the factor markets.

We also see again the conflicting Stolper-Samuelson and terms-of-trade
effects on factor returns. Although the home wage rate falls relative to the
return to capital, home country work workers still earn more than foreign
workers.

This result raises interesting implications for the dymamic stability of
the model. Suppose, for example, that we were evaluating the case in which
the home country imposiﬁg the tariff was labor abundant. In this case, as
long as the tariff is welfare ;gprovigg for the home countr&ighen.iaSor has an
incentive to miérate from F to H. In addition, the terms-of-trade gain also
raises the nominal return to capital at home relative to foreign capital. As
a result, capital owners in the foreign country also have an incentive to
transfer their capital from employment domestically to the home country.

The transfer of both capital and labor to the home country will make the
home country larger. Increasing home country size, of course, strengthens the
terms-of-trade changes associated with the tariff, thus further raising the
return to home capital and labor relative to their foreign counter-parts. COCre
possible force counter-balancing the terms-of-trade effect on the return to
factors is the differential scale effects associated with the tariff. We hawe

already discovered that the larger the tariff imposing country the more likel-
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that home firm output falls relative to foreign firm output. However, it is
not clear that scale effects could overwhelm terms-of-trade effects in
determining relécive factor returns. Second, the countfy importing capital
must run a surplus on the merchandise account in order to balance interest
payments on imported capital remitted back to the foreign country. Inducing
foreigners to aBsorb the extra pfoduction of home varieties of each good tends
to worsen the terms of trade of the home country, thus diminishing the normal

terms-of-trade gain associated with -the tariff.

Case V. Tﬁe dynamic inst;ﬁili;y problems discussed under Case IV actually
presented itself more forcefully in the NAFTA version of the Michigan Model.’
In particulaf, we found'thaﬁ transferring capital from the rest of the wqud~
to Mexico aetually raised Fhe rgcurn to capital in Mexico relative to the rest
of the world; although transferriﬁg labor to Mexico lowered the Mexican wage -
relative to the:U;él_Qage. It see@ed to be that the return to capital rose
with the capital stock because of very strong positive scale effects on the
Mexican economy that fed back onto the return to both capital and labor. Im
this last case, we attempt to :eplicate the conditions under which a capital
infloQ'raises thé réturn to capital, though without success.

Firstc, we return t§ the original symmetric configuration and set the
tariff at the optimal level of 75 percent:. In the base case, with no capital
flows, the return to capital is higher in.the home country than the foreign
country. Foreign capital is thén‘c:ansferred to the home country, though
interest payments are remittéd back to the foreign country. Results are
reported in Table 8.

Capital flows are welfare improving for the foreign country. For
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example, with no capital flows, welfare in the foreign country with the tariff
is 48.110. A small transfer of one unit of capital raises welfare to 48.177,
and foreign welfare rises to 49.192 with a capital flow of 18 units. This
occurs, in part, because capital owners are able to earn a higher rate of
return abroad than domestically. The home country, however, is losing from
the capital flows, though world welfare rises. This is the case since home
country terms of trade must deteriorate relative to the no capital case in

’

order to induce foreign consumers to absorb more home produced goods.

% The capital flows also tend raise firm output in the industry in each
country that uses that country’s "newly” abundant factor intensively. That
is, firm output in capital-intensive sector 1 in the home country rises from
- 5.547 wifﬁ no capital flow to 5.558 with a capital flow of 18 units.
Similarly, sector 2 firm output in the foreign country is also rising with
greater capital flows. The opposite is occurring in the sector that uses each
'countrf;s newly scarce factor intemnsively. As a result, for a capital flow of
18 units;,sector 1 firm output at home has risen but foreign firm output has
fallen while sector 2 firm output at home has fallen but foreign firm output
has risen. The capital flow, then, by fostering greater specialization,
generates scale gains for each country that uses its abundant factor
intensively.

Vafious other configurations were tried, attempting to generate a rise
in the return to capital due to a capital inflow. These results are presented
in Tables 9 - 12. However, in all cases the terms-of-trade deteri&ration was

too large to prevent the relative return to capital from falling.



IV. Conclusjons

There are a few lessons for the NAFTA that can be drawn from this
exercise. First, it is fairly clear that the determinants of scale effects
associated with trade liberalization is complicated and difficulc to
anticipate. One might have expected that the relatively large tariff -
reductions in Mexico might actually exert an anti-competitive effect on U.S.
firms. However, our results here indicate that a tariff iﬁposed by one
country tends to be anti-competitive for both domestic and foreign firms. In
light of this result, U.S. scale gains are not surprising even though current
U.S. tariffs on Mexico are very low. In addition, the analysis of country
size on the likely scale effects across countries creates a strong presumption
that the small country will enjoy greater scale gains than larger countries.
This result was born out in the large scale NAFTA model.

Second, the results presented here help to understand why.the U.S. real
wage rate rose with trade lig;;afiigcién even éhough labor is the United
States’s relatively scarce factor. Labor iosc relative to capital but sciil
gained absolutely. Mexican liberalization resulted in a terms-of-trade gain
for the United States, éhat pulled up the value of the marginal product of
labor. This is the case, even though production in the United States overall
became moré labor-intensive and the marginal product of labor fell.

Results concerning international capital flows remain a bit of a
mystery. In principle it seems as if it might be possible to configure the
model in such a way as to minimize the terms-of-trade losses a;sociaced with a
capital inflow and maximizing the scale zains associated with expanding-

country size. However, this task remains for the future.
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TABLE 1
EQUATIONS OF THE MODEL

Utility Indicator

U, = Di*D5* - (1)
Product Aggregator
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Elasticity of Demand by Market
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1
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Mark-up Pricing Rule
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Marginal Cost
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Zero-Profits Condition
P,quLj - w‘LDLj + v,._KDi‘j

Labor Demand by Firm

(Feqyy) (agy)*w®
1-3,3/(s-1)
1]

LDU -
r(ai‘j)’wi"" + (afj)’v

Capital Demand by Firm

K -
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- .q8/(8-1)
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Labor Market Clearing Condition
L = n;lDyy ~ nplDg,

Capital Market Clearing Condition
Ky » 6k = n KDy + n;,KD;,

Goods Market Clearing Condition
9i5 = Day * Dr;

Home Country Income
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o
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VARIABLE DEFINITIONS

U, Utiliey indicator for country i

Product aggregator for good _j in country i
D{; Demand in country i for good j produced by a representative firm in councry r

t; Elasticity of demand in country i for good j produced by a representative
firm in country r '

ny; Elasticity of demand for a representative firm in industry j in country i
aggregated over the home and foreign markets

P,fj World price of good j produced in country i
f, Price of good j produced by country r paid by consumers in country i
Marginal cost of a representative firm in industry j in country i
\q;; Firmoutput in industry j in country i

w, Wage paid to labor in country i
Return to capital in country i
LD,; Labor demand by a representative firm in industry j in country i
Capital demand by a representative firm in industry j in country i
Number of firms in industry j in country i

E, Income in country i

PARAMETER DEFINITIONS

vi; Demand parameter determing preference by counsumers in country i
for good j produced in country r

o Elasticity of substitution among different varieties of each good

t;; Tariff imposed by country i on imports of good j

ay; Production parameter determining capital or labor intensity

F Fixed input requirement of capital and labor

§k;, Transfer of capital to councry i

s Elasticity of substitution becween capital and labor
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TABLE 2

tH. 10 tH.

HOME FOREIGN  HOME
utility 54.856  54.856  $5.409

Product Demand

H.X1 2.79% 2.9 2.986
. X2 2.796 2.79%6 2.858
F.X1 2.79% 2.79% 2.587
F.X2 2.79 2.79% 2.858
vorld prices

X1 2.459 2.459 2.53%
X2 2.459 2.4659 2.501
Number of firms

X1 7.278 7.278 7.335
x2 7.278 7.278 7.222
Elasticity of demend by market

H.X1 -2.863 -2.863 -2.855
. X2 N -2.863 -2.863 -2.863
F.X1 -2.863 -2.863 -2.868
F.X2 ‘ -2.863 -2.863 -2.863
Perceived elasticity

X1 -2.8683 -2.863 -2.861
X2 -2.863 -2.863 -2.863
Wage 1.000 1.000 - 1,015
Rent 1.000 1.000 1.032
Supply by a representative firm

Xt 5.588 $.588 5.584
X2 5.588 5.588 5.590
Marginal cost

X1 1.600 1.600 1,649
X2 1.600 1.600 1.627

HONE COUMTRY TARIFF OM INPORTS OF GOOD 1
FACTOR ENOOWMENTS: KH = LH = KF = LF = 100

DEMAND PARAMETERS: GAMMAN = GAMMAF = 0.5
SIGMAN » SIGMAF = 3

1=10% tH. 1530% th. 1340%
FOREIGN HOME FOREIGN HONE FOREIGN

56.226 55.921 53.250 55.974 52.868

2.598 3.288 2.284 3.406 2.1%9
2.732 2.953 2.640 2.988  2.606
2.997 2.205 3.366 2.031 3.532
2.732 2.953 2.640 2.988  2.406
2.617 2.67M 2.347 2.731 2.318
2.501 2.567  2.567 2.5% 2.59

7.139 7.447
7.616 7.115

-2.868 -2.83 -2.878 -2.538 -2.882

-2.855  -2.880 -2.842  -2.88% -2.83%
-2.883  -2.866 -2.88  -2.865 -2.885

-2.861 -2.857  -2.857 -2.855 -2.856

-2.863 -2.866 -2.866 <2.865 -2.865

1.572 1.736 1.525 1
1.627 L YA 1.671 1
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TN, 1350%
HOME FOREIGN
55.938 52.539
3.507 2.0%50
3.018 2.578
1.868 3.68%
3.018 2.578
2.788 2.293
2.616 2.616
7.552 6.728
7.017 7.810
-2.833 -2.886
-2.865 -2.865
-2.890  -2.831
-2.865 -2.365
-2.8%2 -2.851
-2.865  -2.865
1.087 1.084
1.161 0.916
5.557 5.553
5.595 5.595
1.811 1.489
1.703 1.703
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TASLE 3 HOME COUNTRY TARIFF ON [MPORTS OF GOODS 1t AND 2
FACTOR ENDOMMENTS: KH » LW = KF = LF = 100

DEMAND PARAMETERS: GAMMAN » GANMAF = 0.S
SIGMAN = SIGWUF = 3

thsQ tH=60% tHs70% tHa?5% tH=80X
HOME FOREIGN HOME FOREIGN  WOME FOREIGN L FOREIGN HOME FOREIGN

Utflity 54.854 54.834 58.522 49.034 S$8.506 48.402 58.619 48.110 58.616 47.833

Product Demand

H.X1 .79 2.79% 3.948 1.610 4.066 1.484 4.120 1.426 4.1 1.372
H. X2 2.796 2.79% 3.948 1.610 6.066 1.484 4,120 1.426 4171 1.372
F.X1 2.79%4 2.794 2.081 3.476 1.987 3.5 1.942 3.603 1.899 3.662
F.x2 .79 .79 2.081 3.476 1.987 3.562 1.942 3.603 1.899 3.662
World prices

X1 2.459 2.459 3.18 2.464 3.301 2.465 3.358 2.466 3.41% 2.466
x2 2.459 2.459 3.18 2.464 3.301 2.465 3.358 2.466 3.41% 2.466
Nusber of firms

X1 r.278 7.278 7.303 7.304 7.310 7.311 7.313 7.314 7.318 7.317
x2 7.278 7.278 7.303 7.306 7.310 7.311 7.313 7.31% 7.316 7.317
Elasticity of demend by market 4 e e e

H.X1 -2.863  -2.863  -2.834 -2.897 -2.831 -2.902 -2.830 -2.906  -2.828 -2.906
H.X2 -2.863 -2.843 -2.834 -2.897 -2.831 -2.902 -2.8530 -2.904 -2.828 -2.506
F.X1 -2.863 -2.863 -2.892 -2.829 -2.89% -2.82% -2.897  -2.822 -2.898 -2.820
F.x2 -2.863 -2.843 -2.892 -2.829 -2.895 -2.82% -2.897 -2.82 -2.898 -2.820
Perceived elasticity

xt -2.863 -2.8343 -2.853 -2.852 -2.850 -2.850 -2.849  -2.8348, -2.848  -2.847
x2 -2.863 -2.843 -2.853 -2.852 -2.850 -2.8%0 -2.849 -2.848 -2.848  -2.847
\age 1.000 1.000 1.293 1.000 1.339 1.000 1.362 1.000 1.385 1.000
Rent 1.000 1.000 1.293 1.000 1.339 1.000 1.362 1.000 1.38% 1.200
Supply by s representative firm

X1 5.588 5.588 5.558 5.557 5.550 5.549 5.547 5.545 5.543 5.541
X2 5.588 5.588 - 5.558 5.557 5.550 $.549 $.547 5.545 $.543 5.541

Narginal cost
x1 1.600
1.600

2. 1.400 2.162 1.600 2.179
x2 2 1.600

0638 600 2.216 1.603
068 1.600 2.162 600

2.216 1.500

8
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HOME COUNTRY TARIFF OM IMPCRTS OF GOODS 1 AND 2

TABLE 4

FOREIGH

tH1=80%, tH2=90%
HOME

FOREI1GN

tH1=80%, tH2=80%

FOREIGN  HOME

FOREIGN  HOME

tH1=80%, tH2=60X tH1=80X, tH2s70%X

tH1a80%, tH2=50%
FOREIGN

47.578
-2.907
-2.909
-2.821

-2.816

58.582

-2.829
-2.82%
-2.898
-2.902

47.853
7.317
L7317
-2.906
-2.906
-2.820
.2.80

58.616
3.413
3.418
7.316
7.316

-2.528
-2.

-2.898
-2.898

-2.905
-2.903
-2.820
-2.825

58.600 . 48.120
-2.828
-2.832
-2.899
-2.895

-2.906
-2.899
-2.820
-2.829

$8.5283 48.4s8

-2.827
-2.833
-2.899
2.,

48.822
-2.903
-2.89%
-2.820
-2.834

$8.367
-2.827
-2.839
-2.900
-2.887

Elasticity of demsnd by merket

utility

Product Demsnd
Wortld prices

x2

Number of firms

X2

Perceived elasticity

x1
X1

-2.847 -2.88 -2.87
-2.847 -2.845 -2.844

-2.548
-2.848

-2.845 -2.847 -2.846 -2.847  -2.847
-2.056  -2.853 -2.853 -2.850 -2.850

-2.847
-2.8%6

5.562
5.532

5.543
5.53%

5.561
5.541

5.543
5.543
2.216
2.216

1.587
1.613

5.540

5.551

5.562
5.551

2.189

2.167

0.979
5.538

5.559

1.021

1.319
1.353
5.542
$.559

Supply by a representative firmm

Marginal cost

\age
Rent
X1
X
X1
X2
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TABLE 5 HOME COUNTRY TARIFF QN IMPORTS OF GOODS 1 AND 2

FACTOR ENDOMMENTS: XH = (N = 150 XF = LF = 100
DEMAND PARAMETERS: GAAN = GAWMAF = 0.5
SIGUN = SIGRAF = 3

th=Q tH=70% tH=80% cHu8SY tH=90X

HOME FOREIGN  HOME FOREIGN  HOME FOREIGN  HOME FOREIGH HONE FOREIGH
Utility 92.021 61.347 98.280 51.649 98.368 50.847 98.376 '50.678 98.364 50.128
Product demand
H.x1 3.400 2.267 4.470 1.178 4.555 1.088 4.5% 1.047 4.631 1.008
H.X2 3.400 2.287 4470 1.178 4.55% 1.088  4.59% 1.047 4.631 1.008
£.x1 3.400 2.267  2.48%2 3.173 2.347 3.20 2.297 3.3 2.269 3.3%7
F.X2 3.400 2,287 2.452 3.73 2.347 3.2 2.297 3.3 2.269 3,387
Worid prices
x1 2.4647 2.447  3.4%6 2.453 3.542 2.455 3.606 2.435% 3.668 2.456
x2 .4647 2.647  3.4%% 2.453 3.542 2.458 3.606  2.453 3.668 2.4%6

Nurber of firms

x1 10.817 T.211 10.842  7.266 10.847 7.256 10.849 7.258 10.882 7.262
x2 10.817 7.211  10.842  7.266 10.847 7.256 .10.849 @ 7.2%8 10.852 7.262
Elasticity of desand by market T N . o -

- WX -2.889  -2.889 -2.873 -2.920 -2.87% -2.983 -2.870 -2.9%5 -2.870  -2.926
H.x2 -2.889  -2.889 -2.873 -2.920 -2.877 -2.983 -2.870 -2.98 -2.870 -2.926
F.X1 -2.889  -2.889 -2.915 -2.84b -2.917 -2.840 -2.918 -2.837 -2.919 -2.835

F.x2 -2.889 -2.889 -2.91% -2.846 -2.917 -2.840 -2.918 -2.837 -2.919  -2.83%

Perceived elasticity

x1 ~2.889 -2.889 -2.882 -2.875 -2.881 -2.872 -2.880 -2.870 -2.880 -2.869
X2 -2.889 -2.889 -2.882 -2.875 -2.881 -2.872 -2.880 -2.870 -2.880 -2.849
Wage 1.000 1.000 1.393 1.000 1.445 1.000 1.47 1.000 1,496 1.000
Rent 1.000 1.000 1.393 1.000 1.445 1.000 1.477 1.000 1.496 1.000
Supply by a representative fim

x1 5.667 5.667  5.647 5.625 5.643 5.616  5.641 5.611 5.639 5.607
X2 5.667 $.667 5.647  5.625 5.643 5.616 5.641 5.611 5.639 5.607
Marginal cost

X1 1.600 1.600 2.230 1.600 2.313 1.600 2.3% 1.600 2.3% 1.600
X2 1.600 1.600 2.230 1.600 2.313 1.600 2.354 1.600 2.3% 0
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tN = 0%
HOME FORELIGN
- ueitiey 128.730 1287.498
Product Demend
N.X1 0.538 5.384
n.x2 0.538 5.384
F.X1 0.538 $.38
F.x2 0.538 $.384
vorld prices
x1 2.611 2.411
X2 2.411 2.411
hmber of firms
X1 7.00% 70.051
x2 7.008 70.081

Elasticity of demand by merket

X1 -2.97% 2.9
n.X2 -2.974 -2.97%
. X1 -2.97 -2.97
F.x2 -2.97% -2.97%
Perceived elasticity
x1 -2.97% -2.97%
x2 -2.97% -2.97%
" vage 1.000 1.000
Rent 1.000 1.000

Xt 3.2 5.9
X2 S. 9 s
Marginal cost

x1 1.600 1.400
x2 1.600 1.600

TABLE & HOME COUNTRY TARIFFS ON [MPORTS OF GOCOS 1 AMD 2

FACTOR ENDOMMENTS: KH = LW = 100 KF = LF = 1000
DENAND PARANETERS: GABWN = GABWF = 0.5
SIGMAN = SIGAF = 3

t = 10%
HOME FOREIGN
129.7 1286.372
0.684 .

2.9 -2.978
2.9 -2.978
2.9 2.9
2.9 -9
2,97 -2.97%
29 -9
1.010 1.000
1.010 1.000
5.922 5.922
5.922 5.922
1.616 1.600
1.616 1.600
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th = 50%
nong FOREIGH
131.680 1280.962
1.366 6.549
1.366 6.549
0.483 $.439
0.483 5.439
2.558 2.411
2.558 2.611
7.012 70.052
7.012 ' 70.052
-2.9%52 -2.9m
-2.952 -2.977
-2.976 - 2.9
-2.976 ~2.97% -
-2.97 -2.97%%
-2.97M -2.97%
1.061 1.000
1.061 1.000
5.913 S.922
5.913 S.on
1.697 1.600
1.697 1.600

™ s 55X
nome FOREIGH
131.698  1280.227
1.454. 4,457
1.656 4,457
0.477 5.445
0.477 8,445
2.577 2.411
257 2.41

-2.950 -2.977
-2.950 -2.977
«2.976 -2.97%
-2.976 -2.97%
-2.970 -2.97%
-2.97 -2.97%
1.068 1.000
1.068 1.000
5.9 5.922
5.9 5.922
1.709 1.600
1.709 1.600

tN = 60%
HOME FOREIGN
131.669 1279.488
1.564 4.368
1.564 &.363
0.47 5.651
0.671 $.451
2.5%96 2.411
2.5%6 2.4611
7.01$ 70.053

-2.948 -2.977
-2.9%8 -2.97
-2.977 -2.97%
-2.977 -2.97%
-2.970 -2.97%
-2.970 -2.97%
1.076 1.000
1.076 1.000
$.909 5.922
5.909 5.922
1.722 1.600
1.722 1.600



Utiliey

Product Demand

n.xt
N.X2
F. X1
F.X2

Vorid prices

x1
x2

Number of firms

)
x2

Elasticity of demsnd by market ‘

n.x1
n.x2
£.x1
rF.x2

-2.89%
-2.882
-2.893%
-2.882

Perceived elasticity

X1 -
x2

\age
Rent

Supply by a representative fire
' 5.686

x1
x2
Marginal cost

X1
x2

-2.89%
-2.882

1.087
0.938

$.684
5.66

1.522
1.712

TABLE 7 HOME COUNTRY TARIFF O INPORTS OF GOCDS 1 AMD 2

e
HOME  FOREIGH
61.460 91.060
2291 3.3%.
2.2 3.3n
.29 3.3%
.21 3.3M
2.32¢  2.32¢
2.621  2.62
6.701 12.314
7.698 9.21%

-2.895
-2.882
-2.895

-2.882

-2.895
-2.882

1.087
0.938

5.647

FACTOR ENDOWMENTS:
DEMAND PARAMETERS:

“2.925

-2.911

-2.878

-2.859

-2.890
-2.876
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KH = 100 LK = 100
GAMMAN = GAMMAF = 0.5
SIGMAK = SIGMAF = 3

65.456 83.453

W
» o

-t
. 0

&

1.011
1.143

KF » 173 LF = 128

. tHs80%
HOME  FOREICH
65.422 82.727
3.961 1.668
3.7  1.803
1.639  4.025
1.489  4.12%
2.07%  1.546
2.317  1.7%8
6.785 12,296
7.706  9.353
-2.853  -2.931
-2.863  -2.916
-2.918  -2.875
-2.916  -2.8%5
-2.876 -2.888
-2.866 -2.81
0.956 0.728
0.835  0.623
5.628  5.564
$.599  5.613
1.353  t1.ott
508  1.146



49.192

N TARIFF ON INPORTS Of 1 2= 75X .
KF = 100 LF = 100
delta K = 9 delta K = 18
HOME FORE1GN
48.583 57.557

SIGHAN = SIGWF = 3

delta K = §
FOREIGH  HOME FOREICN HOME FOREIGN

48.177 58.286 48.437 58.041%

.99

FACTOR ENDOMMENTS: KN = 100 LW = 100

CAPITAL FLOMS FRON F TO M

TRADE POLICY:

DENAND PARAMETERS: GANMAH = GANMAF = 0.5
delts X = 1|

$8.550

TABLE 8
FOREIGN  HOME

delta K = 0
$8.619 48.110

Product Demand

utitity

3853

- M

s8R
R 3

[ B R g

A38d

- o= AN

3858

- -

00w
..

. 8
R X o

3333

- rm

3858

- -

3338

-

<
-
-
¢ e o

o = -

8
=4
-

3338

- o= N

=833

. ]
o -

n.x1

LB
F.X1

F.

5.876
T.446
-2.895
-2.906
-2.816
-2.824
-2.843
-2.849
5.530
5.547
1.561
1.567

8.747
7.185
-2.835
-2.828
-2.905
-2.897
-2.853
-2.848
5.558
5.545

«2.900
-2.906
-2.819
-2.823
-2.846

-2.849

-2.832
-2.829
-2.901
-2.897
-2.851
-2.849

6.915

7.350
-2.902
-2.906
-2.820
-2.883
-2.847
-2.849

1.588

1.58

.72
r.2m
-2.8%
-2.829
-2.89
-2.897
-2.850
-2.849
2.147
2.152

-2.906
-2.906
-2.822
-2.82
-2.848
-2.88
1.597
1.597
123

-2.530
-2.830
-2,
-2.597
-2.549
-2.849
2.173

2.17%

7.31
731
-2.904
-2.904
.2.822
-2.8%2
-2.848
-2.848
5.545
5.545.

7.313
7.313
-2.830
-2.830
-2.897
-2.897
-2.849
-2.849
3.547
5.547

Elasticity of demsnd by market
Supply by a representative firm

Perceived elasticity
Rarginal cost

Nusber of firms

wortd prices

. X1
F.X1
F.x2
x
X2
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TABLE 9 HOME COUNTRY IMPORTS CAPITAL FROM FOREIGM COUMTRY

TRADE POLICY: FREE TRADE

FACTOR ENDOMMENTS: KN = LH = KF » LF » 100

DEMAND PARAMETERS: GABAN = GAMMAF = 0.5
SIGUAN » SIGUF » 3

delta K 3 0 deltaks$S  deltaKs=10  deltaX = 50
HOME  FOREIGN HOME  FOREIGN HOME  FOREIGN  WOME  FOREIGH

utility 564.854  54.856  54.054 54.854 S54.854 S4.8%4  54.854 54.854

Product Demand
H.X1 2.79% 2.79%% 2.796 2.7% 2.79% 2.7 2.79¢ 2.7%
H.X2 2.79% 2.79% 2.79 2.7% 2. ™ 2.79% .79 2.7%
E.X1 2.79% 2.79 .79 2.79 2.79% 2.79% 2.7% 2.79%
F.x2 2.7% 2.79 2.79 2.7% 2.7% 2.7% 2.7 .79
Vorld prices
X1 2.43%9 2.459 2.46%9 2.459  2.459 2.459 2.459 2.459
X2 2.4659 2.459 2.659 2.459  2.4%9 2.459 2459 2.4%9
Number of firme
x1 7.278  7.278  T.68T  6.868 8.097 6.459 11372 3.18
X2 7.278 1.218 7.282 7.3 7.187. . 7.360. 6.8 1.753
Elasticity of demand by oarket

COHX -2.863 -2.863 © -2.843 -2.883 -2.843 -2.863  -2.863 -2.083
H.X2 -2.863 -2.863 -2.843 -2.883 -2.843 -2.863 -2.863 -2.843
F.X1 -2.863 -2.863 -2.843 -2.843 -2.843 -2.883 -2.863 -2.843
F.X2 -2.863 -2.863 -2.863 -2.883 -2.863 -2.863 -2.843 -2.883
Perceived elasticity
x1 -2.583 -2.863  -2.863 -2.863 -2.843 -2.863 -2.863 -2.843
X2 -2.863 -2.883°  -2.843 -2.83 -2.843 -2.8483 -2.863 -2.883
vage 1.000 1.000 1,000 1.000 1.000 1.000 1.000 1,000
Rent 1.000 1.000 1.000 1.000 1.000 1.000 '1.000 1,000
Supply by a representative firm
X1 5.5a8 5.588 5.588 5.588 5.588 5.588 5.588 5.588
x2 5.588 5.588 5.588 5.588 5.568 5.588 $.588 5.588

Marginal cost

x1 1.600
x2 1.600
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TASLE 10 N AND £ TARIPFS ON INPORTS OF GOODS 1 AND 2 PLUS CAPITAL FLOME FRON F TO 0

FACTOR EXDOMENTS: KN = LW = 100 KF = LF = 1000
OOWAND PARANETERS: GAMAN » GANNAF = 0.5
SIGAN = SIGRAF » 3

utilicy 128.750

Procuct Demand

X1 0.538
n.x2 0.538
r.X1 0.538
.12 0.538
world prices

x4 2.411
x2 2.411
waber of firme

x1 7.008
2 7.003

T0.051
70.0%1

Elasticity of demend by sarket

n.x1t -2.97%
N.X2 -2.97%
X1 -2.97%
F.X2 -2.97%

Perceived elasticity

x1 -2.97%
x2 -2.97%
Vage 1.000
Rent 1.000

-2.97%
-2.97%
-2.97%
-2.97%

2.9

-2.97%

1.000
1.000

Supply by s representative firm

x1 s.
x2 sy
Rarginal cost

x 1

x2 1.

1.600
1.400

FOREIGH
1295.519

5.128
s.128
S.446
3.446

.39

70.031
70.031

1.587
1.587

‘125

t = 30%
wong

2.154
2.15%

1.193
1.193

(LAY
)

33

-
.

ts 108 dalta K s 20
L - FORELIGN

120.186  1293.403

0.7% 5.133
0.793 5.128
0.471 5.451
0.47% .47
2.218 .M
2.218 .
- .58 68.47%
6531 .22
-2.945 -2.973
-2.945 -2.973
-2.973 -2.97%
-2.973 -2.97%
-2.97% 2.
<2.97% -2.

s.91 s.o2
5.9 s.o2
1.472 1.587
1.472 1.587
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Comments on Drusilla Brown, "Properties of Computable General Equilibrium Models

with Monopolistic Competition and Foreign Direct Investment"

Douglas Irwin

Graduate School of Business
University of Chicago

This paper, unlike several delivered at this conference, is not aimed principally at
evaluating the possible effects of a possible North American Free Trade Agreement on
production and consumption in the .United States, émada, and Mexico. Instead, this paper
aims to help improve understanding of the properties and results of computable general
equilibriﬁm =rtnod’els‘_with nionopolistic compeﬁﬁon.

Bronn develobs a model with a very stark structure - straightforward in design yet
by no means simple. Two countries consume two composite goods that each have many
varieties produced by both domestic and foreign firms. Each firm produces a variety of one
good under conditions. of increasing returns to scale, but the size of firms is limited by the
perceived elasticity of demand which is a fun;tion of the degree of competition in the
market. 'fhis very stark structure is developed to focus solely on the impact of trade in
monopolistically-competitive sectors, and thus probably exaggerates those effects to some
degree.!

The one question I had on the structure of the model has to do with an ambiguity (or

! Presumably, to evaluate NAFTA one would like to explore not only this aspect of
international competition, but also examine in a more fully specified CGE model (as in the
Michigan model Brown refers to) the interaction of various sectors with constant returns or .
even effectively decreasing returns due to specific factors.



a misunderstanding on my part) about production technology. The assumption is made that a
fixed, up-front investment of capital and labor takes on the same factor proportions as the
variable use of capital and labor in production, such that technology overall is homogeneous.
Yet if factor prices change and the mix of capital and labor in production changes, will the
proportions of fixed factors change ex post?

Brown then subjects the model to various simulations. In the first case, the home
country puts a 10 percent tariff on imports from country 2 of the sector 1 good. This has the
standard effect of increasing the home price of good 1, leading to entry by other firms such
that each firm produces a lower level of output -- the derationalization effect as a result of
tariffs. A key feature of the model -- and one that comes out time and again -- is the strong
terms-of-trade effects of tariffs. Optimal tariffs prove to be very high, 40 percent in this
case. I suspect this comes out of the two-country nature of the model and would not carry
over to a multicountry setting where competition'is greater. It is 1nt~erest1;1g to ﬁoé that
these effects still arise even though the Armington assumption about national product
differentiation is not being made. These terms-of-trade effects sometimes drive the results of
the simulations, meaning they should be interpreted with caution. For example, even though
the tariff restricts competition in the home market, domestic firms perceive a more elastic
demand curve while foreign firms perceive a more inelastic demand curve. As Brown notes,
this may not be the standard result in these models. The tariff, curiously, affects sector 2 in
both countries symmetrically, a less than intuitive result that can only be explained with
reference to the equations of the model.

An across-the-board tariff increase by country 1 has a symmetric effect on each

1N



sector, although the optimal tariff increases to 75 percent. Related work by Robert Feenstra
(forthcoming in the Journal of Economic Perspectives) provides an interesting contrast to
these findings. He shows that in a Krugman-type monopolistically-competitive framework
that the welfare costs of excluding all of half the foreign varieties is greater than excluding
half of all foreign varieties.

Case II considers the effect of a tariff by a home country that is SO percent larger
than the foreign country. The optimal tariff increases only slightly, suggesting that the
optimal tariff is more sensitive to the monopolistic competitive structure than to country size.
In considering a home country only a tenth the size of its trading partner the optimal tariff is
lower but still quite high at 55 percent.

Case IV considered unequal factor endowments across countries, considering a
"Mexico" for example which is a smaller country with a relative abundance of labor. At this
stage, factor mobility (foreign investment and labor migration) can be introduced, ‘along with
a direct comparison of incomes in the two countries. This is a potentially very rich set-up
that has the promise to answer many questions about the possible impact of a NAFTA on a
certain sector. A greater discussion of these results and their implications would pave the
way for similar experiments within a model more suited to NAFTA-type issues.

This paper has been an effort to explore the properties of CGE models with
monopolistically competitive sectors, and thus is not well suited -- because it is not geared --
to generate immediate policy implications. I would like to echo Brown’s conclusion that "it
is fairly clear that the determinants of scale effects associated with trade liberalization is

complicated and difficult to anticipate.” Yet over the past decade, work by Brown and
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others have expanded our theoretical and empirical understanding of international trade under
conditions of monopolistic competition. There is no doubt that this has been a beneficial
development, but caution is needed as well. The existence of product differentiation is
neither necessary nor sufficient to justify use of models of monopolistic competition with
economies of scale. A careful look at the production structure underlying various
commodities is needed. Many products (textiles, to take one example) can be appear as
differentiated products to consumers by trivial productioﬁ changes within the context of
constant returns to scale technology. Indeed, many empirical industrial organization studies
find that constant returns is the relevant technology over most ranges of output. I hope that
as a profession and as modelers econbmists have not lost total faith in constant returns to
scale even with product differentiation.

In terms of what is to be hoped for in the future, I would express my wish that
models be developed where quality is modeled more explicitly. Implicit in monopolistically-
competitive models is the notion that there' may be gradations in product quality.
International trade theorists have recently been wquing on modeling trade with ‘product
quality and these developments may have benefits for empirical researchers. Explicit
treatment of quality by making it operational in CGE models would be an important advﬁnce,
particularly as the quality of intermediate capital goods -- and not just increasing variety --
may be able to account for the économic growth effects of international trade. These growth
effects are suspected to be large in the case of Mexico’s entry into a North American Free

Trade Agreement.
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Comments on

Properties of Computable General-Equilibrium Trade Models with
Monopolistic Competition and Foreign Direct Investment

by Drusilla Brown
Comments by

James R. Markusen
Department of Economics
University of Colorado, Boulder

Drusilla’s paper is not an empirical paper, but rather uses a simple numerical model
to explore the qualitative and quantitative properties of trade with monopolistic competition.
Much of our existing knowledge comes from one of two classes of models. First, there are
purely analytical models in which we use techniques of comparative statics to understand
the relationships among variables. These models are often fairly general in terms of
functional forms, but are typically extremely restrictive in terms of dimensionality. When
increasing returns and imperfect competitive are introduced, further simplifications to
technologies and demand functions must be made in order to get comparative statics results.

A second class of models are applied general-equilibrium models, which often include
many sectors. These models numerically compute comparative statics effects corresponding
to various policy changes. The difficulty with the large multi-sector empirical models is that
they tend to be "black boxes" in that we cannot clearly understand the nature of the complex
interactions between the variables. Thus on the one hand we have extremely simple
analytical models which bear little relation to actual economies, and on the other hand we
have the large black-box numerical models which give us results but little deep
understanding.

Drusilla’s paper is an attempt to fit between these two extremes. It sets up a model
which is likely too complicated to use for analytical comparative statics, but which is
nevertheless transparent in that we can clearly trace the line of causality and understand the
intuition behind numerical comparative-statics results. I find this to be a worthwhile
approach. -

Since this is an analytical rather than an empirical paper, my comments will focus on

some of the analytics. In particular, I wish to raise several points which I believe are crucial
to understanding Drusilla’s results, but which are not identified in her paper. My first point
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relates to the fact that the welfare effects in her experiments are very small. I believe that
this is in large part due to the fact that she has (implicitly) assumed a Bertrand pricing rule.

Suppose that consumers spend a constant fraction of their income on a sub-group of
goods, and that the sub-utility function is given by

" 1 P&,
1 X = s 1
v l§ ‘ T T

Where o is the elasticity of substitution, p; is the price of X; and s is the share of group
expenditure on one good (assume symmetry such that any good that is produced is produced
in the same amount). Assume that one firm calculates how its sales affect its price assuming
that the prices of the other goods are constant: a Bertrand conjecture. In this case, the
firm’s perceived demand elasticity is given by

2) -n,=0-(@-1)s (Bertrand conjectures)

which is the formulation found in Drusilla’s paper. On the other, suppose that the firm
views the quantities of the other firms as constant: a Cournot conjecture. Then the firm’s
perceived demand elasticity is given by

(3) -n, = —2 | (Cournot conjectures)
1+(@-1)s

Now these two lead to rather different pro-competitive effects of trade liberalization.
Suppose that, as a result of import penetration, a firm’s market share falls from s = .20 to
s = .10. Suppose first that o = 3. We can then calculate the following:

Con" r Change in Perceived Elasticity % ghgngg
Bertrand 26 to 28 1.7%
Cournot 2.143t0 2.5 17.7%

The larger increase in the Cournot case translates into a larger pro-competitive effect. Now
consider a second example where the elasticity of substitution is higher, o = 10.

12R



Conjecture B '_ Change in Perceived Elasticity | Ze_change

Bertrand 82 to 9.1 11%
Cournot 557 to 5.263 47%

Here we have a far more dramatic difference, with the Cournot behavior likely leading to
a much stronger pro-competitive effect. In summary, the manner in which Drusilla chose
to model conjectures leads to significantly small pro-competitive and scale effects than an
obvious alternative, which is certainly not to suggest that the latter is correct.

My second point concerns expenditure switching between groups of goods. Drusilla
gets the result that a small tariff is beneficial to the tariff imposing country because of a
positive scale effect in addition to the usual terms-of-trade effect. ‘My point is that this is
not necessarily the case as I have shown in Markusen (1989, 1990).

Consider the following nested CES function

1

@ v-[zattevp o wss

where Y is a composite competitive good, and where the X, can be divided into domestic
products X, cnd.foreign products X;. Consider Case 1 which I will call "substitutability"
between the X group and Y. ‘

o velp e e

Ignore income effects for sake of argument. In this case, a tariff on X, leaves expenditure
on the X group unaffected (U is Cobb-Douglas between X and Y). But there will be a
substitution effect, which shifts expenditure from the X, goods to the X, goods.  This is
‘beneficial for reasons widely discussed in the trade-industrial-organization literature.

Now consider what I will call "complementarity", which occurs when the X goods are
complements. This could occur, for example, with specialized intermediate inputs, where
a foreign specialized machine or consultant is a complement to domestic inputs. Suppose
for simplicity that there is just a single foreign and domestic X each. Let U be given by

6) U-= [[Xd'xf""r + yﬂ]g y,B > 0.

In this case, a tariff on X; shifts expenditure away from the X group. But the shares of X,
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and X, within the X group are constant (Cobb-Douglas). Therefore, the tariff shifts
expenditure away from both X, and X,, so that demand for the domestic increasing-returns
good falls, which is welfare worsening for the domestic economy (excluding the terms-of-
trade effect).

This might indeed be a fairly important point for countries like Mexico. Many
foreign inputs ranging from specialized machines, to engineering consultants may be
complements for domestic inputs in this sense. Access to those foreign inputs may be
crucial for the efficient development of the domestic industry. In this case, protection fails
to protect the domestic sector, or "derationalizes" the domestic industry. Thus Drusilla’s
results may be misleading, in that she implicitly assumes that the differentiated goods are
better substitutes for one another than they are for the composite good.

My final point relates to entry and exit. Drusilla assumes free entry and exit, and we
know from some theoretical literature that this makes an important difference to the effects
of protection and liberalization. My criticism here is simply that there is little discussion of
the role of entry and exit in the results. I would be interested in seeing some of that added
to the paper.

Markusen, James R., "Trade in Producer Services and in Other Specialized Intermediate
Inputs,” American Economic Review 79 (1989), pp. 85-95.
Markusen, James R., "Derationalizing Tariffs with Specialized Intermediate Inputs and

Differentiated Final Goods," Journal of International Economics (1990), 28, pp. 375-
384, .
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1. Introduction

The proposed Canada~-Mexico~United States North American Free
Trade Area (NAFTA) raises a large number of guestions regarding
its impact on trade flows, incomes, consumer benefits, the pattern
of labor adjustment, and aggregate economic benefits by region.
Computable General Equilibrium models (CGE’s) are the principal
tool that economists use to answer such questions.- This paper
reports on the impact of a NAFTA with a CGE whose focus is
primarily directed at the Canadian economy. The GET moclel1
provides detailed descriptions of the determination of Canadian
trade flows, industry production, and prices at a fairly detailed
level of disaggregation. It can be used in conjunction with other
models to provide a fairly complete picture as to how a NAFTA
would impact on Canada.

The conventional approach to examining the trade impact of
reduced trade barriers between countries is to first look at the
- existing trade flows and levels of trade barriers, and to identify
- areas where changes in these flows would be likely. There are now
a number of studies which document this information regarding
Canada, the United States and Mexipo.z The NAFTA with Mexico has
a number of fairly uhique problems for analysts because of the
relatively small trade flows and trade barriers which exist
between Mexico and Canada. In 1989 total Mexican exports to
Canada were $1.6 billion and total Canadian exports to Mexico
were about $1.0 billion. On the other hand both Canada and Mexico
are large traders with the United States. Mexico exports about 65
percent of its total exports to the U.S. and Canada exports in the
range of 66 to 70 percent of total exports to the U.S. From the
perspective of Canada a central question is the extent to which it
will suffer from trade diversion in the U.S. market as a
lGE:'I‘ stands for "General Equilibrium Trade Model". The model was
developed originally by the authors in 1983-84 then was further
developed in conjunction with the Department of Finance of the

Government of Canada for use in the evaluation of the Canada-U.S.
FTA. Technical documentation of GET is available in Harris(1989).

2See Investment Canada(1991),Watson(1991) and Waverman(1990).
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consequence of the NAFTA. That is how much of the U.S. market
will Canadian producers lose to Mexico as a result of the NAFTA.
The paper will report on some answers to this question.

There are two ot'her central questions though. First, what
are the gains to Canadian consumers as a result of increased
access to the Canadian market by Mexican importers, and second,
what is the potential for greater Canadian exports to both the
United States and Mexico as a consequence of increased economic
growth in Mexico. This last question is central to an overall
evaluation of the NAFTA. [t is a question however the GET model
is not capable of addressing. Given that Mexico is a country of
88 million people and an average income level of $2100 US, some
have argued there are potentially enormous gains to both Cénada
and the U.S. if Mexican income levels can start to catch up with
those in Canada and the United Sta'tes.:3 Quantifying these income
gains is quite difficult.

The model used in this paper is a 19 industry CGE'calibrated
to a 1981 data set based on an 88 industry version of the model
used originally to examine the 1988 CAFTA.4 It was desirable to
aggregate to a 19 industry level, largely to avoid problems of
missing data, and to resolve data inconsistency at the more
disaggregated level. Finally the trade flows were adjusted to
reflect 1989 market shares in the North American market. Thus the
data set is a sort of hybrid reflecting 1981 input-output matrices
and industry factor inputs, but 1989 trade flows. Trade barriers
listed in Table O at the end of the paper in percentage ad valorem
form were derived from a number of sources of varying reliability.
Since 1981 the most serious data problems in constructing a model
with a long run time frame from a Canadian perspective have to do
with the substantial real appreciation of the Canadian dollar over
the 1980’s-about 20 to éS percent. This appreciation has left, the
exchange rate substantially above its PPP value, and therefore is
not expected to be permanent. 1989 trade shares therefore may not
be actually representative of what may occur over the longer term.
3See Waverman(1996) for some estimates of how large these gains
~might be. :
4See Harris(1984).
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More serious however are the relatively small trade flows between
Mexico and Canada and the United States. With the recent
liberalization within Mexico there are a number of reasons to
expect these flows to increase even in the absence of a NAFTA.
All CGE models using observed trade flows as there benchmark, are
therefore bound to under predict the amount of trade creation
which a NAFTA might ultimately lead to. Finally the models are
bound to wuse only existing trade barriers. In the case of
Mexico-Canada and Mexico-U.S. these are largely tariff barriers.
This leaves two substantive issues of a NAFTA completely out of
the analysis. First, the potential for removal of non-tariff
barriers to trade in goods and services. Clearly the NAFTA would
lead to reductions in non-tariff barriers, but quantification of
these barriers remains "to be carried out. Second, and probably
most importantly, 'is the liberalization of investment between
Mexico and its northern neighbors under a NAFTA. As these
barriers are not strictly quantifiable, the CGE models are poorly
suited to deal with 'the investment issue. It is extremely
important for the reader to keep this qualification in mind when
interpreting the results reported in this paper.

The paper proceeds as fdllows. In section 2 we report some
estimates of what might happen to trade flows between the three
countries, as a result of full implementation of the Canada-U.S.
FTA, with no change in the trade regime in either country
vis-a-vis Mexico. In section 3 the paper reports the impact of A
the completion of the NAFTA, on top of the existing Can-US FTA.
This section also compares the NAFTA with a Hub-and-Spoke (the
HASP) trade arrangement consisting of two separate bilateral
agreements; the Can-US FTA and a Mexico-US FTA. Section 3 deals
with two important, but unresolved questions. One, how sensitive
the results are to assumptions regarding Mexican income creation,
and two, sensitivity to productivity changes in Mexican export
sectors, Section 4 deal with the issue of NAFTA as a trade
bloc-the incentives to raise trade barriers within a North
American 'FTA’ against non-North American countries. Section S
considers the potential for Mexican import competition to induce

additional rationalization within the Canadian industrial
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structure. The last section lists the major conclusions.
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2. Completion of the Canada-U.S. Free Trade Area (CAFTA)

The first issue addressed is the impact of the completion of
the Canada-U.S. Free ' Trade Agreement. The agreement was
implemented in January 1988 with a 10 year phase in period. As of
this date (June 1991) most economists would argue we have a
considerable amount of adjustment to complete.s Table 1 reports
estimates on some key aggregates of the effect of the CAFTA on
Canada. There is a an estimated terms of trade loss to Canada
from the CAFTA, but an real GDP gain of approximately 4.5 percent.
Also indicated is a substantial increase in the volume of
Canada-U.S. trade-about 25 percent.

In Table 2 the trade patterns between Canada, Mexico and the
United States are indicated. The CAFTA raises the Canadian share
of the U.S. market from 18 to 23 percent, and the U.S. share of
the Canadian market rises from 67.2 to 68.5 percent. These are
predicted long run equilibrium changes accounting for adjustments
in capital flows and exchange rates to sustain a balance of
payments equilibrium on a current account basis. The model is
calibrated to a base 1981 year, and the indicated trade volumes
are reported. The Canada-Mexico trade volume at 813 million
. dollars(1981 Canadian dollars) is extremely small. It is
interesting that the CAFTA actually creates Canada-Mexico trade by
a small amount (1.09 percent.) and leads to a insignificantly
small decrease in U.S. Mexico trade. Thus Mexico does not appear
to suffer from long run trade diversion as a consequence of the
CAFTA. For the non-North American countries the picture is a bit
different. In both the U.S. and the Canadian markets the
Rest-of -World countries lose market share--3 percentage point in
the U.S. and 1.26 percent' points in Canada.

Summarizing this section. First, Mexico does not appear to
lose much from the completion of the CAFTA relative to the status
quo. Second, most of the trade diversion which occurs is against
non-North American countries. It is important to remember that in
both the BASE and with a CAFTA Mexico’'s share of the U.S. market
5See Harris(1990) for some dynamic estimates on the length of the

transition. A substantial part of the productivity gains are
expected to come in the last five years of the phase in period.
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is about 6 percent and Mexico's share of the Canada market is 0.20

percent.

2. Hub and Spoke versus a NAFTA6

From the perspective of Canadian interests the critical issue
given the existence of the CAFTA is whether to participate in a
North American Free Trade Area (NAFTA) with Mexico and the United
States, or to leave matters as is with a CAFTA. but letting the
U.S. and Mexico form a separate bilateral free trade area--the
Mexico-U.S. FTA. = The latter arrangement is referred to as the Hub
and Spoke model (HASP) referring to the U.S. as the Hub and Mexico
and Canada as the Spoke's. There has been considerable debate
within Canada as to the merits of these two arrangements.
Opponents of NAFTA point to problems Canadian industry would face
from Mexican import competition, and the potential loss of market
in the US. due to additional Mexican competition there.
Proponents of NAFTA point out that the issue of trade diversion
within the U.S. market is also a problem with the realistic
alternative of a HASP. As to Mexican import competition there are
the usual reasons economists offer as to why this mightA be a good
thing. Nobody appears to be certain as to what the terms-of-trade
consequences might be, and labour adjustment in the basic
industries remains a worry.

In Tables 3 and 4 the model simulations of the HASP versus a
NAFTA are presented. The overwhelming feature of these tables is
the small impact of either a HASP or NAFTA on Canada. A HASP
causes a loss of 2/100 of a percent of GDP while a NAFTA raises
GDP by 12/100 of a percent. A HASP causes a small reduction in
trade volumes and the NAFTA leads to a small increase in trade
volumes. At the aggregate level about the only thing that can be
said is that the HASP appears to produce a bunch of small negative
numbers and the NAFTA small positive numbers. Obviously from the
Canadian point of view the CAFTA is much more important than the
choice between the HASP and NAFTA options using conventional
econocmic criteria.

6The Hub-and-Spoke versus NAFTA debate was raised and discussed by
Hart(1990),Lipsey(1990), and Wonnacott(1990).
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In Table 4 the HASP and NAFTA trade patterns are compared to
a base CAFTA situation. It is noteworthy that Mexico-U.S. trade
volumes increase significantly in percentage terms under both a
HASP and a NAFTA, although absolutely the Mexican share of the
U.S. market only rises to 6.7 percent from a base of 6.2 percent.

The sectoral results for both a HASP and a NAFTA are given in
tables S through 8,‘ which report absolute changes in import shares
in the U.S. and Canada for each of the importing regions. Under
both HASP and NAFTA Mexico gains market share in the U.S. in all
sectors, while both Canada and R.0.W. lose. Canadian market share
losses are however quite small in virtually all sectors; the
largest is Non-metallic minerals in which Canada loses about 0.78
percentage point of the U.S. import market. Mexico’s gains are
offset by losses from non-North American sources in most sectors.
Mexico appears to gain the most in Machinery and Appliances,
Non-metallic Minerals, Agriculture, and Textiles. The effect of a
HASP on Canadian import shares is remarkable--there is virtually
no change( at least up to 3 decimal places) in the import shares
of the U.S., Mexico, and R.O.W. from a HASP arrangement. Under
the NAFTA in which Canadian tariffs against Mexico are dropped,
Mexico’s import shares improve by a small amount; in all cases by
less than 1/10 of one percentage point.

Not reported are Canada's exports to Mexico. These increase
more under NAFTA than under the HASP, but in aggregate terms the
amounts are very small.” Opening the Mexico market under a NAFTA
results in less than a 1/2 percent increase in Canadian exports to
Mexico

In general Canada seems to be affected remarkably little by
either trade arrangement, given the model and estimated trade

barriers between the three countries.

3. Income and Productivity in Mexico

The model was used to ask what would happen to Canadian trade
an industry if aggregate real income in Mexico were to rise by
some significant amount. In the GET model aggregate real income
of Mexico is taken as exogenous, so it might be argued that some

of the benefits of a larger North American market to Canada which
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might ultimately emerge as a consequence of the NAFTA are missing.
To check this possibility we exploréd the consequences on Canada
of an assumed increase in Mexican aggregate income of ten percent
accompanying a NAFTA. Somewhat to our surprise the effect on
economic aggregates was virtually negligible. Exports to Mexico
increased but absolutely by very small amounts. We are not very
confident of these results because the indirect effects of
increased Mexican real income on the U.S. economy are not fully
reflected in this model. In particular it is assumed U.S. real
income does not respond to changes in Mexican real income--this
may be an inappropriate assumption.

Secondly, the model was used to check what would happen if
Mexican productivity increases were to occur which resulted in
lower real export prices from Mexico. The model was used to check
how sensitive the Canadian economy was to a dramatic improvement
in relative productivity of the Mexican export sectors. There are
three effects at ‘work. [ower real prices on Mexican exports raise
consumers real income in Canada through lower import prices;
import competition from Mexico however forces some reallocation of
resources across industries in Canada. Thirdly, the lower p.r‘i'c':“es
on Mexican exports raises both U.S. and Mexican réaf:'in‘c\c:;;. 'This
in turn raises the demand for Canadian exports. The actual
simulation looked at a ten percent productivity improvement
reflected in a ten percent reduction in real export prices from
Mexico. Again the resuits were surprising in that very little at
the aggregate level showed up. Canadian real income was largely
unc‘hanged, and the Canadian share of the U.S. import market

remained about the same.

4. NAFTA as a Trade Bloc

Considerable comment has been made about the possible
consequences of Europe 1992 and NAFTA, together with the demise of
the GATT as resulting in large trading blocs. It has been
remarked that North America could become a trade bloc, resulting
in increased trade barriers against non-North American producers.
The peculiar nature of the trade shares of the two spokes makes

this an interesting issue. Both Mexico and Canada trade
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predominantly with the U.S., while the U.S. versus all countries
still trades predomiriantly with non-North American
countries-—-about 75 percént of total U.S. imports come from
non-North American sources. It might appear therefore that Canada
would benefit, as would Mexico, from higher\ common trade barriers
against R.O.W. suppliers, resulting in an increased share of the
U.S. market for both Mexican and Canadian f irms.

In Tabl;:s 9 and .10 we report the consequences of Mexico, U.S.
and Canada raising their ad valorem tariffs against all R.O.W.
imports by 10 percent. As shown in Table 10 both Mexico and
Canada increase their share of the U.S. ﬁxarket significantly.
Canada's share goes f rofn 21 percent to 29 percent and Mexico goes
from 6 to 9.3 perceht. A protectionist North American trade bloc
would be a losing proposition from the point of view of Canadian
welfare. Canadian real income falls by 0.10 percent although real
GDP rises by 0.18 percent. The net effect of the higher R.O.W.
prices is to actually reduce aggregate real income in the region,
and thus all parties are made worse off.

We believe this to be an important observation on NAFTA.
Should it come about, there is no good economic logic why NAFTA
should become a" trade bloc, attempting to keep out non-NAFTA
member goods through higher trade barriers. This policy is
obviously not good for U.S.'consumers. and neither is it good for
a country such as Canada which stands to gain the most from trade
diversion in the U.S. market, as the U.S.’s second largest trading

partner.

S. Enhanced Price Cohxpetition in the North American Market and

NAFTA

The general equilibrium model is incapable of getting much in
the way of effects on Canada from a NAFTA because both existing
trade barriers between Canada and Mexico are small, and trade
flows are also small. There is hcwever a third avenue by which
Mexican imports' might affect. ‘'~e anadian economy--through
increased price competition within :ne <Canadian market forcing
lower prices and thus ultimately iower costs to Canadian

producers. The idea is simply that any Canadian producer must
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match the costs of her cheapest competitor—-be that U.S. or Mexican
if she is to survive. Thus lowering barriers to Mexican imports
can have a strong effect on Canadian costs and pricing, even if
Mexican imports are initially small. To put it anothér way, if
Mexico constitutes the important potential competition to .Canadian
firms, rather than U.S. firms, then the NAFTA might have .
consequences quite different than a bilateral CAFTA.

We admit there is no direct evidence that Mexico would emerge
as the important potential competition, rather than the U.S.
firms, under a NAFTA, but it is certainly not implausible. To
check the consequences of this we re-calculated the HASP-NAFTA
simulations we an amended pricing theory, by assuming that
Canadian firms in each sector would respond to the lowest price
supplier--Mexico or the U.S. These results are reported in Table
1. The important number is in the first row of table. A HASP
leads to a virtual zero real income gain, while a NAFTA gives rise
to a real income gain of about 1 percent. The reason shows up in
the labour productivity row--HASP gives rise to no productivity
-gains, while NAFTAraises labour productivity by about 2.4 percent -
above the levels the 'CAF'I‘A is predicted to yield. What this means*:**'
is that giving Mexico access to the Canadian market forces some
additional rationalization of Canadian industry, that competition
from the U.S. alone does not achieve.  These rétioﬁalization
effects show up as increase in productivity, real wages, and real

income.

5. Conclusion

This paper has reported some results of an applied genera_l
equilibrium modeling of North American trade, with emphasis on the
Canadian economy. The results of the study are:

1. In terms of aggregate indicators such as welfare, real
wages, trade volumes etc. Canada is indifferent between a Hub and
Spoke(HASP) trade arrangement and a North American Free Trade Area
(NAFTA). ‘

2. Under either a HASP or a NAFTA Canada would experience
little in the way of reduced exports to the U.S. as a consequence

of improved tariff free access by Mexico to the U.S. market.

152



3. To the extent. that the creation of a NAFTA would shift
the trade patterns in North America it would largely result in
increased market shares within the U.S. to Mexico and reduced
market shares to non-North American suppliers. '

4, Canada would gain nothing in terms of increased real
income from a North American trade bloc which raised
- Canada-Mexico-U.S. trade barriers to non-North American suppliers;
This is so even though such actions would raise the Canadian share
of the U.S. market significantly. The economic case for NAFTA to
become a trade bloc appears to be weak.

S. The largest potential economic gains to Canada from NAFTA
appear to be the possibility of further rationalization of
Canadian industry induced by opening the Canadian market to price
competition from Mexican industry. While not large they could
raise real income by about 1 percent, or real wages by 1.3

percent, relative to those levels achievable in the CAFTA.
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Table 1

SUMMARY OF EFFECTS ON THE CANADIAN ECONOMY
THE COMPLETION OF THE CANADA-U.S. FTA

VARIABLE (1) percentage change
REAL INCOME 3.08508
REAL CONSUMPTION WAGE 5.48700
REAL GDP (AT MARKET PRICE) 4.55654
GROSS OUTPUT 7.80343
LENGTH OF PRODUCTION RUNS 16.29450
LABOUR REALLQCATION INDEX(*) 1.04785
LABOUR PRODUCTIVITY 9.96139
TOTAL FACTOR PRODUCTIVITY 4.27991
TRADE VOLUME (AGG.) 14.76983
TRADE VOLUME (CAN.-U.S.) 25.70117

" TERMS OF TRADE (AGG.) -0.92412

Note: (1) The definition of all variables in Table 1 is contained
in Harris(1988). Real Income is a measure of Canadian
Welfare using Hicks Compensating Variation. (*)Labour
Reallocation Index is percent of labour force which moves .
intersectorally, and change is measured absolutely.

Table 2

NORTH AMERICAN TRADE PATTERNS AND VOLUMES:
THE COMPLETION OF THE CAFTA

U.S Imports . BASE CAFTA CHANGE DUE TO CAFTA
(percent import ) ) (absolute change)

Canada . 18.07 21.30 +3.23

Mexico 6.22 5.97 -0.25

R.O.W. 75.71 72.73 -2.98

Canada Imports :

U.S. 67.23 68.50 +1.27

Mexico 0.21 0.20 -0.01

R.O.W. 32.56 31.30 -1.26

Trade Volumes (millions 1981 cdn$) (percentage change)
Canada-U.S. 99901 118145 18.26
U.S.-Mexico 29435 29370 -0.22
Canada-Mexico 813 887 . 1.09

Note: (1) The Base case is defined as the levels of Canadian,
Mexican and U.S. tariffs, and some estimated Canadian and
U.S. non-tariff barriers to trade existing prior to 1988
Canada-U.S. FTA.
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Table 3
SUMMARY OF EFFECTS ON THE CANADIAN ECONOMY

A HUB AND SPOKE (HASP) ARRANGEMENT VERSUS A
NORTH AMERICAN FREE TRADE AREA (NAFTA)

( percentage changes)

VARIABLE (1) HASP NAFTA
CAMADIAN REAL INCOME 0.00178 0.03121
REAL CONSUMPTION WAGE -0.00002 0.04481
REAL GDP (AT MARKET PRICES) -0.01806 0.11794
GROSS OUTPUT -0.02549 0.16027
LENGTH OF PRODUCTION RUNS 0.34167 0.50684
LABOUR REALLOCATION INDEX 0.00000 0.08721
LABOUR PRODUCTIVITY 0.01182 0.08656
TOTAL FACTOR PRODUCTIVITY -0.00132 0.04592
TRADE VOLUME (AGG.) -0.05838 0.30545
TRADE VOLUME (CAN.-U.S.) A -0.07052 -0.10719
TERMS OF TRADE (AGG.) : . =0.00005 0.01118

Table 4
TRADE PATTERNS AND VOLUMES:
HASP AND NAFTA (2)(3)
U.S. Zagurts A HASP? . NAFTA
(percent import share) :
Canada 21.22 (-0.08) 21.21 (-0.09)
Mexicc : 6.70 ( 0.73) 6.70 ( 0.73)
R.O.W. . 72.08 (-0.65) 72.09 (-0.64)
Canada Im, rts -
u.Ss. 68.42" (-0.08) 68.42 (-0.08)
Mexico 0.20 ( 0.00) 0.21 ( 0.01)
~ R.O.W. ' 31.38 ( 0.08) 31.37 ( 0.07)

Trade Volumes
(millions of 1981 Cdn$)

Ccanada-U.S. 117943 (-0.18) 118033.05 (-0.09)
U.S-Mexico 40723 (38.65) 40643.42 (38.34)
Canada-Mexico 844 (-4.84) 1397.76 (57.58)

Note: (1) The deflnltlon of all variables in Table 3 is contained

in Harris(1988). Real income is a measure of Canadian
Welfare using Hicks Compensating variation. Labour
Reallocation Index is percent of labour force which
moves intersectorally.

(2) The numbers in brackets beside U.S. and Canada

' imports measure absolute changes from CAFTA values.

(3) The numbers in brackets beside trade volumes
represent percentage changes from CAFTA values.
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Table 5

Absolute Change in U.S. Import Shares
Relative to a Base CAFTA
with a Hub and Spoke(HASP) Arrangment

Canada Mexico R.O.W.

Food, Bev and Tobacco -0.18 0.81 -0.63
Rubber&Plastic -0.01 0.02 -0.02
Textiles&Leather ~0.14 1.65 -1.52
Woods&Paper -0.34 0.47 -0.14
Steel&Metal Products -0.27 0.74 -0.48
Transportation Equpt -0.15 0.4 -0.25
Mach & Appliances -0.74 2.51 -1.77
Non-metallic minerals -0.78 2.86 -2.08
Refineries 0 0.01 -0.01
Chemicals-miscafg -0.03 0.46 -0.42
Agriculture -0.2 2.54 -2.34
Forestry 0 0 0
Fishing 0 ) 0
Mining ) o 0 0

Note: all figures measured as the absolute change in
share of imports expressed as percent of total

Table 6
Ab te Change in U.S. Import Shares
.rative to a Base CAFTA
. with a NAFTA

Canada Mexico R.O.W.

Food, Bev and Tobacco -0.18 0.81 -0.63
Rubber&Plastic -0.01 0.02 -0.01
Textiles&Leather -0.14 1.65 -1.51
Woods&Paper -0.35 0.48 -0.13
Steel&Metal Products -0.28 0.74 -0.47
Transportation Equpt -0.16 0.41 -0.25
Mach & Appliances -0.76 2.51 -1.75
Non-metallic minerals - -0.8 2.86 -2.07
Refineries 0 0.01 -0.01
Chemicals-miscmfg -0.03 0.46 -0.42
Agriculture -0.2 2.54 -2.34
Forestry 0 0 0
Fishing ' -0.02 0.01 0.01
Mining 0 0] o]

= = =

Note: all figures measured as the absolute change in
share of imports expressed as percent of total
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Table 7

Absolute Change in Canadian Import Shares
. Relative to a Base CAFTA
with a Hub and Spoke Arrangment (HASP)

U.s.
Food, Bev and Tobacco
Rubber&Plastic
Textiles&Leather
Woods&Paper
Steel&Metal Products
Transportation Equpt
Mach & Appliances
Non-metallic minerals
Refineries
Chemicals-miscnfg
Agriculture
Forestry
Fishing
Mining

O000CO0OQPOOOOO0OO

Mexico

Q0000000000000

R.O.W.

-N-R-E-N-N-N-R-N-N-N-N-N-N-2

Note: all figures measured as the absolute change in
share of imports expressed as percent of total

Table 8

Absolute Change in Canadian Import Shares
Relative to a Base CAFTA

with a NAFTA

U.Ss.
Food, Bev and Tobacco «0.01
Rubber&Plastic -0.01
Textiles&Leather -0.02
Woods&Paper 0
Steel&Metal Products 0
Transportation Equpt o
Mach & Appliances -0.04
Non-metallic minerals (0]
Refineries 0
Chemicals-miscmfg _ o
Agriculture - o
Forestry 0
Fishing 0
Mining 0

" Mexico

0.02
0
0.04
0
0.01
0
0.05
0.01
0
0.01

©0Co0o0Oo

R.O.W.
-0.01

0

-0.02

0

0

o

-0.01
-0.01

OC0O0O0QO

=

Note: all figures méasured as the absolute
share of imports expressed as percent
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Table 9
SUMMARY OF EFFECTS OF NORTH AMERICAN PROTECTION ON CANADA
A 10% Increase in North Amercican Tariffs Against ROW

VARIABLE percentage change
REAL INCOME _ -7 =0.11691
REAL CONSUMPTION WAGE : A -0.02748
REAL GDP (AT MARKET PRICE) 0.18518
GROSS OUTPUT : ' 0.14430
LENGHT OF PROD. RUN (AGG) 6.77313
LABOUR REALLOC.INDX. 0.12215
LABOUR PRODUCTIVITY : : 2.17974
TOTAL FACTOR PRODUCTIVITY . 0.13253
TRADE VOLUME (AGG.) ' .7 0.23278
TRADE VOLUME (CAN.-U.S.) . ~ 1.42708
TERMS OF TRADE ' (AGG.) ' : . 0.18306
BIPIMETMID = LRE = - BB RIS A IR RN S I IR A

See notes to table 1.

-Table 10
NORTH AMERICAN PROTECTION AND TRADE PATTERNS
Impact on NAFTA Trade Shares

U.S. Imports | percent import share
‘Canada 28.9
Mexico 9.3
R.O.W. 61.8

Canada Imports : .
uU.Ss. 70.8
Mexico ' 00.2
R.O.W. 28.9

Trade Volumes (millions 1981 cdn$)
Canada-U.S. 121155
U.S.-Mexico 41727
Canada-Mexico 1421

e e R R e T R R R R R T S e R e e N e T T e e SRR e TInEEREREEEEERE

Note. See Table 2 for notes. Simulation assumes NAFTA in place
but NAFTA imposes additional 10% tariff against ROW imports.
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Table 11

SUMMARY OF EFFECTS ON THE CANADIAN ECONOMY

ENHANCED PRICE COMPETITION WITH MEXICAN IMPORTS IN CANADIAN MARKET

HASP VERSUS NAFTA

(comparison base=CAFTA)

REAL INCOME
REAL CONSUMPTION WAGE
REAL GDP (AT MARKET PRICE)
GROSS OUTPUT |
LENGHT OF PROD. RUN (AGG)
_ LABOUR REALLOC.INDX.
LABOUR PRODUCTIVITY
TOTAL FACTOR PRODUCTIVITY
TRADE VOLUME (AGG.)
TRADE VOLUME (CAN.-U.S.)
TERMS OF TRADE (AGG.)

Note: See notes to Tablel.

0.00316
0.00001
-0.01654
=0.02426
0.39939
0.00012
0.01313
-0.00059
-0.05713
-0.06920
=0.00023
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1.30383
1.48482
2.19751
7.28968
0.26441
2.36559
1.0927%
2.62460
3.60723
~0.3349%



Appendix ‘

In this section the mathematical structure of the model used in the paper will be presented
along with a brief discussion of the microconsistent data set assembled to calibrate the model.
A detailed description of the basic model is presented in Harris (1984, 1988).

In the version of the model used in the present paper Canada is assumed to trade with
three separate regions: Mexico, the United States, and the Rest of World (R.O.W.). The
Canadian economy is modelled in detail but the model is less than a "full” general equilibrium
model as economic behavior in each of Mexico, the U.S., and R.O.W. is modelled in a reduced
form manner. On the supply side own commodity prices are assumed to be exogenous in each
of Mexico, the U.S., and R.O.W. as well as national income. On the demand side each foreign
region has an import demand function for commodities produced by all regions. Commodities
in the model are distinguished not only by their physical characteristics but also by the region
in which they are produced.

Industries divide a priori into those which are perfectly competitive constant cost
industries (Agriculture, Forestry, Fishing, Mining and five service industries which produce non-
traded goods) and those which are imperfectly competitive increasing returns to scale industries
(ten manufacturing sectors). There are two primary factors of production in the model: capital
and labour. The domestic supply of each factor is fixed. Capital is internationally mobile and
in perfectly elastic supply at the world rental rate. Labour is internationally immobile. The
domestic wage rate is determined in a competitive labour murket. The consumption sector of the
model is represented by an aggregate consumer whose income derives from ownership of the.
economy’s r==~=—=2 e~dowment and net government transfers. Utlity maximization generates
final demand for commeodities produced in all regions.

Equilibrium in the model involves supply equals demand in all domestic commodity
markets and the labour market. In addition, in the non-competitive industries firms are eaming
zero profits. B

A. Model Structure

The equations of the model are presei.. .. below. In order to avoid introducing very
cumbersome notation the model will be presented without reference to taxes, tariffs, or subsidies.
In the empirical implementation of the model most of the relevant tax and tariff distortions are
present. . ' '

L Notation
Regional Superscripts: ¢ Canada
4 United S.:tes -

m Mexic.
r ROW.
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Commodity Classes: N: index set for noncompetitive industries
C: index set for competitive industries

L: NUC
P’ = (P Canadian commodity prices
P' =P U.S. commodity prices
P = (P Mexican commodity prices
P =P R.O.W. commodity prices
w domestic wage
r world rental on capital
P = (% p*% P* P, w, 1) price system
2. Domestic Final Demand

The consumer’s utility function over commodity aggregates is given by the log-linear
(Cobb-Douglas) form

log U =log py + Y, i, log C, O (AD
(774

C, is the CES aggregator ovef domestc, U.S., Mexican and R.O.W. goods

1
c n 13 m r r et Az
C = [7: D, "y D, " +v; D, " Yi D; p.], (A2

with the elasticity of substitution between goods in category i given o, = 1/1-pi.
Given income I and the price vector P, the demand for domestic good D, is given by

9 -
w Iy p;

co, (l-o0 uo, u(l-o) mo, m(l-o) ro, r(l-0p
Vi RS S S A

Final import demands D", D®, and Df, have similar functional forms.

Df = (A3)

3. Export Demand

(i)  U.S. demand for Canadian goods

The U.S. consumer has a utility function over the 19 commodity aggregates which
is assumed to have the Cobb-Douglas form. Within each commodity class i the utility fuaction
has CES sub-aggregators of the Armingion form, aggregating utility from Canadian, U.S.,
Mexican and R.O.W. goods. Given the assumption of exogenous income, I, utility maximization
will yield a demand function for Canadian exports to the U.S. of the form

¥ gy WO _C-0
E = mln P (Ad)

«l-o u(l-oy uma, m(l-o) w9, r(l-o)
v p vy o L ™y
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(i)  Mexican and R.O.W. demand for Canadian goods

Demand for Canadianr goods by these two regions is assumed to arise in the exact
same manner as in the U.S. This will lead to export demand functions E®; and E"; which will
have the same form as given by (A4).

4, Technology

All firms have a variable unit cost function V¥(P), assumed independent of the level of
output, of the form

log VI(P) =y, + Y a,log Ty + a, logw + a, logr (A5)
T

[, is the price index of a composite input used by industry i, a composite of both domestic and
foreign varieties of commodity j.

Assuming price-taking behavior in input markets, the input-output matrices for the
economy are derived from the unit cost functions by applying Shepard’s lemma. The domestic
Leontief matrix A°(P) = [a°(P)] is defined by ,

a,BgV‘(P)
p,

where a°; is the demand for domestic good j, per unit of output of good i. The Leontief matrices
A’(P), A®(P) and A'(P) for the U.S., Mexico, and the R.O.W. are derived in a similar manner.

The fixed costs of each representative: firm. in each noncompetitive industry, ieN, are
given by the function

F(rw) = ;;f," + m’,: : (A7)

where £, and f' are the minimum amounts of capital and labour, respectively, needed to setup
a plant. In the noncompetitive industries the total cost function of a representative firm is given

by

ai(P) =  (46)

TC, (Py) = F, (r,w) + V' (P)y, (A8)

5. Short-Run_Equilibrium

The industrial structure variables held constant in the short-run are markups on unit
variable costs by firms, ieN, (m’) = m; numt. . of firms in each industry, ieN, (Fm) = Fm. Let
S = (m, Fm) be the vector of structural variables. Aggregate consumer income is given by

I=wL+rKy+y¢ Y I (A9)
. 1N

where L is the aggregate labour endowment, K° is the domestic capital endowment, IJ; the short-
run profits or losses in industry ieN, and y is the share of domestic ownership in industry (0 <
y< 1)
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Equilibrium commodity prices are determined by the equations

p,=mV(P) ieN

p, = V(P ieC (A10)

Letting X(P,1.S) represent domestic final demand and E(P) representing total export demand by
all regions, commodity market clearing implies that the vector of gross outputs Z must satisfy

Z=(-APD' (X (P IS5 + EP) (Al1)
Given the vector of domestic gross output, labour market equilibrium requires
L=Ya P .Z +YFm.fi (A12)
el ieN .
where a,,, is the labour requirements co-efficient in industry i. Industry profits IT; are
Fm, |(p, - V Z F(r,w) Al3
n, = Fm - — | - F(r,
i (P77 | Fim, W, (A13)

, A short-run equilibrium for a given S is a wage (S), domestic commodity price vector p
(s), income I(S), and vector of gross outputs Z (S) satisfying (A10) - (A12).

6. Firm Behavior

@ Under the monopolistically competitive pricing hypothesis (MCPH), the market demand
curve of industry ieN is assumed to have a constant elasticity form

Z, =k Pt-e‘ (A14)
Under the assumption that individual firms view their own demand as proportional to market
demand, the optimal pricing rule is given by '
p-V 1
P, &

In the long-run the perceived elasticity is equated to the elasticity of the "true" demand curve,
which is given by share weighted market elasticities of final, export, and intermediate demand

(A195)

DS EY EM E} a
e,=ef.—'+e,”.—‘+ef’.—‘—+ef—'—+z—Lzle’ (A16)

Z‘ i i Z, JeL Zl

where €%, is the elasticity of domestic final demand, €"; is the elasticity of U.S. export demand,
", is the elasticity of Mexican export demand, €, is the elasticity of R.O.W. export and €'; is
the elasticity of intermediate demand, and a; Z is the intermediate use of commodity i by
industry j.

(i)  Under the Eastman-Stykolt pricing hypothesis
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pE =p’ (1+e) (A17)

where t, is the domestic tariff.

7. Long Run Equilibrium

To close the model it is assumed that firms enter and exit in response to the presence of
pure profits and losses as in the classic Marshallian adjustment process. A long-run equilibrium
is a short-run equilibrium with two additional conditions.

6)) All industries are in (approximately) a zero profit condition.
(i)  Under the MCPH, the perceived elasticity is the "true” elasticity.
B. Calibration

In order to make the model outlined above operational numerical values must be assigned
to all of the parameters. The starting point for our calibration exercise was the microconsistent
data set which was assembled for the 88 industry model which we used to examine the Canada-
U.S. FTA (see Harris (1988) for details). This data set was assembled for the base year 1981.
The model used in the present paper differs from that model in two respects. First, the model
has been aggregated from 88 to 19 sectors. The reason for this was the difficulty in getting
comparable trade data across all regions. The second difference is that Mexico was added as a
separate trading region.

In order to incorporate Mexico into the model our benchmark data set was augmented to
include data on Mexican commodity trade with the three other regions. We obtained Mexican
trade data from the Mexican government, Secretaria de Comerico y Formento Industrial, for the
year 1989. Additional information on North American trade flows was obtained from the studies
by Investment Canada (1991), Watson (1991), and Waverman (1990). We then apportioned the
trade flows in our 1981 data set to be consistent with trade shares as they existed in 1989. Data
on tariff rates for Mexico and the other regions were obtained from a variety of services. The
tariff rates used reflect levels of protection as they existed in the late 1980’s. Thus our
benchmark data set is a sort of hybrid which utilizes 1981 production data but reflects 1989 trade
flows and tanff rates.

1RS






COMMENTS ON PAPER 4

BY MORRIS MORKRE

167






COMMENTS ON

"NORTH AMERICAN FREE TRADE ANP
ITS IMPLICATIONS FOR CANADA"

at Symposium on Econony-Wide Modeling of the Economic
Implications of a FTA with Mexico and a NAFTA with Canada
and Mexico, U.S. International Trade Commission

February 24, 1992

by

Morris E. Morkre
Bureau of Economics
Federal Trade Commission

Introduction

Fortunately for trade policy analysts there are instances of
sharp rationality: where a country moribund with a maze of
restraints that limit international trade and investment suddenly
and dramatically opens its doors to trade and investment. One
such instance is Mexico under the regime of former President
Miguel de la Madrid (December 1, 1982 to December 1, 1988).
Moreover, barely two years ago the thought of Mexico joining with
the United States_in a free trade arrangement was regarded as
highly premature.® This view was obviously mistaken. As events
have unfolded Mexico has joined with the United States and also
Canada in working to form a North America Free Trade Arrangement
(NAFTA) .

The three country NAFTA now under negotiation, involving
Canada, Mexico, and the United States, promises to join one very
large economy with two smaller ones where the two smaller
countries share several similar features with respect to the U.S.
For both Canada and Mexico, the United States is the major export

! by David Cox and Richard G. Harris.

2 Sidney Weintrub (1990), "The Impact of the Agreement on
Mexico," in P. Morici (ed.), Making Free Trade Work: The

Canada-U.S. Adreement, Council on Foreign Relations, pp. 110,
120.
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market, taking about two-thirds of their exports, and source of
foreign investment. Several major U.S companies, including the
big three auto companies, have investments in either Canada or
Mexico, or in both. Furthermore, Canada and Mexico have
relatively little trade or investment between them.

In view of this latter point, one may question why Canada is
that interested in joining a free trade area with its two
southern neighbors. It appears that an important part of the
answer deals with autos and foreign investment. Both Canada and
Mexico are reportedly seeking to attract foreign investment with
the lure that output would gain free entry to the U.S. market.
Canada is afraid that if it stays out of the talks it may lose an
advantage to Mexico.

with this background, I turn to the paper by Cox and Harris.
Cox and Harris provide a valuable contribution to our
understanding of the likely effects of a possible NAFTA. The
paper focusses on the effects on Canada of different events that
may occur if Mexico joins the U.S. in a free trade area. They
ask several important policy questions and obtain some
interesting answers. Cox and Harris use a CGE model that builds
on a well-known model developed in the mid 1980s. I divide my
comments on the paper into three main parts: (1) the basic
model, (2) issues related to the use of the model in this paper,
and (3) results.

Basic Model.

The structure of the basic model has been presented in an
earlier paper by Harris.” The model incorporates many of the
features commonly found in single country, neoclassical, CGE
models constructed for trade policy analysis. For example, the
model examines a representative consumer who acts rationally to
maximize real income by consuming domestic and imported products,
where domestic and imported products are differentiated products
(the Armington assumption). It examines full employment, long-
run equilibrium states and assumes there is a balance of payments
constraint. When shocks occur to the model, it is assumed that
prices adjust to clear all markets. The rental rate of capital
services is fixed at the world level and capital is perfectly
mobile.

e e

> Richard Harris (1984), "Applied General Equilibrium
Analysis of Small Open Economies with Scale Economies and

Imperfect Competition," American Economic Review, Vol. 74, No. S,
pp. 1016-1032.
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A important feature of the model is the treatment of scale
economies and market structure. The sectors/industries of the
economy are divided into two groups. One group consists of
perfectly competitive industries, which have constant returns to
scale. This group includes all service industries, agriculture,
and natural resource industries. The second group consists of
imperfectly competitive industries, which have increasing returns
to scale (that are internal to the firms). This group includes
all the manufacturing industries.

The presumption that all manufacturing industries have
increasing returns to scale may be overreaching. For example,
textiles, apparel, and leather sector, typically has a relatively
large number of producers and empirical evidence suggests that
constant returns to scale is appropriate.

Increasing returns to scale are inconsistent with perfect
competition and it necessary to specify how firms behave under
imperfect competition. Note that each firm's total are assumed
to be the sum of a fixed cost component (set up cost) and a
constant unit variable cost. Thus marginal cost is constant.

Harris and Cox propose two hypotheses to explain how
imperfect competitors set prices. Under the first hypothesis,
called monopolistic competitive pricing (MCPH), all firm's are
assumed to be identical and act like a mini-monopoclist, in which
case the profit maximizing price is obtained from the Lerner
formula. Under the second hypothesis, called Eastman-Stykolt
pricing, firms set price equal to price of the imported product
times one plus the tariff rate. Under either hypothesis, long
run equilibrium involves entry or exit until excess profits are
zero. One suggestion for the paper is that it is not clear when
each hypothesis is used.

.Appligation of Model to NAFTA

To study the NAFTA, trade with Mexico and the United States
are broken out. Furthermore, for each of the three foreign areas
examined -- Mexico, the United States, and a catchall rest of
world -- national income and supply prices are fixed exogenously.
Thus, it is not possible to consider the effect of changes in
Canada's production and trade on foreign income and subsequent
feedback effects.

t

‘* Another feature of the model is that each sector produces
one product that is sold at home or exported. There is no
differentiation between domestic and exported products, as is the
case in other CGE models. These other models use a CET function
to aggregate products produced for the home market and for
exports.
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Finally, the model assumes there is a symmetry between all
products in a sector. Thus, from the standpoint of Canadian
consumers, the degree of substitution between the home product
and the competing U.S. product is the same as that between the
home product and Mexican product. The expectation is that
Canadian and U,S. goods are closer substitutes than Canadian and
Mexican goods. Presumably the symmetry assumption is invoked
due to paucity of relevant data. If the presumption is correct,
the model will overstate the effect on Canada of changes in
prices for exports from Mexico.

Overview of Results

Cox and Harris use their model to examine five issues: (1)
what are the effects of completing the Canada-U.S. FTA? (2) what
difference does the NAFTA make to Canada, beyond the Canada-U.S.
FTA? (3) what happens to Canada if the NAFTA increases Mexico's
income substantially, i.e.., by 10 percent? (4) what happens to
canada if the NAFTA becomes a protectionist block vis-a-vis the
rest of the world, i.e., increases tariffs on rest of world by 10
percent? and (5) what is the effect on Canada of a NAFTA if
Mexican producers as well as U.S. producers were the effective
competitors (i.e., .price constraining) to Canadian producer?

Regarding the first issue, the estimated effects for
completion of the Canada-U.S. FTA highlight the workings of the
Cox-Harris model. The terms of trade are estimated to fall by
nearly 1 percent, yet there is an jimprovement in national welfare
(measured by Hicksian compensating variation) by 4.5 percent.

The role played by economies to scale in Canadian manufacturing
industries is very strong. These results are anticipated given
the results reported in Harris (1984). Liberalization cuts
import prices and forces the Canadian firms that survive to
expand in order to compete and by expanding they achieve greater
economies of scale. With greater. economies to scale, prices of
domestic products are reduced which provide gains to Canadian
consumers and, since Canadian producers sell the same product at
" home and abroad, there is also a fall in the terms of trade.

The result for Canadlan national welfare is somewhat surprising
given that trade in autos and auto parts is already free under
the 1965 U.S.-Canada auto pact. A large share of bilateral trade
between the U.S. and Canada, reportedly 30 percent, is in autos
and auto parts.

Regarding the éecond issue, the results suggest that Canada
is little affected by either a NAFTA added to the Canada-U.S. FTA
or a free trade arrangement between Mexico and the U.S. excluding

This is suggested, for example, by the empirical results
reported by Gene Grossman (1982), "Import Competition from

Developed and Developing Countries," Review of Economics and
Statistics, Vol. 64, No. 2, pp. 271-281.
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Canada but maintaining the Canada-U.S. FTA. Canada's real income
changes by about one tenth of a percent or less. The reason
appears to be the small trade volume between Canada and Mexico.
" However, it should also be noted that the authors examine the
effects of removing tariff barriers. No data was obtained about
‘nontariff barriers. Finally, the model does not address one of
‘the policy issues regarded as very important to Canada and a key
reason for Canada to join the NAFTA talks. This is the fear by
Canada that under a Mexico-U.S. FTA the U.S. would grant greater
benefits to Mexico in trade in autos and auto parts. As the
authors state, their model does not address the effects of the
liberalization of investment between Mexico and the U.S. (and
Canada) .

Regarding the third issue, an assumed exogenous increase in
Mexico's income by 10 percent consequent to the NAFTA is
estimated to have very small effect on Canada. Similarly, an
assumed exogenous improvement in Mexico's productivity (reflected
in a 10 percent decline in Mexico's supply prices) also had small
effects. Presumably this is also due to the small bilateral
trade between Canada and Mexico plus the model's assumption that
national income in the U.S. was fixed.

Regarding the fourth issue, Cox and Harris explore the
interesting question of how a protectionist NAFTA trade block,
protectionist against third countries, would affect Canada. They
find that while an increase by 10 in tariffs against third
countries would cause trade diversion in the U.S. market in
Canada'z favor, i.e., increase substainitially Canadian exports to
the United States at the expense of third countries, Canada's
national welfare would fall slightly (by 0.1 percent). This
result is puzzling. Given that two-thirds of Canada
exports/imports go/come to/from the United States I would have
expected a significant expansion of Canada‘'s national welfare.
This surprising result, if it stands, highly important for the
Uruguay Round since it suggests that beyond the regional trade
area, even a small country stands to gain further (and not lose)
from multilateral trade liberalization.

Regarding the fifth issue, Cox and Harris find that under
the NAFTA if Canadian producers regard Mexico's exporters (as
well as U.S. exporters) as potential competitors then Canada's
real income increases by 1 percent. This is an odd experiment
because one wonders why Mexico's producers should not have been
considered competing with U.S. producers all along (in earlier
simulations).



Fina emarks

This is a useful paper and raises important questions. It
would be helpful if in the introductory section there were a
little more discussion about the model (e.g., from bottom of p.
8) and a clarification about when each pricing rule is used (in
appendix, sec. 6). Finally, no sensitivity results are reported.
It would be helpful, even in footnotes, to discuss how the
results reported in the text are affected by changing parameters.
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Discussion of "North American Free Trade and
its Implications for Canada"

by
E.E. Rutstrom

Department of Economics
University of South Carolina

AThe Cox and Harris model, the General Equilibrium Trade model
(GET), was originally developed to evaluate the effects on Canada
from the Canada - US Free Trade Agreement (CAFTA). At the time it
was something of a revélution in the CGE modelling literature as it
was the first model té Seriously consider non-competitive industry
behavior. Iﬁ provided important insights into how important
considerations of industry structure can be when estimating welfare
effects of tradé protection.

The model has been extended with a very simple closure of
trade with Mexico, in order to make some inferences regarding
possible Free Trade Agreements with Mexico. They consider both a
full trilateral agreement - the North-American Free Trade Agreement
(NAFTA) - and a hub-and-spoke éystem with two bilateral agreement
with the US as the hub (HASP). Two basic results are presented in
the paper. First, the effects én Canada of a NAFTA agreement are
virtually identical to the effects of a HASP agreement. Second, all
effects are very small and often negligible.

The first result does not strike one as very surprising. The
model is static, and the benchmark trade flows between Canada and

Mexico are of the second order of smalls. There is no reason to
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expect that direct free trade between Canada and Mexico should have
any considerable effect on the Canadian economy in such a static
structure. ‘

Somewhat surprising, however, is the result that the Free-
Trade Agreement between Mexico and the US has virtually no effect
on Canada. There is almost no trade diversion from Canadian imports
to the US as a result of the increased Mexico trade. Most trade
diversion that is created is with respect to US imports from ROW.
As the Armington elasticity for_US imports by source is the same
across sources, the most likely explanatory candidate is then the
structure of trade. It must be the case that Canadian exports to
the US are in altogether different goods categories than Mexican
exports to the US. The paper would greatly benefit from a simple
comparison of the characteristics of the trade flowé in the model.

The large welfare results in the CAFTA.fhat arose from the
non-competitive induétry assumptions have already been realized as-
most of Canada’s trade %n manufactures is with the ﬁS. No more
gains from further rationalizations were‘realized in a NAFTA or a
HASP. Again a simple diséussion of whicﬁ industries are aésumed to
price according to what priciﬁg hypothesis and the ekisting trade
flows for these goods would have been very enlightening. The paper'
would also have benefited from a moretﬁechnical analysis of the
importance of the exogendus world commodity expenditures and the

assumption of contestable markets for exports.
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Sensitivity analysis

It is important in all CGE exercises to get some information
on how sensitive the qualitative results are to variations in key
parameter values. There has been considerable debate regarding the
reliability of 1literature estimates of price and substitution
elasticities. Despite this debate all too many CGE exercises still
are content to rely on finding equilibria conditional on using only
point estimates of elasticities, whether these point estimates are
generated by empirical studies or are merely reflections of the
modellers own priors on such values. We do not want to imply that
one or the other method is preferred over the other, but rather
that whichever method is chosen it should be accompanied by a
~ measure of the robustness of the model to choices of these values.

The field of CGE currently lacks a broad literature of methods
for sensitivity analysis. However, some methods exist, and have
been used with some success. In particular, Harrison and Vinod
(1992] have developed a method that is both reliable and cost
efficient. It is based on a random sampling method and allows the
researcher to decide on the sampling size. In problems where the
variance of the posterior distribution of reported variables is
low, it is possible po draw inferences on fairly small sample
sizes. If, however, there is a robustness problem with the CGE
model, much larger sample sizes might be necessary. Because of the

cost effectiveness of this approach it is possible to vary a large
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number of parameters unconditionally. Moreover, it can be used to
examine non-local perturbations of elasticities, which is desirable
given the scope of our uncertainty over their exact values.

In terms of the Cox and Harris paper a sensitivity analysis
could serve to determine the robustness of the qualitative result
that the HASP results in negative welfare effects and the NAFTA in
positive welfare effects. The question of what is needed in terms
of elasticity values to produce significant results, seems relevant

as well.

Industry structure

Wwe also want to take this opportunity to comment, briefly, on
the industrial structure in the GET. One of. the basic pricing
assﬁmptions in the oligopolistic industries is based on the Eastman
- Stykolt hypothesis. This hypothesis states that the domestic
industry structure islgpllusive, but that foreign firms introduce
an element of competition and therefore provide a ceiling on
domestic prices by offering to sell the same prodﬁct as the
domestic firm at the Qorld price. The foreign price, inclusive of
the domestic tariff; becomes a focal price for a perfectly
collusive domestic oligopoly. This is a pricing assumption that
will have the effect of biasing all welfare results from
liberalization exercises upward. It is not at all clear why
domestic pricing should be collusive rather than competitive. If an

aggressive environment was assumed we would expect a Ramsey price



outcome of zero prof}ts and much smaller welfare effects.

We do not intend to say that the Eastman-Stykolt pricing
assumption is erroneous. On_the contrary we believe it provides an
important upper bound on welfare effects. We only want to caution
readers not to interpret large welfare effects arising out of such
assumptions as anything but an upper bound. Therefore it is also
important to realize‘ﬁhat the real GDP effect reported for the
CAFTA of about 4.5% is an upper bound result. In light of this
realization the smaller results reported for the NAFTA and the HASP
do not appear to be out of order, given.that these simulations
provide no further cost rationalizations.v

In general, exercises inpluding alternative industry
structures and imperfect competition are much better if included as
complements to competitive exercises. The results are very
sensitive to the choice of pricing assumption (Harris [1986]) and
are therefore better suited as qualifications to and upper and

lower bounds on effects than as reasonable expectations.
A final question

The final questiop we want to address in this discussion is
the purpose of the extension of the model té include trade with
Mexico. If the purpose is to provide Canadian policy makers with an
informative tool upon which decisions regarding membership in NAFTA
could be based, we'think much is lacking. Indeed, the authors

themselves point to several such shortcomings. The most important
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one is probably the static nature of the model. A more growth
oriented approach would provide much more interesting and
informative results. 'Would growth in Mexico be beneficial to
Canadian industry as new export markets develop, or would the
increased competition for US market shares more than outweigh these
benefits? The paper makes a very crude attempt at evaluating the
effects of a Mexico growth scenario by simply increasing the
exogenously determined national income in Mexico. Again, the small
effects could probably be explained by the static nature of the
model as well as the exogenous nature of export demand patterns.
More interesting scenarios would include studying effects of
different demand assumptions (such as demand systems under
different homotheticity assumptions) and different assumptions
regérding industrial structural change.

| A possible and less ambitious purpose of the simulation
exercise might be to simply infer some direction of chénqe and
possible ranking of sectoral effects. The model is much better
suited for this type of analysis, but is still unreliable due to
the lack of a test for robustness. A sensitivity analysis is
crucial in order to infer anything from the qualitative effects of

the NAFTA and the HASP.

Final remarks

-

In general the paper needs much better documentation of the

data and more discussion around model driven results. It is always
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worrying when authors treat their own models as black boxes,
commenting on the surprising results with no further attempt at
relating these results to key assumptions in the model. This, in
combination with a sensitivity analysis, would give the study a
better focus. However, a much more useful model would be one
investigating impacts of alternative growth scenarios, emphasizing

demand effects and structural change.
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Trade Liberalization in a Multinational-Dominated Industry:

A Theoretical and Applied General Equilibrium Analysis.

Abstract
Existing theoretical models in the trade-industrial-organization literature
assume almost exclusively that firms are "national enterprises”, so that there
is no intermational coordination by multinational firms. To the best of our
knowledge, this assumption is exclusively used in relacte applied general-
equilibrium models. Yet industfies with increasing returns and imperfect
cogpetition, which form the sdbject matter of these literatures, are often
precisely the industries that are dominated by multinationals. This paper
develops a model in which multinationals ‘compete among themselves but
coordinate production, pricing, and sales decisions across multiple plants and
markets. Free entry and exit is assumed, and cases in which the
multinationals can and carmot segment markets are comsidered. The model is
then applied to the North American auto industry, motivated by the possibility
of North American free trade. Results are compared to a counter-factual
model, calibrated to the same data, which assumes strictly national owpzrship

of firms.
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1 Introduction

International trade theory now includes, as one of its principal
positive and normative branches, a substantial theoretical literature on trade
and trade policy under conditions of increasing returns to scale and imperfect
compecition. Several of the many possible approaches to modelling increasing-
returns technologies and imperfectly competitive behavior have in turn been
embedded in applied gemeral equilibrium models (e.g., Harris (1984), Harris
and Cox (1984), Smith and Venables (1988), Brown (1989), Brown and Sterm
(1989), Markusen and Wigle (1989), and Wigle (1988)). A cynical view of both
the theoretical and the applied literature is that "anything can happen”
depending on the assumptions one chooses. A more constructive statement is
that we must be careful to choose the empirically-relevant assumptions if we
are to get the policy conclusions correct. Among these choices are the nature
of conjectures (Eaton and Grossman (1985)), free entry versus fixed numbers of
firms (Venables (1985) and Horstmann and Markusen (1986)), and segmented
versus integrated markets (Markusen and Venables (1988)).

One key feature of increasing-returns, imperfectly-competitive
industries that has received little attention is the joint ownership of
production plants in different countries by multinational firms (the Canadian
manufacturing sector is about 60% foreign owned). Models have been constructed
to endogenize the existence of multinationals (e.g., Markusen (1984)), but
little is known about how multinational ownership affects trade liberalization
scenarios. To the best of our knowledge, this issue has not been touched in
applied GE analysis.

The purpose of this paper is to develop an analysis of trade

liberalization in the presence of trans-border price and output coordination
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by multinational firms. This analysis is then embedded in an applied general
eéuilibrium model of the North American auto industry, motivated by the
possible reorganization that US-Mexican free trade might bring to that
industry. The model wi]l attempt to capture key industrial-organization and
institutional features of that industry, and will numerically solve for the
impact of alternative trade-liberalization schemes on the pattern of
production and trade within North American, and between North America and the
rest of the world (ROW).

Our modelling efforts focus on capturing multinationality as just noted.
Both the theoretical modgl and the applied gereral-equilibrium model are
therefore aggregated to tﬁo goods (autos and a composite) and two factors
("labor®” used in both sectors and "resources”, a specific factor in the
composite sector). The composite is produced with constant returns by a
competitive industry and is homogemneous across countries. Autos are a
homogéneous good produced with increasing returns (decreasing average cost) at
the plant level. Within the region of trade liberalization, an auto firm
initially maintains plants in all countries, and in addition there are imports
from outside the region. The auto firms compete with one another, but
coordinate their outputs, prices, and sales across the national markets. We
assume free entry and exit of firms, and assume initially (i.e., before
liberalization) that the firms can segment markets. Policy experiments
include liberalizing trade for producers only (allowing continued market
seémentation), and free trade for consumers (imposing arbitrage constraints,
market integration). This comparison is motivated in particular by the
original US-Canada Auto Pact which explicitly permitted free trade for

producers only.
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Theoretical resulcs.suggest the possibility of weaker pro-competitive
effects from trade libéralization that have been discussed elsewhere in the
trade-industrial-organization literature. With multinationals, increased
import penetration due to liberalization does not constitute an erosion of
market share and an increased perceived demand elasticity for the domestic
firm as it does in the standard national-firm model. Nevertheless,
substantial benefits can still be captured through increased scale,
particularly in small markets. The theoretical results also suggest that the
difference between free trade for producers and free trade for consumers may
be substantially different with multinational firms from the national
enterprise models. In éarticulat, the multinational firms do not want cars
arbitraged from high-production-cost locations to low-cost locations, an
irrelevant issue with strictly national firms. Optimal pricing to prevent
arbitrage may thus lead to substantial deviations from the segmented-markets
equilibrium, if the lowlcost location (e.g., Mexico) is the high consumer-
price location under segmentation.

The general-equilibrium model is then applied to the North American auto
market (Mexico, Canada, USA)'with rest-of-world (ROW) supply explicitly
modelled and endogenous. As we shall show, calibration of the model is a
tricky exercise in its own right, and we believe that the paper contribute
some modelling innovations in this regard. Data on production costs, consumer
prices, and the assumption of free entry and exit (zero economic profits) are
not mutually consistent with particular forms of oligopolistic behavior such
as Cournot. Our modelling choice is to accept the data and the free entry
assumption, and then calibrate a "conjecture parameter" which is basically a

multiplier on the standard Cournot formula in order to make the model
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consistent. We find that the value of this parameter falls with market size,
indicating that smaller markets are inherently more collusive.

In addition to calibrating the data to the theoretical multinational
model, we calibrate the same data to a model which assumes strictly national
ownership of firms. This national enterprise model thus corresponds
conceptually to the other applied general-equilibrium papers referenced in the
introduction. Computation of the national enterprise model and the integrated
markets solution requires the explicit introduction of inequality constraints
(e.g., certain trade links switch from inactive to active), a feature ruled
out in other modelling efforts.

Results from the trade liberalization experiments correspond closely to
insights obtained from the theory. The national enterprise model does
overestimate the welfare effects of trade liberalization, and market
integration generates far larger welfare effects than free trade for producers
alone. .The low-cost producer (Mexico) is the. high-price market under
segmentatién, so the arbitrage constraint forces a significant change on
multinational behavior.

Ve cﬁution care in taking the results of the model as reliable empirical
estimates because of the many modelling simplifications (e.g., in factor
markets). To the extent that the results are suggestive, they show that North
American free trade in autos is basically a Mexican issue, with very large
benefits to Mexico (especially with market integration) and very small costs
to the US and Canada. Despite the weaker pro-competitive effects with
multinationals just noted, the large gains to Mexico are nevertheless due to
strong industrial-organization effects: longer produgtion runs (lower -average

costs) and the exit of firms. The weak welfare and production effects on the
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US and Canada are partly due to the diversion of auto imports from ROW to

Mexico.

2 The General Equilibrium Model

The Y sector in each of the four regions (CAN, USA, MEX, and ROW)
produces a composite commodity, homogenous across regions, from "labor"™ (L)
and a sector-specific factor "resources” (R). Both factors bear no
relationship to empirical entities of the same name. Y is specified as Cobb-
Douglas, but calibration of the factor shares permits us to specify any

arbitrary (local) elasticity of factor supply to X. 1In any of the four

regions we have:!

Y = G(L,,R) = LyR!™ L
Production of X in the auto sector, requires a fixed cost in units of
labor F and a constant marginal cost in units of labor ¢. The labor required
by the kth firm in the X sector is given by
| Lyg =X + F (2)
Let n denote the number of firms active in a country, and assume
identical cost functions across firms. Total labor requirements for the X
sector are simply:
L, = n(ck, + F) (3
Equation (4) gives the labor supply adding up constraint in which L,
denotes the labor used in transportation services (discussed below) and Z is

the aggregate endowment:

! In order to simplify notation, the region subscript j is suppressed.
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E'L,*L,*L‘ (4)

Consumers in each region have utility functions defined over consumption
of autos and the composite commodity. p, denotes the price of autos in terms
of the composite good in region i. No auto producer accounts for more than
0.6% of GDP in any region, and so ve make two simplifying assumptions about
producer behavior. First, auto producers maximize profits in terms of the
composite commodity (over 99% of GDP). Second, auto producers view total
income as fixed. Both assumptions are standard in the literature, which is
not to argue .that they are always appropriate. We can then view producers as
facing an inverse demand function p,(C,) where C is consumption of autos and
where income is perceived as parametric in this function. We also assume that
the auto producers do not perceive market power in factor parkets.

Let superscript N denote a North American owned firm and let R denote a
ROW firm, the latter assumed to have no plants in the three North American
.regions while the former is assumed to have plants in all three North American
regions. Let subscripts ¢, u, m, and r denote the four regions. Let t;; denote
the tariff rate on exports from region i to region j and let r,; denote the
‘transport cost from region i to region j. ¢t is ad valorem while r is specific
(in units of labor from the exporéing region). Consider for example the
profits earned by a North American firm in the US market. C, denotes the total
sales (not production) by all firms in the US, while C% and C? denote the
sales by NA and ROW firms respectively in the US mwarket (C, = C% + c®). x¥
denotes the sales (i.e., production plus imports from affiliated plants) in
the US by an individual NA firm. Finally, Xh will denote the shipments of a-
individual NA firm from region i to region j (Z; Xi, = XJ). "Profits" (revenue

net of marginal cost) for a NA firm derived from US sales are then given by -
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I = p,(CIXF - T (Lety,) (eyvry ) X0 (5

iec,u,=

The firm’s optimal markup rule for production in the US and sold in the
US is given by the partial derivative of (5) with respect to X¥,. We assume

sl ap, éc,

sznpnox“’mm-c“-O (6)

Multiplying and dividing by p, C8 C, ve can transform (6) as follows:

¢ [c, ap,] ac, (sa/n) | _ %3]
it

+ =
PR T TR A
. 9C . P 3 s G x, Ca '
whe;e Q, m.a‘, T s“-.c:.andn, ﬂ 2, gives the NA firm's

'conjeécure' as to how much total supply in the US will change in response to
its own change in supply. ¢ is the Marshallian market price elasticity of
demand (a negative number). s¥ is the share of NA firms in the total sales in
the US, and n!! is the number of NA firms producing in the US. The markup
formula giveﬁ in equation (7) is equivalent to Cournot if Q = 1. Larger
values of Q indicate a market that is more collusive than Cournot.

The form of the markup in equation (7) takes the usual form of a
quantity subtracted off of the consumer price. For computational purposes, it
is more convenienc-for us.to specify the markup as an ad valorem addition to
marginal cost. We will denote such markups as o} for NA firms and o} for ROW
firms selling in market i. These markups thus take the form p; = (1 + o) c,.
Our programming c&nverts the price-based markup formulas of equation (7) to

these cost-based markups.
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Consider serving one market from multiple plants under the ownership of
a single firm. The first-order conditions fot (6) with respect to Xfu'(i-c.m)
simpiy replace ¢, with (1+c,,)(c, + ry,). Wé.assuna that Q, is the.same
regardless of the source of the firm’s supply. The p;esé#c qquivalenss of (6)
and (7) then show that thé optimal plan 1nvolves'eguacing the maréinal cost in
region jlto the "CIF" delivered marginal cost from i, so:

py = (L+ml) (1+e,,) (cy+r,y) = (L+m)e, | (8)
Hence, any NA firm’s imports from Canada or H;xico into the USA receive the
same markup as US production sold in the US. In addition to the markup rules,
free:encry (zero profit) conditions are added to the model to determine the
number of firms (plants) active in each country:- A discﬁssion of these
equations is postponed to the section on calibrac;on.

The MNE and NE ﬁodels differ principally in the response of a firm's
market share to trade 11b§ralizacion. In the case of the MNE model, a car
imported'from Mexico to the US does not constitute a reduction in the combined
market share of US firms because the Mexican exporter . is US owned. In"the NE'
model, that same import reduces the market share of the US firms because it’
comes from an independeﬁt,firm{ We see from equation (6) that a Us firm's
peréeived elasticity of demand increases and its market decreases, ceteris
paribus, in the NE but not in the MNE model. Four hypotheses follow. In
comparing trade liberalization under the NE model to the MNE model, we expect
(A) higher welfare (although not necessarily in all countries), (B) higher
auto production in NA, (C) higher output per NA firm, and (D) fewer numbers of
surviving firms in the ﬁE relative to the MNE case.

This completes the discussion of the theory for calculating a world

general equilibrium solution when firms can price discriminate among markets.
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But whether or not this is the proper approach depends on the nature of a
free-trade dgréement as discussed in the introduction. It may be that in~a
free-tfade solution, some arbitrage constraint is ﬁot satisfied, and thus
genuinely free trade for consumers will lead to a differént outcome. This is
precisely the case in our empirical work developed below, in that Mexico, in
spite of being an exporter of cars, actually has a relatively high consumer
price for cars in (discriminating) free trade.

There exists some theoretical uncertainty or rather arbitrariness as to
how we should model market integration (arbitrage constraints), a problem that
confronted Horstmann and Markusen (1986) and Markusen and Venables (1988). In
our case it is more difficult with fi;ms jointly optimizing across plants. For
example} if firms‘"corr;ctly' endogenize the effect of arbitrage on price,
they will be contradicting the assumption of Nash behavior used in other
aspects gf the model.

In this paper, we will take an apﬁtoach similar to Horstmann and
Markusen (1§86) and Markuseﬁ ana Venables (1988), described in the context of
USQMexicanvtrade Qhen ﬁhe arbitrage constraint from the US to Mexico is
bindiﬁg. We assume that a firm operating a Me#ican plant views the responses
of the outputs of other firms according to the parameter Q,, but correctly
endogenizes arbitrage by consumers: i.e., if the plant reduces Mexican sales
by one unit, consumers Vi;l import from the US until the arbitrage constraint
is again satisfied. The key result is intuitive: the multinational firm does
not want US production supplied to Mexico, because that resplts in some of the
Mexican s#les ;riginating from high cost US production rather than from low
co;; ngicanzproductiog. It is optimal to expand Mexican output and sales

(and/or reduce US output and sales) up to the point where the arbitrage
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constraint is just bindi’ng and no imports from the US occur.

For clarity, assume that tariffs are zero and that a firm has plants
only in the US and Mexico. Assume also that an arbitrage constraint is
binding: p, + T4 = Pa- Using the notation developed above, the firm's

programming problem is given by?

max I¥ = p,(C)X) + Ru(C)Xa = T (cyer )Xy,

iem,u

(9
- ¥ (e*tim)Xin = (Fe*Fa) *+ A(Pu~Ta~Pa)
iam,u
in which A is the non-negative Lagrange multiplier on the arbitrage
constraint. The first order conditions for this problem are as follows:
B, *Xpla, -, +2pQ, 50 for X220 (10)
Pat X pl G- =T~ ARl <0 for X320 (11)
Po* X Bl Oy -Gy - AP 0, S0 for X520 (12)
Po* X Bl Q, =Gy~ Ty * AR Q50 for X320 (13)

From equations (11) and (12) we see the result just asserted: X', = 0
given that c, < ¢, at the equilibrium. The firm does nbt want to supply
Mexico from the US. From equations (10) and (ll) we again get the result that
Cy = Cy + Ty, Or alternatively that Mexic-:ban exports to the US market carry the

/
US markup. Multiply (12) through by E.‘;.& to obtain:
Q

2 In (9) and subsequent equations, we use ¢; and r;, to represent the
marginal cost of supply and transport. In our computations, these should both
be multiplied by w,, the labor wage, maintaining homogeneity of the price system.
Ve omit the wage variable in this presentation in order to simplify notation.
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[t B B -c]B-2p =0 (14)

o Py | PG | KRG,
where ﬂ AZE Qupncuau EZPnZu )

B may be interpreted as the increase in

X%, necessary following a unit increase in X&, in order to prevent arbitrage:
d X = gdx¥,. The final equation of (14) exploits Cobb-Douglas demand
(0 = -1), giving a very simple formula for computing 8.

Denote the quantity in brackets times 8 in (14) as v, and note from our

previous definition of o# in (7) and (6) that we can write this as:

1-(9.*X:p5’&.-c,)ﬂ-P—,P° -C.]ﬂ (15)
l+my,

Equation (15) is intetpretgdvas the change in pfofits from the Mexican
operation, following a unit change in supply to the US market (since Mexican
supply must increase to preserve zero arbitrage). The firm’s optimal US supply
must take this change into account. Note that we expect y to be negative..W1th
Mexican supply ihcreased to prevent arbitrage, marginal revenue (with zero
imports) is less than marginal cost., Now substitute (14) into (10):
Pt X PO, *7-6 =0 (18

With v < 0, the US markup will be larger, ceteris paribus, than when the
firm can discriminate. The burden of preventing arbitrage is shared between a
US price increase and a Mexican price decrease (i.e., the negative effect of
increased US output on Mexican profits is endogenized). Note from the fcrmula
for A in (14) that v becomes small as the size of the Mexican market becomes
small relative to the US market.

Using the notation of (7) and (6), (16) gives us the new US markup
equation.
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1+M+J_. 1 (7
gy pu l*m,,

To compute the inceérated markets solgtion, five equations are solved
simultaneously with thevrest of the general equilibrium system. Two equations
are added for B defined in (14) and ¥y in (15) while (7) and (6) are refained
for defining mf, the latter used in computing vy {n (15). Benchmark.éalues of
2, and Q, are also retained. A fourth equation (17) gives the US markup rule
as jusc'noted. The final additional equation (inequality) bounds the markup of
NA firms in Mexico such that the Mexican price does not exceed the US price
plus the transport cost. Letting mf represent the actual Mexican markup, this
constraint is given by

(1+m¥)cy s (L+mM)c, + 74 A (18)

If this constraint is not binding, then the markup m¥ continues to be
calculated from (7). Regardless of whether or not the arbitrage comstraint in
(9) is binding, the markup rule ensures that no US cars are arbitraged to
Mexico. Note that this is intuitively optimal for the firm because, as noted
above, arbitrage would imply that the Mexican market was being supplied by
costly US production ratﬁer than by inexpensive Mexican production. Tﬁe
intuition behind the increased (ceritis paribus) US markup is that part of the
optimal response to the "threat” of arbitrage from the US.to Mexico is to

raise the US price as well as to lower the Mexican price.
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3 The Applied General Equilibrium Model

This sections pregents three aspects of the numerical model which we
have constructed. It begins with a discussion of the basic modelling format
and sumary of the computational issues. It then returns to the theoretical
model structure from the previous section to describe how the modei is
calibrated. Finally, it discusses the sources and magnitudes of base year

values used for model specfication.

The Modelling Format

The theoretical model of the previocus section appears to be very simple,
with two homogeneous goods, four countries, two factors, no taxes other than
tariffs on cars, and a single consumer in each country. In fact, the
industrial-organization aspects of the model make its specification
considerably more complicated than a simple counting of these dimensions would
suggest. A second problem relates to the need for a robust solution algorithm
in light of the many side constraints, including both equations and
inequalities. Some activities such as certain trade links are slack in the
benchmark, but may not be in the counterfactual experiments, so we nee& to be
able to calculate corner solutions for some variables. This latter set of
difficulties is easily handled by using a non-linear complementarity (NLCP)
modelling format (Rutherford (1989), Harker and Pang (1990)) which handles
the side constraints, ine§ualities, and corner solutions.

The dimensionality of the model is much greater than it appears at first
glance for several reasons. First, the NLCP format is most natural with
constant returns in all activities, so the production, of cars in each region

requires two activities: one produces fixed costs, and the other produces
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actual output. Second, two side constraints are needed in each country to
determine the markup rule, and there are different markups for NA and ROW
firms. We then compute equilibria for a "generic" tax-distorted Arrow-Debreu
economy. In modelling free entry imperfect competition with increasing
returns, the markup on marginal cost is then specified as an endogenous "tax"
on inputs (marginal cost). Third, a "dummy” consumer is specified in each
country; this consumer receives the markup revenues and "demands" fixed costs.
fhe level of the fixed-cost activity corresponds to the number of firms in
free-entry equilibrium. fourth, since sales to different countries carry
different markups, different trade activities to each country must be
specified from a given country. While in a competitive, constant-returns model
we might specify a secéor by a single variable, here a sector is specified by
two activities, two side'constraints, an endogenous tax rate, an additional
consumer, and up to three additional trade activities. Three more inequalicty
side constraints are needed to compute the integrated markets solution. All
together, the model has 32 sectors, 25 commodities, 15 side constraints, and 8
consumers. The fully calibrated model thus specifies 32 activity levels, 25
commodity prices, the values of 15 constraint variables, and 8 income levels:

80 separate non-linear inequalities constitute the model.?

3 This equation count alone does not pose particular difficulty for

computations. The NLCP format has addressed equilibria in constant returns to
scale models with over 300 dimensions (see Harrison, Rutherford and Wooton
(1989)). Certain aspects of the imperfect competition formulation can, however,
pose difficulties. In particular, we found that the pricing equations are not
well defined over the full price simplex, so convergence problems can arise.



Calibration of the Model
Let w denote the wage rate in terms of the composite good Y. The
elasticity of scale (¢) is given by the ratio of the average to the marginal

cost of producing X. ¢ decreases with plant scale.

AC _ w(c+F/X) _ F 9
M ~ wc 1 +'E]; (19

e m

Good engineering estimates, along with data on outputs by model type and
by firm, allow us to estimate ¢ for the three North American regions. We also
have reasonably good data giving the relative price of cars to the composite
price index in the three North American countries. We unfortunately do not
have data on marginal cost. The procedure that we follow is to arbitrarily set
marginal cost for the US (and ROW), make guesses as to the marginal cost in
Mexico and Canada, and then proceed according to the following steps. When we
get to equation (8), (3U) below, we will see that consumer price ratios for
Mexico and Canada are implied. The initial estimates of marginal cost are then
adjusted until the resulting domestic price ratios in (8), (30) match the
price data. Given ¢, estimates of marginal cost, and data on outputs, we then

calibrate back to solve for the level of.fixed costs, F.
F e (e-1)eX (20)
The wage rate in terms of Y in a country is given by the marginal

product of labor in the production of Y.

vea [{‘;]“' | (21)

Using (1) and (21), the elasticity of the wage rate with respect to

labor demand in the X sector (holding transport demand constant) is then given
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Loow Ly Ly aw
w L, I;T?
(22)
. La(l-a)L; R
L™ aL¥Ri=
This simplifies to
L gw | L ek 3
I :(l-a) .gﬁ w (23)

where # is the value share of resources in Y output, and w denotes the wage
elasticity of X sector labor demand. w is a general equilibrium elasticity,
that tells how much the "ﬁage“ or more appropriately marginal cost (wc) in the
X sector, must rise as output expands. A higher value of w will tend to choke
off expansion of the X sector (or reduce contraction) in a country following
trade liberalization. w is unfortunately a major empirical unknown. This
parameter depends in part on the time-frame of the analysis as well as on the
structural characteristics of the individual national economies. In a more
detailed model, such as that of Kehoe and Serra-Puche (1983), labor market
imperfections might be taken into account in order to produce a consistent
representation of this elascic;ty.

| We choose units so that w = 1 in the benchmark. Using (3) and recalling

that Y is Cobb-Douglas, (23) can be rewritten as

(cX,+F)n

w=4 =Y (24)
-
which gives us # as a function of the other variables:
§ = wY (25)

(cX,+F)n +w¥
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In our calibrating procedure, Y, X,, ¢, w, ¢ and'n are given in the
benchmark data set. F {s then calculated from equation (20). Equation (25)
then allows us to infer § which is then used to calibrate the Y sector
production function and the region’s factor endowments.

Our model assumes free entry of firms or plants until profits are zero,
both in the benchmark and counterfactual equilibria. For the NA firms
(possibly) operating plants in all three NA regions, the sum of markup
revenues must then be equal to fixed costs. Because NA sales to ROW are zero,

this benchmark condition is given in matrix form by

@ | |F,

[(1eey) (opsr px] [mf | = [Fa| (2 Dec,u,m
2| |7

(26)

But the joint maximization by plants across NA borders (equation (6))

implies that (26) simplifies to

F,
[ex?] |a |- F, 2N
a | [fa

Our preliminary program that calibrates the model solves this system of
three simultaneous equations in order to obtain the values of m conéiscent
with the benchmark data. Since it is difficult to say how many ROW firms are
relevant, ROW firms are simply assumed to be Cournot (O = 1) and fixed costs
in ROW are inferred from this markup rule. Given that we have solve for m for
the NA firms from the cost and output data, we then work backwards using the

markup formula in (7) to calibrate Q. From (7) and the definition of of we
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have

N, X
Sy /my 1
Pt o

Cobb-Douglas utility functions give us ¢ = -1, and all the other

variable in (28) are known at this point. The conjecture parameter is thus

calculated by rearranging (28):

al(nf/sf)mf
—_—
lem

01 = - (29)

Given that we have the marginal costs in each region and the markups by
both ROW and NA firm in all regions where they are active, consumer prices in

each region are given simply as
b = (Lale, - (30
At this point, the relative consumer prices in the US, Mexico, and
Canada are compared to our data on these prices. The initial marginal costs in
Canada an Mexico are then adjusted, the entire model recalibrated, and a new
set of consumer prices generated until the data and the values obtained by the

benchmarking procedure converge. Once these informal iterations are completed,

(6) allows us to calculate transport costs on the active trade links.®

p.
Ty J

= . Y - Ci ‘ .- (31)
(l*t“)(lﬂnj)

* We set trade costs ry; using (31) for all North-American trade links,
including those which are inactive in the benchmark, setting r;,; = 0 if the
values from (31) 1is negative. In the counterfactual calculations, these
activities may operate at positve levels. ' '
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In order to calibrate the model with national rather than multinational
firmg, we follow a somewhat different procedure. In the NE model, we take as
given prices, marginal costs and fixed costs which arise from the MNE
calibration. We then recalibrate conjectures in order to satisfy the free
entry zero profit condition. This results iﬁlslightly different values off Q,

and transport cost margins.

The Benchmark Data

All data required to generate our results are displayed in Tables 1 and
2. Table 1 gives the protection levels in the four regions. Cases BILAT and
TRILAT liberalize US-Mexico, and US-Canada-Mexico trade respectively for
producers only (consumers:could be thought of as facing an infinite tariff).
All data are 1988 values; The integrated markets scenarios use the same
protection as TRILAT except that arbitrage constraints are imposed.: The US
protection level is a weighted average of the tariff on cars and light trucks
which are substitutes in production. The Mexican tariff was 20%, but non-
tariff barriers discriminated against imports by non-NA producers, so we have
rather arbitrarily set the Mexican tariff againit ROW at 33%. ROW tariffs are
arbitrary but imnateriél since they are not being adjusted (i.e., lower ROW
tariffs would just raise calibrated transport costs by the same amount).

Table 2 gives some of the key data for the four regions. The model is
calibrated so that all p?oducer prices are one initially. The level of Y is
then inferred from the percentage share of passenger cars in GNP in each
region. w 1is unfortunateiy quite arbitrary: the 208 values implies that a
doubling of the auto sector in a given country raises the "wage" (marginal

cost of production) in terms of good Y by 20%. ¢ {s calculated from



Table 1: Protection Levels in Alternative Scenarios (%)
Benchmark Equilibrium (BENCH)
CAN USA MEX ROW
CAN 0 0 20 33.3
Usa 0 0 20 33.3
MEX 9.5 3.8 0 33.3
ROW 9.5 3.8 33.3 )
Bilateral Free Trade (BILAT)
CAN USA MEX ROW
CAN 0 0 20 33.3
UsA ' 0 0 0 i 33.3
MEX 9.5 0 0 33.3
ROW 9.5 3.8 33.3 0
Trilateral Free Trade (TRILAT and INTEG)
CAN USA MEX ROW
CAN 0 0 0 33.3
USA 0 0 0 33.3
MEX 0 0 0 33.3
ROW 9.5 3.8 33.3 0

engineering studies together with the outputs per firm and model line in each

country for the three North American regions. ¢ for ROW is set equal to that



Table 2: Benchmark Parameters
-

Benchmark Input Data

Y w c € n Pri/Pru

 CAN 44.3 0.2 0.95 1.2 5 1.1
usa 470.9 0.2 1.00 1.10 8 1.0
MEX 12.8 0.2 0.70 1.75 5 1.4
ROW 1152.7 0.2 0.90 1.10 10 .

Benchmark Net Trade Pattern for Autos (millions of cars)

CAN USA MEX ROW
CAN 0.632 0.573 0 0
Usa 0 7.113 0 0
MEX 0 0.148 0.206 0
ROW 0.359 3.111 0 22.281

Calibrated Parameters

CAN Usa MEX ROW
a 1.7 1.02 271 1.00
6 0.87 0.92  0.86  0.90
2 (8)  28.6 10.0  118.6

for the US. n denotes the number of auto producers in each country.?® P, /P,

5 Mexican firms: GM, Ford, Chrysler, Nissan, Volkswagen. US firms: GM.
Ford, Chrysler, Nissan, Toyota, Honda, Mazda and Volkswagen (since closed in the
us). Canadian firms: GM, Ford, Chrysler, Honda and Volvo. The model’s
assumption that each NA firm produces in all three countries is clearly zn
approximation. A rigorous treatment would add five more firm "types” (defined
by number and location of plants to our two, greatly increasing the complexi::
and dimensionality of the model. However, we believe our approximation captures
the critical feature of the data: with the single minor exception of Volvo in
Canada, all of the exports from Canada and Mexico to the US are intra-firm rather
than arms-length transactions.
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denotes the approximate relative consumer prices (each4in terms of Y) in
country { relative to the US. As described in the previous section, these
data are then used to infer a marginal cost (¢) in the three North American
regions which is consistent with ¢ and the consumer price ratio. Marginal
cost for ROW is set rather arbitrarily between that of Canada and that of
Mexico. Sensitivity analysis suggests that this is of little importance to the

experiments conducted.

4 Results and Interpretations

Tables 3, 4 and 5 give results for five experiments. Case BENCH
contains benchmark equilibrium values. Cases BILAT and TRILAT are as
described above, computed with both the MNE and NE models. Case INTEG,
computed only for the MNE model, assumes that US cars can be supplied
(arbitraged) to Mexico at the US consumer price plus a transport cost of 5%.

The first set of results are for changes in welfare, measured as a
percentage of the value of auto production at factor cost (average cost per
car). We see that the effects on Canada and the US are almost negligible,
never reaching even one percent of production, although the integrated markets
cases produce changes that are about triple those of BILAT and TRILAT. The
latter two scenarios are identical because Canadian proteccion'on Mexican
autos is nonbinding. The effects on ROW in all scenarios are negligible.

The effects on Mexico are non-trivial relative to the size of the sector
and protection level in the first two scenarios. The welfare effects in the
integrated markets scenarios are extremely large for this type of analysis.
The contrast between these results and those of liberglization retaining

market segmentation is equally dramatic. The two differ by a factor of six. We
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Table 3: Welfare Results
Welfare Index I: Change as % of Auto Production Cost
Multinatinal National .
BILAT TRILAT INTEG BILAT TRILAT
CAN -0.07 -0.07 -0.25 -0.04 0.42
MEX 2.81 2.81 22.34 2.83 5.92
usa -0.10 -0.10 -0.33 0.14 0.06
Welfare Index II: Change as & of GDP
Multinational National
BILAT TRILAT INTEG BILAT TRILAT
CAN -0.002 -0.002 -0.008 -0.001 0.01
MEX 0.09 0.09 0.73 0.09 0.19
usa -0.002 -0.002 -0.005 0.002 0.001

will see the explanation for this difference shortly. The second set of
numbers in Table 3 express the welfare changes as a percentage of GNP.
Percentage changes in auto production are shown in Table 4. Losses to
the US and Canada under BILAT and TRILAT are very small, with increased
Mexican production and sales in the US coming more at the expense of ROW
imports than US or Canadian production. This last result reverses in the
integrated scenarios. We believe this is due to the way the North American
firms coordinate their parkups to prevent arbitrage. As shown in the theory
section abova; the NA firms raige their US markups, ceteris paribus, to
prevent arbitrage, and thus the ROW firms capture more sales (i.e., are hurt
less) than when markets are segmented. The most interesting result here is the
strong boost in productiéﬁ that Mexico gets erm market integration, about

double what they get if markets remain segmented. Yet from this alone it is
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not clear why we get the dramatic welfare effect from market integratiom.

"Table 4: Production and Pricing Effects
Anto Production (I change)

Multinaticnal National
BILAT TRILAT INTEG BILAT TRILAT
CAN -0.8 -0.8 -1.8 -0.5 -0.7
MEX 21.9 21.9 2.5 b 28.8 28.1
ROW -0.1 -0.1 -0.04 -0.2 -0.2
UsA -0.3 -0.5 -1.7 -0.07 -0.07

Busber of Firss

Multinational National
BERCH BILAT TRILAT INTEG | BILAT TRILAT
CAN s 5.01 s.01 5.08 s.01 .93
MEX s 5.07 .07 3.09 2.50 2.05
ROW 10 10.00 10.00 10.00 9.99 9.99
UsA 8 8.00 8.00 8.10 8.02 7.99

Domestic Markups by EA Firms (I over marginsl cast)

Multinational National
BENCH BILAT TRILAT INTEG BILAT TRILAT
CAN 28.6 28.7 28.7 28.8 28.6 27.6
MEX 118.6 115.3 115.3 58.7 114.0 105.1
UsA 10.0 10.0 10.0 10.3 9.8 9.9

Output par Firs (thousands of cars)

;talun-uonnl National
BENCH . BILAT TRILAT INTEG BILAT TRILAT
cAN 241 239 238 234 239 263
MEX 71 8s as 164 180 222
usa : 889 88s 885 863 886 890

The first part of the answer is given by the data on the number of firms
in Table 4. Reading across the rows we see that BILAT and TRILAT have a

negligible influence on rationalizing the number of firms. There is
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essentially no exit from the US or Mexico, and we actually have a small
increase in Canada. There is little effect on ROW since in the data NA sales
are only about 12% of its production. The big effect comes with market
integration, which forces a large price decrease in Mexico. This in turn
forces a large rationalization in Mexico and exit from the industry.

This i3 also seen in the results on domestic markups of NA firms. The
alternative scenarios make almost no difference for the markups in the US ana
Canada, and the fall in the Mexican markup is small under BILAT and TRILAT.
But with market integration, the Mexican markup falls by over half as the Na
firms price to prevent arbitrage.

Finally, the effect of market intégration is seen equally clearly in the
data on output per firm..Liberalization wvhile maintaining market segmentation
has a significant effecé on output per firm in Mexico, but the effect of |
market integration is to more than double ﬁhe level under BILAT and TRILAT,
increasing output per firm by 154% over the benchmark level. The markup levels
and the output per firm reveal why an industry expansion of 45% translates
into such a large welfare'gain. First, there is a large consumer surplus gain
in Mexico as the consumer price falls significantly (the relative price of
autos is 40% higher in the benchmark thag in INTEG). Second, there is a large
efficiency gain with firms increasing outputs by 1548, moving down a steep
average cost curve.

These data in Tablelk also reveal that there is very little
raéionalization in the US or Canada. As just noted, Canadian and US
production, markups, and output per firm move vefy little. We believe that
this is in large part due to the multinational nature of the industry. Refer

back to equations (6) and (7), and note that the perceived demand elasticity
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Table 3: AUTO TRADE EKFFECTS

Imports (millions of cars)

Multinational Rational
BENCH BILAT TRILAT INTEG BILAT TRILAT
CAN 0.36 0.36 0.38 0.38 0.36 0.39
MEX 0.10 0.13
UsA 3.83 3.87 .87 3.85 3.95 3.93

Exports (millioms of cars)

Multinational National
BEXCH BILAT TRILAT INTEG BILAT TRILAT
can 0.57 0.56 0.56 0.5 0.56 0.59
MEX 0.15 0.23 0.23 0.30 ~0.35 0.37
USA 0.10 0.08
ROW 3.47 3.44 3.44 3.48 3.40 3.8

In the national firms model, we observe reciprocal dumping between Canada and
and the U.S. and Mexico:

BILAT TRILAT

CAN to MEX . 0.002 0.050

MEX to CAN 0.068

UsSA to MEX 0.103 0.081

MEX to USA . 0.347 0.302

North American Firms’ Maxket Share (2)

Multinational Nationeal

BENCH BILAT TRILAT INTEG BILAT TRILAT

§3.8 64.0 64.0 64.9 76.'0 77.7

MEX 100.0 100.0 100.0 ~100.0 100.0 100.0

71.6 71.8 71.8 471.8 72.2 71.8

and therefore the US markup of a NA firm depends not on just its US
production, but on its combined supply to the US market from its plants in the
US, Canada, and Mexico. Thus if the firm imports one more car from Mexico and

produces one less car in the US, the firm’s perceived market share, perceived
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demand elasticity, and markup (ceteris paribus) are unchanged.

Turn now to the results for the NE model in Tables 4 fnd S, and compare
the TRILAT scenario under the NE assumption to the corresponding TRILAT
results under the MNE assumption. In this comparison we find results
consistent with our earlier hypothesis of larger pro-competitive gains with
national firms. 1In Table 4, all three NA countries gain in trilateral free
trade under the NE assumption, and Mexico’s gains are double those found in
the MNE caiculacioﬁs. Losses for the US and Canada under the latter
assumption turn into gains in the NE model. Second, Table 4 shows large
production gains for Mexico and a much smaller loss for the US in NE relative
to MNE in trilateral free trade. Canada shows a slightly larger loss in the
NE model, but the combined output of NA firms rises by about 72,000 cars.
Third, Table 4 shows tﬁat the number of firms is lower for all four countfies
under the NE assumption than under the MNE assumption. The rationalization
effect on Mexico is ve;y'strong.' Fourth, Table 4 shows that the markups in
all three NA countries are lower under the NE assumption. And finally,

Table 4 shows that output per firm is higher in all three NA countries under
the NE assumption in trilateral free trade. Decréases in output per firm in
the US and Canada in the MNE model switch to increases in the NE model. Some
of the numbers are quantitatively small, but it must be remembered that the
initial protection levels are very small, at least the key tariff: the US
tariff against Mexico (3.8%). We view our earlier hypotheses as receiving
strong confirmation.

Table 5 lists changes in imports and exports of cars. In BILAT and
TRILAT in the MNE model, Mexico increases its exports to the US by 92 thousand

cars. Net imports in the US increase by 43 thousand cars. The difference is
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composed of a reduction of 11 thousand from Canada and 38 thousand from ROW.
Diversion from ROW is thﬁs three times larger than the diversion from Canada.
In the scenario INTEG, Mexican exports to the US are 157 thousand units above
the benchmark. Canada’'s exports fall by 37 thousand units, while ROW's exports
to the US actually grow by 3 thousand units. As suggested above, this seems
due to the fact that, with integrated markets, NA firms raise their US markup
to prevent arbitrage to Mexico.

The conjecture parameter ( listed in Table 2 is based on equation (29).
The value for ROW is set equal to 1, indicating Cournot conjectures. The
calibrated value for the US turns out to be very close to the Cournot value.
Canada’s value is significantly higher at 1.74, indicaéing a more collusive
market. Mexico’'s is much higher yet at 2.71, indicating that, ceteris paribus,
the Mexican domestic markup is 171% higher than the Cournot value. Again, this
high value of non-competicive behavior helps explain the high initial consumer
price in Mexico despite the low production cost, and it helps explain the
powerful rationalization effect of market integration.

The resource shares in sector Y () presented in Table 2 are calibrated
using equation (25). These values are quite similar across regions,
reflecting the fact th;; the same values of w is assumed for each country and
the fact that auto production is a roughly similar share of national output in

all three regions.

5 Summsry and Conclusions‘
The purpose of this paper is to present an analysis of trade
liberalization with multinational firms and (initial) market segmentation,

motivated by and applied to the effects of US-Mexico free trade on the North
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American auto induscry.-.The theoretical approach follows the free-entry
tr;dition of Venables (1985), Horstmann and Markusen (1986), and Markusen and
Venables (1988) rather than altermative approaches with fixed number of plants
because the former seems far more consistent with historical experience in
this industry. Both segmented markets (Venables) and integrated markets
(Horstmann and Markusen) approaches are jointly considered, and indeed one of
the most interesting results is the possible change in regime from the former
to the latter as a consequence of trade liberalization. An important
theoretical development of the present paper is to add joint decision making
(multinational ownership) across plants to the elements of increasing returns
and imperfect competition. .

The appiied general equilibrium model follows the traditions of Harris
(1984), Harris and Cox (1984), %miCh and Venables (1988), Wigle (1988), and
Markusen and Wigle (19;9) in assuming free entry and technologies with fixed
costs énd constant marginal cost. The model differs from these by adding the
elements of multinational decision making and assuming homogeneous products

~(e.g., consumers cannot tell whether a North American car is made in the US,
Canada, or Mexico). We believe that these assumptions are vital to getting the
story right for the autoiindustry. The important role of trade liberalization
in possibly breaking ma¥ket~segmentation has been examined by Smith and
Venables (1988), Norman (1989), and Venables (1990a), and this paper adds the
further element of multinational decision making to that analysis.

The results have been highlighted in the introduction and in the
previous section, so we can be brief here. First, trade liberalization that
maintains market segmentition has a significant effect on Mexican production

and welfare given the initially low level of protection, and almost zero
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effects on the US and Canada. We argued that the effect of multinational
decision making contributes to the lack of rationalization in the US and
Canada following increased Mexican imports. This i{s clearly one point where
the explicit treatment of multinationals leads to different results from those
predicted by theory which assumes national ownership of all production (e.g.,
Markusen and Venables) and corresponding numerical results (e.g., Harris and
Cox).

Our results indicate that free trade for producers only (market
segmentation) leaves the Mexican consumer price of autos significantly higher
than in the US despite the fact that Mexico is the low cost producer.
Permitting free trade for'consumérs (market integration) leads to double the
effect on Mexican ptoducéion and increases Mexican welfare by six times the
effect when free trade'is permitted for producers alone. Arbitrage
possibilities force the rationalization of the Mexican industry, leading to
exit of firms, but also producing a very large increase in output per firm
such that total industry output rises sharply.

No imports to Mexico actual occur after market integration because the
multinationals do not want Mexico supplied by high cost US production. The
multinationals follow a combined policy ;f raising the US markup and lowering
the Mexican markup (ceteris paribus) to prevent arbitrage. But this
reinforces the effect Jjust noted: trade liberalization does not force the
rationalization of pto&uction in the US or Canada because of the markup
coordination of the multinational firms. Output per firm in the US falls by

about 3% following trade liberalization and market integration.
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Trade Liberalization in a Multinational-Dominated Industry: Comments

by
Joseph F. Francois*

1. Introduction

In this paper, the authors construct an applied general-equilibrium model of the North
American auto industry. They make a number of important contributions, both in the
development of the techniques employed and in the applied analysis of a very topical trade policy
issue. Their greatest contributions in this regard relate to methodological development and
exposition. While the authors are motivated, in part, by the possibility of U.S.-Mexico free trade,
their contributions to our understanding of the actual implications of a NAFTA are somewhat
limited. The focus of the model is on the production of finished autos, and on how a free trade
agreement (FTA) might reallocate production among the United States, Canada, and Mexico.
The authors also examine to what extent increased Mexican production might divert imports from
outside North America as opposed to displacing U.S. and Canadian production.

The authors find that free trade for producers results in significant gains for Mexico (2.8
percent of auto production costs or 0.09 percent of gross domestic product) and virtually no
production or welfare effects on the United States and Canada. Free trade for consumers (fuil
market integration) results in very large welfare gains to Mexico (22.3 percent of auto production
cost or (.73 percent of GDP) as its very collusive industry is forced to rationalize. However,
effects on the United States and Canada remain small. |

I have organized my comments along two basic themes. One concerns the theoretical
structure of the model, and the other the data employed in the application of the model.

IL. Theoretical Issues

The authors are to be commended for their innovations regarding the treatment of market
structure and increasing returns in CGE modeling. The incorporation of multinational behavior
in an applied GE framework is an important contribution to the field. Yet, while the paper is
technically innovative, this was not the authors’ only or even primary objecntive. They set out

* Research Division, U.S. International Trade Commission. These comments represent the opinions of the author,
and are not meant to represent, in any way, the views of the Intemational Trade Commission or of any individual
Commissioner, ‘
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a goal for themselves, in the beginning of their paper, of developing a model that captured "key
industrial-organization and institutional features of that industry.” In this regard, it appears the
paper is missing a basic characteristic of the ihdustry, namely two-way trade in intermediate
components and related specialization within the North American market at the intermediate
product level.

The -authors devote their modeling efforts to capturing scale economies, imperfect
competition, and especially trans-border price and output coordination activities of multinational
firms at the final product level. The rationalization of parts production is not considered. Yet
the current structure of North American auto trade suggests, rather strongly, the importance of
international returns to scale due to specialization at the intermediate product level.

To illustrate the importance of intermediate trade, Table 1 presents U.S. imports for 1990
under HTS tariff headings 9802.00.60 and 9802.00.80, which provide for production sharing.
Canadian imports would enter duty free anyway under the Automotive Products Trade Act
(APTA). However, the extension of a Customs user fee, first imposed in 1986, motivates the
importers of duty-free vehicles from Canada to declare eligibility under 9802.00.80. According
to Customs data, $19.5 billion dollars worth of automobiles and parts entered the United States
from Canada in 1990 under the production sharing headings. The U.S. value shares are
represented graphically in Figure 1. Of the imports from Canada, $7.2 billion represented U.S.
components, a 36 percent value share. In the case of Mexico., $3.9 billion was imported, with
a U.S. components value share of 47 percent.

What should be done by the authors in this regard? [ realize that it is quite easy to
suggest an extension or elaboration that appears theoretically simple but that proves rather
unpleasant to actually implement. Since I have the luxury of being a discussant, and do not have
to worry about actual implementation, [ am going to make what I suspect is just such a
suggestion. Currently, the authors incorporate engineering data into their analysis regarding
realized and potential scale economies at the final assembly plant level. They assume cost
functions that include both fixed and constant marginal costs. This framework should be
expanded to incorporate increasing returns due to specialization at the intermediate product level.
If, in the future, the model assumes product differentiation at the final product level, I suggest
incorporating firm level returns due to specialization along the lines of Francois (1990). In its
current form, with homogenous autos, I suggest incorporating returns to specialization along the
lines of Ethier (1982), Markusen (1986) and Francois (1992a,b).

Without substantive changes to the structure of their model, the current simpliﬁcatioh of



a single mobile factor can be generalized by adopting a cost function that is homothetic, with a
composite set of factor service inputs that are implicitly drawn from the rest of the economy and
produced subject to constant returns to scale. Equation (2) in their paper than becomes
Cost(X,) =[cX, +F]P, (D

where P, is the cost of the input Z. Z can be interpretted as one "package" of the inputs
necessary for production of an automobile, with final assembly having the cost function
represented by equation (1) above. The production of Z can then be modelled as being subject
to increasing returns due to specialization.

| Formally, assume that there are a large number of production techniques available for
producing Z. Different techniques involve different levels of specialization of the production
process. The specialized intermediate inpuis or activities that result from each stage of
production are provided by intermediate producers. Index each technique by n, where n can be
though of as the number of distinct direct production stages or processes into which production
at the component level has been divided. If we assume the different production techniques are
CES, we have: " 4 '

v
- Zn = zn: q)'p | . : v3]
i=] ’ )
where 1>p>0, and ¢, is the intermediate input or activity providéd by intermediate firm i. With
equation (2), any member of the set of available production techniques exhibits constant returns
in direct production activities.‘ . However, there are increasing returns with higher degrees of
specialization, as measured by increases in n. ‘
Following the usual approach in this literature, specialized intermediate producers can be

modeled as monopolists, with the intermediate sector itself subject‘to free entry and a{lerage cost
pricing. The cost function of these intermediate firms can be specified in the same manner as
the authors specify costs for final auto production. Intermediate good or activity ¢; is thus
produced by firm i subject to the total cost function

Co) = o, + ay(9)] f (@) . (3)
where the term f(w) represents the price of a unit of composite factor services F, o)‘xrepresents
the vector of factor prices, and the funcﬁion f(w) is homogeneous of degree 1. The coefficients
o, and o, reflect fixed and variable p}oduction costs. From the assumptions ;cgdrdmg free

entry, monopoly pricing, and average cost pricing, it can be shown that



® = (a/o) ((o-1)/1) _ 4)
where @ is the level of output for individual intermediate firms. If we define a composite
intermediate {; produced by each intermediate firm i as {;=®*, so that

¢ =38, = nee ‘ | (5)

i=]

then it follows from equations (3), (4) and (5) that the unit cost of producing C is

Cw) = [(alo) f(m)] _ : (6)
From equation (6), in reduced form the model collapses to a common specification of external
scale economies. In particular, equation (2) can be rewritten as:

Z =nhd = [P - N

Many of the most interesting implications for a NAFTA in autos relate to local/NAFTA
content requirements and rationalization at the intermediate product level. Other adjustments will
likely occur as the number of product types adjusts at the final product level. Yet rationalization
of parts production and the number of models per plant are not considered. At a minimum,
product differentiation at the final product level and explicit treatment of international returns to
scale are needed to account for these effects. With the model in its present form, reported
welfare gains should be viewed as minimums, since they miss additional gains from

rationalization due to these factors.
ITI. Some Empirical Issues

I have a few concerns regarding the empirical underpinnings of the model. . Protection is
only assumed for assembled autos. Yet, the agreement being contemplated in the NAFTA
negotiations is economy-wide, and would imply that (a) barriers exist in other sectors as well,
and (b) these barriers are also going to be changed. Introducing and then removing protection
from the background Y sector in the model would likely imply greater welfare gains and a
further expansion of the auto sector relative to current solution values. I suspect that insight into
the effective level of protection for this sector can be gleaned from other papers includeéd in this
conference. '

The measures of potential scale econcmies, while based on engineering data, appear to
be somewhat high when viewed in the context of econometric studies of the elasticity of scale.



This is particularly true for Mexico. I am referring in particular to Table A4.2 of the Roland-
Holst, Reinert, and Shiells (1992) paper presented at this conference, as well as to Harris’ (1986)
discussion of the subject. I suggest taking an average. as wel»l as assessing the sensitivity of the
simulation results to these values.

Finally, returning to the theme of the institutional features of the industry, the assumption
that non-North American (primarily Japanese) firms do not have plants in North America strikes
me as a bit too unrealistic. However, the proper treatment of the “transplants” should probably
be linked to an assessment of the effect of potential NAFTA content rules on the product and
content mix of autos sold in an integrated market. Without expanding the current model to
included trade in parts as discussed above, I doubt that much would change in the results by
dropping this simplification. The content issue and international returns to scale (in this context
meaning NAFTA-wide scale economies) are potentially some of the most interesting issues in
this regard. However, I suspect that they are also some of the most difficult to actually assess
empirically. |
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TABLE 1

Imports of Parts Under HTS Subheadings 9802.00.60 & 9802.00.80
1990), in thousands f dollars

£et

Total Duty-free Dutiable
valu: value value
CANADA

9802.00.80 ' _
internal combustion engines and parts* 964,292 97,488 866,804
motor vehicles ' ' 17,275,016 6,739,643 10,535,374
motor vehicle parts 1,270,130 330,826 - 939,304

9820.00.60 : '
' internal combustion engines and parts - 3,860 1,910 1,950
motor vehicle parts ' 1,219 564 655
TOTAL 19,514,517 7,170,431 12,344,087

MEXICO
- 9802.00.80 ,
internal combustion engines and parts* 279,137 97,268 181,869
motor vehicles 2,602,160 1,061,650 1,540,510
motor vehicle parts 1,049,637 677,692 371,946
- 9820.00.60

internal combustion engines and parts 9,312 7,333 1,979
motor vehicle parts 21,828 17,345 4,483
TOTAL 3,962,074 1,861,288 2,100,787

Source: Product Sharing: U.S. Imports Under Harmonized Tariff Schedule Subheadings

9Y802.60 and 9802.80, 1987-1990, USITC publication 2469, December 1991.
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Hunter, Markusen and Rutherford (HMR) address what may be one of the most crucial and
difficult aspects of the transition to a free trade area in a multinational-dominated industry,
in this case the Automobile sector. This paper makes two main contributions in my
perspective. On theoretical grounds, their model introduces the key difference between a
multinational and a domestic company. In the context of free trade import penetration leads
to less erosion of market share of the multinational enterprise thus diminishing the normally
associated increase in perceived demand elasticity for the "national” firm framework.
Additionally, the above distinction between types of firms results in optimal pricing strategies
by the multinational company leading to significantly different welfare results when free trade
is confin'ed'to producers rather than to both producers and consumers.

On the empirical ground, the analysis of the Automobile Industry in US, Canada and
Mexico‘:when applied to their model confirms the two main theoretical issues that the paper
explores. Applied General Equilibrium exercises which do not introduce the Multinational
distinction when appropriate, overestimate welfare effects of trade liberalization. Secondly,
"Market Ihtegration", which HMR define as free trade for consumers and producers, creates
highér welfare effects than parﬁal free trade for producers only. This is an important issue
in ;he'context of the 1965 Auto Pact between Canada and the U.S. and will certainly be in
the considerations for the North American Free Trade Agreement (NAFTA). The empirical
estimates of welfare gains under different scenarios in the paper could be summarized by the
large efficiency gains on the Mexican side of the industry and the small- to no-loss outcome
in the US-Canada side in terms of pr'oduction and welfare. HMR'’s results suggest that
Mexican autos will be substituting imports from the rest of the world.

~ The ‘authors warn us about the "cynical” view of Applied General Equilibrium Models
which suggests that anything can happen. | will therefore try to jump to the "constructive”
side of the spectrum if we are to use this model for policy implications. The introduction of

the multinational character of the industry moves us in the right direction of choosing the
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empirically-relevant assumptions for modelling. Nonetheless, there are still several importantA
limitations of the model itself and some assumptions embedded in it which are important in
qualifying the Automobile industry and drive the results of the paper. | will therefore try to
address my comments to some modifications of the model which would capture the real
character of the industry, affect the empirical results, and contribute to policy implications.
| will divide the points looking at the structure of the supply and the demand sides of the HMR

model.

Supply Side.
1. Two Factors. A

While the composite good is produced by both factors, labor and a composite specific
resource, automobiles only inélude labor in their production process. There is clearly an
immediate bias of the results in gains towards the relatively labor-abundant economy and
against the high-wage countries.

The introduction of a second factor in the production of cars, mobile capital for example,
would alter the results. A close look at plant location decisions of the industry in the last ten
years confirms the wide spread view among insiders that labor costs alone in the context of
"just-in-time" technology are not enough to account for the decisions to move production,
plants across countries. The remarkable fact that the Japanese Auto Assemblyilnd.ustry is
still today almost completely retrenched inside Japan, with the sole significant exceptibn of
the transplants in North America, seems to suggest that wages could be significantly lower
in neighboring countries but this is not enough. A second example, and extremely relevant -
to the NAFTA issue, is the behavior of the industry in Mexico in the 1980’s. The last decade
showed not only a significant wage differential between Mexico and the rest of the OECD
economies but also important policy incentives in the form of investment subsidies, higher
domestic content rules and Balance-of-Payments restrictions that auto assemblers had to meet
in order to remain in the market. Nevertheless, although the sector’s production facilities have
increased, there has not been a massive movement of investment of assemblers towards
Mexico.

Although it is true that variables such as risk cannot be taken out of the picture, there
seems to be important factors in the cost structure of the industry (maintenance of

machinery, access to market, feliable suppliers, infrastructure, etc,..) which are not captured
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by the present formulation' and could be conveyed by introducing another factor in the

production function. Aiternatively, another possibility could be another input namely "auto

components”. This takes us to another assumption of the HMR world; two goods.

2. Two goods.

The composite good in this model is produced in a perfectly competitive sector while auto
production faces increasing returns to scale. Although this is certainly on the right track, the
limits of a two-sector framework where the good with scale economies has only one input is
a misleading representation of the auto industry. At the extreme end this could imply that
autos are only assembled in the relatively low-wage economy, which acts like an in-bond
industry. The obvious question is: An in-bond industry of what ? If we now assumed that
components were relatively capital or technology intensive, then labor abundant economy
imports components from the high-wage countries which supply the intermediate input
market. At this point, the existence of another input becomes essential to the issues raised
by the model. In order to ge't:a real picture of this industry we need the Auto parts sector.
One country of the new larger integrated market could end up producing more autos than
before free trade, but it is certainly true that trade of the intermediate input can alter total

trade flows in the opposite direction. | will try to illustrate this point with two examples.

(a) U.S.-Canada Automobile Trade Balance after the Auto-Pact:

In 1964, the Canadian Automobile industry looked very similar to Mexico’s before the
1989 Auto Decree. The similarities involve scale, pricing behavior, trade flows, regulation,
etc,.. A year later, the Auto-Pact allowing free trade of new motor vehicles and parts across
the U.S.-Canadian border set the North American Auto industry in a new development stage
characterized by constant growth of trade flows between the two countries. If we only look
at Figure 1, which reports trade in motor vehicles between the two economies, we get an
impression similar to what HMR seem to convey with their results. In the first 13 years after
the Auto Pact, the U.S. surplus in vehicles not only disappeared but turned into an increasing
deficit. We could then say t'hat the HMR prediction takes place with the relatively low-wage
economy producing the cars for the market. But this model does not seem to explain the data
not only because it does not c.apture the two-way trade in the motor vehicles’ sector itself
(which | will address later), but more importantly because it completely ignores parts two and
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three of the story. A glimpse at Figure 2 suggests that although Canada is making cars for
the U.S. market, it fs really assembling "U.S. cars” in the sense that its increasing imports of
U.S. made components nothing but widens its initial Auto parts deficit. Figure 3 finally shows
that in the first decade of the experiment it is not clear cut who is running the overall trade
deficit in the sector. What we can safely conclude is that the explosion of trade flows in the
industry has led to high integration and, under the increasing returns to scale assumption and
rationalization of production processes observed, this has been reflected in net gains. Let me

give you another example to illustrate the need of a third good in this model.

(b) U.S.-Mexican Automobile Trade Balance.

We might think the above story happened twenty years ago-in a very different world-wide
industry environment and between two countries similar in many aspects thus facilitating this
integration. But the case of Mexico is very different, we could continue, and assembling on
one side of the border and broducing the auto parts on the other side is not likely to occur.
I will try to argue that not only it could happen but that it is actually already happening.

If we had to describe the automobile industry in Mexico in the last three decades we
would have to mention the permanent trade deficit in auto components leading to an
overwhelming deficit for the sector as a whole in 24 out of these 30 years, as illustrated in
Figure 4. This fact has been at the origin of the different industrial and trade policy measures
that government regulation has imposed since 1962." After 20 years of regulation targeting
the development of the sector in the country and its trade deficit, the direction of trade flows
was finally reversed during 1'_983-88. The abqve was the result of stricter government
regulation (which included higher domestic contént and a zero-deficit Balance-of-payments
scheme), the collapse of the domestic market, and the increased competition in the
international arena. The co'mbi'nation of these three factors led to large éxports of engines,
in a first stage, and passenger cars in a second moment. Nevertheless the artificial trade
surplus did not endure the part:i‘al deregulation of the industry and increased openness of the
sector with the 1989 Automotive Decree. The new decree, still in effect today, reduced the

domestic content rule from 60 to 35 percent, incorporated a less stringent Trade-Balance

' For a detailed analysis of the past Automotive Dzcrees in Mexico, their effects on the Mexican Industry and
relation to the U.S. see Lopez-de-Silanes (1991}, "Autcmct.es, Mexican Perspective” in "U.S.-Mexican Industrial
Integration; The Road to Free Trade": edited by Sidney \We.ntraub.

240



mechanism, and allowed i'qnports of motor vehicles tied to certain rules. Imports of
components exploded jumping from 1.7 billion US$ to almost 4.6 billicn in 1990 as shown
in Figure 5. The data seems to suggest that although Mexico has recently increased its
exports of vehiclss it has als'b significantly augmented its imports of components in a higher
percentage. _i .

A final point to the argument against integration we sketched above could go along the
lines that most of these irﬁports should be coming from Germany and Japan since the
multinational firms of these countries located in Mexico have increased their production,
exports and domestic market share in the last five years. Berry, Grilli and Lopez-de-Silanes
(1991)? looked at Mexican imports of the automobile industry at the product level. The main
findings‘are summarized in Table 1 which shows that the United States have been and still
are the main source of imports for the industry in all its levels. The composition of imports
finds all U.S. participation above 70 percent, which again illustrates the high degree of
dependence of intermediat'é ‘components from North America in the Mexican industry.
Demand Side. '-;

The main contributions of HMR fall on the supply side of the model while the demand
specification involves strong assumptions. This in turn reflects the inability of the model to
capture the dynamics of the Qrowth of the new market.

Their results, as mentioned above, imply large gains for Mexico in the form of
rationalization and consumer welfare through price discipline, while the US and Canada are
left practlcally mdufferent Part of this result is driven by the two-goods and two-factors
assumptions, which if altered would reflect gains on the US-Canadian side. Additionally, a
further explanation of these results could be found in the assumption of automobiles as an
homogenous good which limits the ability of the model to explain the large two-way trade that
we observe among integraied nations, as we will show below.

Another important part of the "indifference” result seems to follow from a combination
of elasticity assumptions. The HMR formulation implicitly assumes constant demand elasticity
equal to one. This parameter in turn feeds back in the process and affects the final estimates.
The opposite approach adopted by Berry et.al., trying to enrich the demand side of the model,

2Berry, S., V. Grilli & F. Lopez-de-Sulanes {1991), "The Automobnle Industry and The Mexico - U.S. Free Trade
Agreement” (forthcoming in M.I.T. Press).
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estimated own-price elasticitieé for the different types of cars significantly larger than one for
Mexico. These parameters would raflect larger quantity demanded on the Mexican side,
especially if price discipline is brought by an FTA. The larger-than-unity demand elasticities
will also reduce the power of producers to price discriminate across markets in the HMR
framework since it limits the size of producer markups making price reductions more likely to
occur in the Multinational version of the model.

Income elasticity is practically out of the picture in this paper. Again, our estimates find
a large number for this parameter in the case of Mexico. Under growth scenarios of the
economy, possibly triggered by NAFTA itself, this would account for large increases in the
Mexican market in the next 5 to 10 years. This "new market” will undoubtedly be partially
supplied through production located in Mexico, but contrary to the results in the paper, two
similar experiences in Canada and Spain seem to suggest a large import component in the final
supply for the new growing market.

| have already suggested the increased integration of the US-Canada Auto Industry after
the Auto Pact. Figures 6-9 show part of this phenomenon with increased production in
Canada and the growth of Canadian exports to the United States reaching levels around 80
percent of total production. 'But this movement was accompanied by a large increase in
imports of vehicles from the U.S. to supply Canadian demand. Today, over 50 percent of the
Canadian market is supplied by imports from the United States, which account for close to
7 percent of U.S. total production.

The integration of Spain to the European Economic Community (EEC) has resulted in a
similar pattern. Before 198T2-, the Spanish Automobile Industry faced restrictions which
resulted in production tied to domestic sales and virtually no imports of motor vehicles. In the
last decade reform to the regulétion affecting the industry resulted in increased production and
exports. Nevertheless, it is the integration to the EEC in 1986 which clearly defines a new
path for the industry as illustrated in Figures 10 and 11. Although exports as a percentage
of domestic production followed a growing trend throughout the decade, 1986 does not seem
to have triggered a higher growth rate of this ratio. Meanwhile, integration to the EEC meant
a large jump in imports as a pe}centage of production and of registrations. In 1985, imports
accounted for 83,000 units and only four years later they were above 508,000 units

representing close to 40 percent of registrations that year.
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These two examples point at the growth potential of the Mexican market under NAFTA
and the increasing importance of imports to supply the growing demand. The rationalization
of production and the growth of the market as a whole is not completely captured in the HMR
model but is clearly an important issue that needs to be addressed enriching its demand side.
It would have been interesting to see what the model would have predicted for Spain and
Canada.

Some of the possible extensions and fnodifications of the model suggested above, would
certainly complicate its solution and require even more computational work, but are probably
worth exploring since they wbuld enhance the framework and arrive at different empirical
results. The approach of Hunter, Markusen and Rutherford certainly points in the direction
of capturing the empirically relevant characteristics of the industry modelling part of its
strategic behavior through the introduction of the multinational character of the firm and thus
enriching Applied General Equilibrium exercises. Further work along these lines seems fruitful
and suggestive. '
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