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We evaluate the voluntary export restraint (VER) that was initially placed on
exports of automobiles from Japan in 1981. We evaluate the impact this policy had
on U.S. consumer welfare, firm profits, and forgone tariff revenue from its initiation
through 1990. (JEL F13)

In May 1981, a voluntary export restraint
(VER) was placed on exports of automobiles
from Japan to the United States. Our primary
goal in this paper is to provide some econometric evidence on the welfare implications
of the VER. We evaluate the impact of this
policy on the United States through 1990. We
estimate the policy’s impact on both consumer welfare and, since the auto industry is
an oligopoly, U.S. auto producer profits. We
also estimate the potential impact this policy
might have had on U.S. government revenue
had the policy been implemented differently.
As such, we provide (what we believe is) the
first complete evaluation of a strategic trade
policy. In the course of evaluating the VERs,
we also address the issue of when the policy
significantly impacted prices. We find that the
policy mattered in some years, but not in
others. We now provide an overview of our
results on each of these issues.

I. The Voluntary Export Restraint on
Automobiles

A. The Policy and the Magnitude
of Its Impact
As noted above, the VER was initiated in
May 1981, and at that point Japan agreed to
limit total Japanese exports of passenger cars to
the United States to 1.68 million cars.1 The
enforcement mechanism was up to the Ministry
of Trade and Industry (MITI) and was reinforced by U.S. political pressure. MITI gave
each Japanese manufacturer a separate subquota, allegedly based on past sales. If a firm
violated its allocation, there was no clear enforcement mechanism in place. Cars made in
the United States by Japanese firms (e.g., Hondas made in Ohio) did not count against the
limits, although cars imported from Japan and
sold under a U.S. brand were counted against
the VER. These so-called captive imports were
cars usually produced by Mitsubishi, Suzuki,
and Isuzu and sold under the Dodge/Chrysler or
Geo labels by Chrysler and General Motors
respectively.
The agreement was initially scheduled to expire after three years. In 1984, though, the VER
was extended and the 1.68 million car figure
was increased to 1.85 million.2 As the economy
recovered, the Reagan administration dropped
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1
Japan also agreed to limit exports to Puerto Rico to
70,000 cars and to limit sport utility vehicle (SUV) exports
to 82,500. This gave a total limit on U.S. imports from
Japan of 1,832,500 vehicles.
2
When exports to Puerto Rico and SUVs are included,
the figure is 2.016 million.
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its support for the VER. In 1985, Japan agreed
to extend its already nominally voluntary export
restraint. From 1985 through early 1992, exports to the United States were limited to 2.30
million passenger cars.3 In 1988, MITI announced that for the first time, the quota had not
been met. However MITI stated that the VER
would be maintained because it was not clear
that imports would stay low in 1988 –1989.
To the extent that the VERs impacted prices
in the auto industry, consumer welfare and firm
profits change. We examine the magnitude of
the VER’s impact on U.S. welfare. In so doing,
we address the following “big-picture” questions. First, how much did the VERs benefit the
domestic producers and how much did they hurt
Japanese producers? Also, how were European
firms affected by the policy? Second, were the
VERs sound domestic public policy and, if not,
could they have been if they had been implemented differently? The point estimates of our
model imply that: (1) summing over the years
for which the VER’s raised Japanese prices, the
VERs increased the profits of U.S. producers by
about ten billion (1983) dollars, and this estimate has a standard error of about seven billion
dollars. We also find that U.S. producers responded to the VERs by selling more cars, but
they did not significantly raise prices as it was
typically the price-sensitive consumer who
switched from Japanese to domestic cars; and
(2) the VERs resulted in moderate net welfare
losses to the United States (our point estimate of
the loss is close to $3 billion, but it has a
standard error of $7.5 billion).
We also compute what would have happened
to U.S. welfare had the VERs instead been
implemented as tariffs or quotas. However, this
calculation requires us to assume that the tariffs
would not cause any change in the cars marketed in the United States or lead to trade retaliation of any form. Under these questionable
assumptions, replacing the VERs with a tariff
would have enhanced U.S. welfare by about 8.3
billion (1983) dollars with a standard error of
8.3 billion dollars, leaving open the possibility
that strategic trade policy could have actually
worked. This change in welfare is comprised of

3
This figure rises to 2.506 million when SUVs and
shipments to Puerto Rico are included.
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three components—the above-mentioned increase in domestic profits, the forgone tariff
revenue, and the change in consumer welfare.
We estimate that the revenue forgone by using
a VER instead of a tariff was 11.2 billion dollars
(with a standard error of 3.1 billion dollars).
This forgone revenue almost equals the loss in
consumer welfare of 13.1 billion dollars (with a
standard error of 2.5 billion dollars).
B. The Policy and the Timing of Its Impact
As a reasonable first pass at the data, we
examine figures on U.S. imports from Japan
during the VER years. Table 1 provides such
data. The second column lists imports as reported by the U.S. International Trade Commission (ITC). These figures are for the April
1–March 31 “VER year” and include sport utility vehicles as well as sales to Puerto Rico.4
These ITC figures are comparable to the VER
limit listed in the second column.5 (This column
also includes the SUV’s and Puerto Rican
sales.) Column 3 lists the difference. According
to the official U.S. statistics, imports exceeded
the VER in 1981 (barely) and in 1983–1986. In
1987–1990, imports fell short of the limit. Until
the 1988 VER year, the difference between the
imports and their limit was relatively small.
Table 1 might lead one to believe that the
VERs were responsible for limiting imports in
the early years of the policy (leading to higher
prices for Japanese cars), and that the VERs had
no impact on imports in the later years (and
hence no impact on prices). However, there
were differences of opinion on this matter, and
these manifested themselves in newspaper accounts of the period.6 In particular, there are at

4
Neither the sport utility vehicles nor Puerto Rican sales
are in the Automotive News Market Data Book (Crain Communications, 1984 –1988) data set we use below.
5
We are grateful to a referee as well as Ms. Laura Polly
of the ITC for clarifying the VER limits.
6
The Reagan administration gave conflicting predictions
about the impact of the VERs, asserting that they would
help the domestic industry but would not restrict car sales
“enough to affect the price.” (U.S. Trade Representative Bill
Brock in the May 2, 1981, New York Times.) Trade Representative Brock claimed that the VERs would facilitate U.S.
firms attempts to obtain financing for several billion dollars
of needed new investment by providing a stable short-term
future for the domestic industry. Roger Smith, the Chairman
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TABLE 1—U.S. AUTOMOBILE IMPORTS

Year

International Trade
Commission data

VER limit

U.S. imports from
Japan including
Puerto Rico
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990

1,833,313
1,831,198
1,851,694
2,031,250
2,605,407
2,518,707
2,377,383
2,115,304
2,015,920
1,911,828

FROM JAPAN

Difference
(Imports-VER)

1,832,500a
1,832,500
1,832,500
2,016,000b
2,506,000c
2,506,000
2,506,000
2,506,000
2,506,000
2,506,000

813
21,302
19,194
15,250
99,407
12,707
2128,617
2390,696
2490,080
2594,172

Sources: The ITC figures are for “VER years” which ran
from April 1 to March 31. The ITC data are from the May
issue of The U.S. Automobile Industry: Monthly Report on
Selected Economic Indicators, published annually by the
U.S. International Trade Commission.
a
Computed as 1.68 million autos to the United States;
82,500 “utility” vehicles to the United States, and 70,000
vehicles to Puerto Rico.
b
Of the 2.106 million total, 1.85 million were autos sold
to the United States.
c
Of the 2.506 million total, 2.30 million were autos sold
to the United States.

least five somewhat interrelated reasons for
doubting what might seem, at first glance, to be
the obvious implications of Table 1.
(i)

The VER year typically spanned two
model years. Since cars can be inventoried, and since there was a reported large

of General Motors, stated that “in a 10 million car market, a
decline of 140,000 vehicles will have little immediate impact”
(United Press International, May 2, 1981). Smith also claimed
that Japanese firms were sitting on an inventory of 500,000
vehicles that would buffer the impact of the VER. News stories
following the announcement generally adopted the tone that
the short-term impact was expected to be small, although many
of those quoted were not disinterested parties. United Auto
Workers (UAW) President Douglas Fraser predictably claimed
the 1.68 million figure was too high to have much of an impact,
while on the other side of the Pacific, Japanese newspapers
were critical of the accord and were skeptical that it would do
much to help the American industry. (See the May 3, 1981,
New York Times quotes from the Tokyo Shimbun.) On the other
hand, there were many accounts of the difficulty of obtaining
specific base models of Japanese cars in the period following
the VER.
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inventory of Japanese cars in stock in
1981, it is possible, indeed perhaps
likely, that firms may have decided to use
up their allocation in order to obtain the
option value conferred by the inventory
should demand pick up later. For example, if it looked like Nissan would not be
able to sell its 1981 allocation, Nissan
might still opt to export the cars to the
United States. Late in the 1981 VER
year, Nissan would be selling its 1982
model cars, and these cars could, if demand picked up, then be sold during the
1982 VER year (even though they were
shipped during the 1981 VER year). This
procedure can be shifted forward until a
year when demand is sufficiently high.
(ii) The strategy of maintaining an ability to
meet future increased demand when the
need arose might have looked particularly attractive in the early years of the
VER. In the early 1980’s, demand for
cars was well below trend due to very
high consumer interest rates and the recession. With a prime interest rate of
almost 19 percent in 1981, demand for
cars was just not strong. As late as 1985,
the prime rate was still about 10 percent
with consumer rates yet higher. This had
a substantial dampening impact on the
demand for autos. This too suggests the
Japanese would not have sold more cars
in the early 1980’s had the VER not been
there.
(iii) It was clear that MITI’s allocations were
based, at least loosely, on existing market
shares. Hence, during the recession of the
early 1980’s, Japanese firms may have
shipped cars to the United States in an
attempt to fill their allocations and hence
preserve those allocations for future use
when demand would presumably be
higher. This strategy would imply lower
prices as Japanese firms tried to fill their
allocations.
(iv) There is the question of why MITI agreed
to the VERs at the outset. Politics and the
threat of other alternative policies may
have played a role. Still, the quantity data
are consistent with the view that the limits
were set sufficiently high so that they had
no effect whatsoever. Under this view, Jap-
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anese firms were in fact not constrained,
and the limits in the first several years were
set at about market demand anyway. Indeed, it is perhaps because the limits were
set so high that the Japanese agreed to
them.
(v) During the late 1980’s, when the recession
had ended and the interest rates had decreased, the demand for new cars increased. The Japanese, though, may have
been hesitant to increase shipments. If
there was a significant inventory of cars
when demand first picked up [see point (i)
above and footnote 6], this would have
been the time to “clean off the shelves.”
Also, the Reagan administration never
agreed to the higher limits, having publicly
dropped its support for the VER, and there
remained substantial pressure from the
UAW, some automakers, and some sectors
of Congress to keep Japanese imports low.
Japan may have elected not to push too
hard, and instead used some self-restraint
after the limits were raised to 2.3 million.
Some industry observers thought that if
Japan’s market share topped 25 percent,
the U.S. would put up new protection.
Rather than run into the “buzzsaw of protection,” the Japanese may have elected to
keep imports below their announced VER
limits. Hence, while MITI might have been
hesitant to formally commit to a lower aggregate limit, it may have pressured firms
in subtle ways to keep prices high and sales
low.
And, as noted above, it may instead be that
the Japanese sold about their limits during the
early years of the VER because the constraint
prevented them from selling more and that they
did not sell their limits in the later years because
demand was insufficient. The important point is
that one cannot simply examine the VER limits
and exports and then “know” when the VER
impacted prices.
Hence, it seems it is insufficient to merely
examine VER limits and recorded data on exports to the United States and then deduce when
the VER led to higher prices. Rather, an economic model of the impact of the VER needs to
be analyzed. Our strategy is to specify an equilibrium model of the auto industry. We are very
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explicit on exactly what assumptions we make,
and we engage in extensive sensitivity analysis.
Our results concerning the timing of the impact
of the VER are as follows. We find that the
VERs did not significantly raise prices when
they were first initiated, but they were responsible for higher prices of Japanese cars in the
later 1980’s. Accounting for direct foreign investment by the Japanese auto producers into
the United States does not really change this
conclusion. In particular, we find that the VERs
first contributed to higher Japanese prices in
1986, and that they continued to contribute to
higher prices throughout the rest of the decade.
This concludes our review of the results. (Readers interested only in a fuller discussion of the
results, but not the methodology used to obtain
them, can skip to Section V.)
This paper has, of necessity, a large methodological component. This is due to some large
discrepancies between the standard theoretical
models and the actual structure of the automobile market. While theory is typically constructed around models with two countries,
symmetric firms each producing one product, a
constant elasticity of demand between differentiated products (or homogeneous products), a
representative consumer with a love of variety,
and observed marginal cost, empirical work
must confront a very different situation. In the
case of the U.S. automobile market, there are
multiple firms of vastly different sizes, almost
all of which produce multiple products. These
firms are from about a half dozen different
countries. There are, in any given year, roughly
20,000 unknown elasticities and they are not
equal. These elasticities play a key role in determining the Nash equilibrium prices firms
charge. There are over 90 million households
potentially in the market and they are quite
heterogeneous. Finally, marginal cost is unobserved. Dealing carefully with these facts and
constraints, while still obtaining explicit guidance from an equilibrium oligopoly model, requires new methodological tools, which we take
largely from Berry et. al. (1995b) (henceforth
BLP).
As in any policy analysis of the VERs, in
order to arrive at our conclusions we have to
make a host of very detailed assumptions about
functional form and behavior. We are explicit
on exactly what these assumptions are, hence
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allowing other researchers to evaluate and
expand our analysis.7 We also provide extensive
sensitivity analyses investigating how changes
in these assumptions impact results.
This paper is organized into seven sections.
In Section II, we review some of the existing
empirical literature examining the VERs on automobiles. In Section III, we outline the underlying theoretical model used here to evaluate the
VERs, while Section IV discusses the methodology used to estimate this model. Section V
presents a discussion of the data and the base
case results, while Section VI is focused on
determining how robust our results are to several alternative theoretical and econometric
specifications. Conclusions and caveats are
gathered in Section VII.
II. The Previous Literature

At the most general level, we hope this paper
might contribute to the debate on the applicability of the insights of the strategic trade policy
literature. On the one hand, some of the economists most responsible for the development of
the theory of strategic trade policy have argued
eloquently against its use in the public policy
arena. See, for example, Paul Krugman’s (1994)
Peddling Prosperity: Economic Sense and Nonsense in the Age of Diminished Expectations.
On the other hand, the insights from the strategic trade policy literature appear to have struck
a chord with some currently powerful policy
makers and advisors.
Since the early theoretical models are now
over a decade old, one might have expected that
there would be several econometric studies investigating exactly this question in a multitude
of industries. We know of no econometric studies of strategic trade policy. This absence is
documented in the recent review of empirical
studies of trade policy by Robert C. Feenstra
(1995). As noted in Feenstra’s survey, the empirical studies of strategic trade policy have
been simulation models in which simple theoretical models are parameterized and experiments run.

7
To facilitate this, all of our data and programs will be
made available on the web at http://www.econ.
lsa.umich.edu/j̃amesl.
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While we know of no econometric studies
investigating the efficacy of an implemented
(possibly) strategic trade policy, there have
been several studies of international trade and
the U.S. automobile industry. While a complete
survey of this literature is beyond the scope of
this paper, we provide an overview of some of
this work. (See Levinsohn [1994] for an extended survey.)
Some of the first studies of the effects of
VERs on the U.S. automobile industry were by
Feenstra (1984, 1988). These studies focused on
the phenomenon now referred to as quality upgrading. Feenstra documented that when the
VERs were implemented, the list prices of Japanese cars as well as the base-model characteristics of those cars increased. Using data from
1979 to 1985,8 he showed that some of the
observed price increases in Japanese cars could
be accounted for by corresponding increases in
“quality,” such as more horsepower, larger vehicle size, and the like. Hence, if one only
looked at the change in prices, without adjusting
for the concurrent change in quality, one would
overestimate the price rise due to the VERs.
Avinash K. Dixit (1988) constructed a simple
simulation model of the U.S. automobile industry in which there were two types of products,
U.S. and Japanese. Assuming linear inverse demands and constant marginal cost, Dixit calibrated his model to perfectly fit data that were
aggregated in this way. This was done for the
industry in 1979 and again for 1980. Drawing
on elasticities and estimates of marginal cost
from various sources, Dixit computed the optimal strategic trade policy and compared the
welfare gain this would have yielded relative to
the simpler policy of levying a standard mostfavored-nation tariff of 2.9 percent. Dixit found
that the gains from employing strategic trade
policy would have been very small— on the
order of 17 to 300 million dollars depending on
the policy tools adopted and the parameters
selected.
Elias Dinopoulos and Mordechai Kreinin
(1988) treat the U.S. automobile industry as a
homogeneous product perfectly competitive industry with linear supply and demand schedules

8
Not all the Feenstra papers used all these years of data,
but Feenstra (1988) uses all years.
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and compute the triangles that comprise the
deadweight loss from the quality-adjusted price
increase the VER induced.
A more recent and more sophisticated empirical investigation of the effect of the automobile VERs on the United States is Pinelopi
Goldberg (1995).9 In that paper, Goldberg
estimates a structural oligopoly model of the
U.S. automobile industry using both productlevel data and consumer-level data from the
Consumer Expenditure Survey (CES). Her annual data cover 1983 to 1987. Goldberg first
estimates a logit-based demand system from
the consumer data in the CES. This yields
demand elasticities that feed into the oligopolistic firms’ profit maximizing first-order conditions. These first-order conditions result
from multiproduct firms maximizing profits in
a Bertrand fashion. Goldberg finds that the
VERs were binding in 1983, 1984, and again,
but much less so, in 1987. A principal message of Goldberg’s paper is that the main
effect of the VERs came immediately after
they were imposed and that in later years the
policy had little or no effect. Goldberg reports
on the profit-shifting aspect of the trade policy, but notes that “the objective of our analysis is not to compute national welfare, but to
assess the quota impact on prices, production
and market shares ... .” We return to her conclusions after presenting our results.
We address the broader question of whether
the VERs were sound U.S. public policy. In
particular, when the entire picture of U.S. firm
profits, consumer welfare, and government revenues are considered, who were the winners,
who were the losers, and what was the magnitude of these gains and losses? To address these
questions, we use a structural model of static
oligopoly. This model is presented in the next
section.
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consumer utility functions; (ii) a distribution for
producer cost functions; (iii) a specification for
the rules governing the impacts of the VER’s;
and (iv) a behavioral assumption which determines equilibrium. We take our specification
for the distribution of the utility and cost surfaces from our earlier work (BLP, 1995b) which
we review briefly now. We next provide our
specification for the VERs and then consider
alternative equilibrium concepts.
A. Utility and Demand
Our demand system is obtained by explicitly
aggregating over the discrete choices of individuals with different characteristics.10 The utility that a consumer derives from a given choice
depends upon the interaction between the consumer’s characteristics, to be denoted by n, and
the product’s characteristics. Thus the preference for a car of a particular size may depend on
family size, while price trade-offs may depend
on family income. We distinguish between
three kinds of product characteristics; those that
are observed by the econometrician but determined before the current period (such as horsepower and vehicle size) to be denoted by x,
price, or p, which is also observed but may be
changed in every period, and unobserved (by
us) product characteristics, denoted by j. The
vector j is meant to take account of characteristics that are observed by market participants,
but are either inherently difficult to measure
(such as “prestige”) or are potentially measurable but are not included in our specifications
(usually because of a lack of data).
The consumer has J 1 1 choices. She can
choose to purchase one of the J cars marketed,
or she can choose not to purchase a new car. We
let the (indirect) utility derived by consumer i
from choosing alternative j be
U~ n i , p j , x j , j j ; u !,

III. A Model of VERs in Oligopoly

To proceed we need a model of demand and
supply for the new car market. The model we
use has four primitives: (i) a distribution for

9

A less technical paper that also addresses many of these
issues is Goldberg (1994).

where u is a vector of parameters to be estimated. Consumer i chooses alternative j if and
only if

10
For a discussion of the advantages of demand systems
obtained in this way, and a review of the relevant literature,
see BLP (1995b) and the literature cited therein.
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U~ n i , p j , x j , j j ; u ! $ U~ n i , p r , x r , j r ; u !,
r 5 0, 1, ..., J,

for

where alternatives r 5 1, ..., J represent purchases of the competing differentiated products.
Alternative zero, or the outside alternative, represents the option of not purchasing any of those
products and allocating all expenditures to other
commodities. It is the presence of this alternative that allows us to model changes in the total
quantity of automobile purchases.
Let Aj ( u) be the set of values of n that induce
the choice of good j when the parameter vector
is u:
(1) A j ~ u ! 5 $ n : U~ n , p j , x j , j j ; u !
$ U~ n , p r , x r , j r ; u !,
for

r 5 0, 1, ..., J%.

The market share, s j , of a product is given by
computing the fraction of the population with n
[ Aj. That is,

(2)

s j ~p, x, j ; u ! 5

E

P 0 ~d n !,

n[Aj ~ u!

where P 0 provides the distribution of n.
A note on functional forms is appropriate
here. Computational constraints have frequently
induced the traditional discrete-choice literature
to analyze models in which utility is additively
separable into a component that depends only
on product-level attributes, say d j , and a disturbance, say « ij ; i.e., U( n i , p j , x j , j j ; u) 5 d j 1
« i, j . The « i, j are assumed to be independently
and identically distributed (i.i.d.) across
choices, as the specification then enables one to
compute market shares from the solution to a
unidimensional integral (if, in addition, the « are
distributed multivariate extreme value, the
needed integral has an analytic form). However,
the computational simplicity that these assumptions produce comes at a large cost. These assumptions result in a model which, no matter
the parameter estimates (or the precise values of
the d j ), implies that when consumers substitute
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away from one product they will not substitute
towards products with similar characteristics,
but rather to products with large market shares;
a fact which leads to counterintuitive crossprice elasticities (see BLP, 1995b).11
To enable richer substitution patterns we allow different consumers to have different intensities of preferences for different characteristics.
We do this in a tractable way via a random
coefficients utility specification. The utility
function for consumer i, considering products
indexed by j, is
(3)

u ij 5 x j b# 1 j j 2 a i p j
1 S k s k x jk n ik 1 « ij
for

j 5 1, ..., J,

while u i0 5 s 0 n i0 1 « i0 .
The « ij are traditional i.i.d. extreme value
(“logit”) draws, which capture an idiosyncratic
taste of this consumer for this product. The term
x j b# 1 j j , where b# is a parameter to be estimated, is common to all consumers. This term
allows the mean level of utility to vary with
observed and unobserved characteristics. Consumers then have a distribution of tastes for
each of the product characteristics. For each
characteristic k, consumer i has a taste n ik ,
which is drawn from an i.i.d. standard normal.
The parameters s k capture the variance in consumer tastes. Similarly, the parameter s0 captures additional variance in consumers’ tastes
for the outside good. Because the outside good
is in fact a broad category including, e.g., all
11
Related properties of the standard assumptions have
been noted by several authors and have led to several
alternative modeling assumptions. Probably the most well
known of the modifications is the nested logit. In the nested
logit the researcher provides an a priori classification of
products into groups and then has substitution patterns
constrained only between members of the same group and
between a member of one group and members of any other
group (see N. Scott Cardell [1991] for an intuitive discussion). An alternative, and one which is closer to our specification, is the random coefficients model used by Jerry
Hausman and David Wise (1978). This specification does
not produce an analytic integral for the shares. However, if
the dimension of the random coefficients is small enough
(as it was in the Hausman and Wise case), numerical integration can be used to solve for those shares.
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used cars and public transport, we expect the
idiosyncratic variance for this alternative to be
larger than the variance for the “inside” goods.
The term a i is the consumer’s distaste for
price increases. As in BLP, we assume that the
distribution of a i varies with income. Accordingly, we assume that a i has a time-varying
distribution that is a lognormal approximation
to the distribution of income in U.S. households
in each year. If y i is a draw from this lognormal
income distribution, then

ai 5

a
,
yi

where a is a parameter to be estimated. In this
way, price sensitivity is modeled as inversely
proportional to income.12
Because the utility specification in (3) allows
consumers to differ in their preferences for
product attributes, consumers who substitute
out of, say, a large car will tend to be consumers
who like large cars and, precisely because of
this preference, will substitute disproportionately to other large cars. As a result, the specification in (3) allows for a much richer set of
substitution patterns than does the traditional
logit model.
The random coefficient generalization of the
logit model does, however, carry the cost of an
increased computational burden. Now, to obtain
the market shares implied by the model we will
need to evaluate a k 1 1-dimensional integral.
As shown in Pakes (1986), this aggregation
problem can be solved by simulation.
The other novel feature of our model is the
allowance for unmeasured product attributes,
the j j . Just as with the disturbances in the homogeneous goods supply and demand model,
these unobserved characteristics are not integrated out in computing aggregate demand.
Hence, they are a real source of difference between the aggregate predictions of the model
and the actual data. As one might suspect, however, the j j also generate a differentiated product analogue to the econometric endogeneity
problem we are familiar with from the homo12
This functional form for the interaction between income and price can be derived as a first-order Taylor series
approximation to the “Cobb-Douglas” utility function used
in BLP.
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geneous goods model. That is, unmeasured
characteristics, such as perceived reliability or
prestige, are likely to be determinants of and
hence correlated with the product’s price. If the
econometric endogeneity of price is unaccounted for in the estimation algorithm, it will
generate inconsistent estimates of the demand
elasticities. Berry (1994) suggests using an inversion routine to solve for the j, and then
instrumental variable techniques to estimate the
parameters, and BLP provides a simple way of
implementing these suggestions (see below).
BLP also shows that the bias generated by the
econometric endogeneity of price is likely to be
empirically important.13
This completes the discussion of the utility
side of our model. We now turn our attention to
the firm’s problem.
B. Firms, Costs, and Equilibrium Prices
The firm side of the model is straightforward. In
any given year, there are F firms, each of which
produces some subset of the J products, Jf. The
decision of which products (bundles of characteristics) are produced in any year is assumed to be
predetermined outside of our model.14
Marginal costs are assumed to depend on
observed product attributes, country-specific
cost shifters such as wages and exchange rates,
and an unobserved productivity variable. The
product attributes that enter marginal cost may
be the same as those that determine utility
(though this is not necessary), and the unobserved productivity term may be correlated with
the unobserved product attributes (or the j j ).
Note that we assume that marginal costs are
independent of output levels. The decision to
model a product’s marginal cost as constant is
the result of our data limitations. We do not
observe worldwide output of foreign models
and this, not just sales in the United States, is
13
As an example, when we do not account for the
endogeneity of price, several products are estimated to face
inelastic demands; this is problematic in an oligopoly
model.
14
Modeling the firm’s decision of which products to
produce conditional on its beliefs about the products other
firms will produce and the state of future demand in a
multidimensional differentiated products oligopoly is an
important and very difficult problem that is beyond the
scope of this paper.

408

THE AMERICAN ECONOMIC REVIEW

what marginal cost might vary against (see the
discussion in BLP). In addition, almost all researchers since Timothy Bresnahan (1981) have
adopted the constant marginal cost assumption.15 Using a logarithmic specification then,
the marginal cost of product j is written as:
(4)

ln~mc! j 5 w j g 1 v j ,

where g is a vector of parameters to be estimated, w j is a vector of observed marginal cost
shifters, and v is the unobserved productivity
term.
To move from demand and costs to industry
equilibrium requires two modeling decisions.
First, how should the VER be modeled? Second, what is the equilibrium concept—Cournot,
Bertrand, or something yet different?
When Japan “voluntarily” agreed to reduce
automobile exports in May 1981, the agreement
pertained to total exports from Japan. These
were to be limited to 1.68 million units (a figure
that increased in later years). The Ministry of
Trade and Industry in Japan then essentially
divided this limit across the Japanese automakers. It has been suggested that a firm’s allocation depended in various ways on past sales or
market shares, and this is surely true, but there
is not a (publicly available) hard and fast formula used by MITI.
Modeling the VER raises several issues.
There is a large literature discussing tariffquota equivalences or nonequivalences in the
presence of imperfect competition, and the
lessons from that literature might, at first
glance, appear relevant here. For example,
Jagdish N. Bhagwati (1969) showed that in a
linear monopoly model, tariffs and quotas
might be nonequivalent. In an oligopoly setting, Kala Krishna (1989) has demonstrated
that when firms compete by setting quantities
(as in Cournot), the quota and an appropriately set specific tariff are equivalent, in that
they yield the same equilibrium. This is not
the case when firms set prices. Krishna notes
that with a VER or quota on the foreign firm,
the home firm’s best-response function is dis-

JUNE 1999

continuous, and there need not be an equilibrium in pure strategies.
However, in light of how the VER was actually implemented, we believe that the target
levels of exports MITI allocated to the firms
should not be viewed as firm specific quotas.
Failure to meet the target presumably impacted
negatively on the firm’s relationship with MITI
and probably on the firm’s future allocations. It
did not prevent an additional unit from being
exported. Indeed, as shown in Table 1, aggregate exports exceeded the limit in five of the
first six years of the policy. Rather, the firm
would have to evaluate these costs and decide
on a course of action. As a result we choose to
model the impact of the firm-specific limits as a
tax on exports in excess of that limit. The tax
rate is the implicit unit cost of exceeding MITI’s
limits, and becomes a parameter to be estimated.
For simplicity, we begin with the case in
which the VER is implemented as an implicit
tax on every unit exported. If the tax per unit is
denoted by l, the firm’s profits are given by

O ~p 2 mc 2 lVER !
3 Ms ~p, x, j ; u ! 2 O Fixed Costs ,

(5) p f 5

j

j

j

j[Jf

j

j

j[Jf

where M denotes the market size and VER is a
dummy variable that is set to one if the car is
subject to the tax.
Initially assume that the equilibrium is Nash
in prices, i.e., at equilibrium each firm is setting
each of its product prices to maximize total firm
profits conditional on the prices charged by the
other firms and the characteristics of all the cars
marketed. Provided such an equilibrium exists,
the resulting prices must satisfy the first order
conditions:

(6) s j ~p, x, j ; u !
1 S r[Jf~p r 2 mc r 2 l VER!

15

The importance of the constant marginal cost assumption in the analysis of trade policy in the auto industry is
explored, using a partially calibrated model, in Melvin Fuss
et. al. (1992).

3

s r ~p, x, j ; u !
5 0.
p j
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In the simple case where there is one product
per firm, equation (6) sets a price equal to
marginal cost plus the tax (where applicable)
plus a markup equal to the inverse of the elasticity of demand for that product. For our multiproduct firms the markup is more complicated
as the firm takes account of the effect of a
change in the price of one of its product on the
profits earned from all of its products. In particular if we let the vector of markups for the
multiproduct firm case be b(p, x, j; u), then
(7) b~p, x, j ; u !
; D~p, x, j ; u ! 21 s~p, x, j ; u !,
where D is a J by J matrix whose ( j, r) element
is given by:

5

2s r
,
D jr 5 p j
0,

if r and j are produced by
the same firm;
otherwise.

Given the markups, or b(p, x, j; u), and our
model for marginal costs, (4), the first-order
conditions can be rearranged to yield
(8)

ln~mc j !
5 ln~p j 2 b j ~p, x, j ; u ! 2 l VER j !
5 w jg 1 v j.

Note that in (8), the VER, as modeled, looks
like a specific (as opposed to an ad valorum)
tariff. That is, the VER raises prices by an
amount in excess of cost plus markup. It is this
aspect of the VER that may have led firms to
adjust their product mix by upgrading [as documented empirically by Feenstra, and as modeled theoretically by Satya Das and Shabtai
Donnenfeld (1987) and Krishna (1987)].
The first-order condition in (8) is restrictive in
several ways. First, it assumes that the same tax is
placed on each firm. It has been suggested that
since the VERs were allocated according to a
formula that placed heavy weight on past market
shares, it penalized the smaller upstart firms more
heavily. Honda, in particular, claimed that it was
more constrained in the early years of the VER,
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while other firms were less so. To investigate this
possibility, our robustness analysis includes runs
that estimate separate tax rates for large and small
Japanese firms (where the division is admittedly
somewhat arbitrary).
Note, however, that the first-order condition
in (8) does not require that the tax be placed on
each unit produced, but only on the marginal
units. MITI might exempt some initial level of
production from any political pressure. For our
purposes, the level of the exemption might vary
across firms, as long as the marginal tax rate
was the same. Depending on how we modeled
exemptions, they might once again place a discontinuity in the firms’ reaction functions which
might in turn lead to existence problems. We
assume that either the exemptions do not cause
problems or else that the tax rate is in fact
applied to all units of production.
We also investigate the robustness of our
results to the assumption that equilibrium is
Nash in prices. The effect of any change in the
equilibrium assumption will be to change the
definition of the markups, or b(p, x, j; u), in
equation (7). One familiar alternative to our
Bertrand assumption (Nash in prices) is to assume that firms play a Cournot game (Nash in
quantities). The problem with this is that few, if
any, industry observers seem to believe that, in
the automobile industry, firms really set quantities and let the Walrasian auctioneer set the
prices that clear markets. From Bresnahan
(1981) on, researchers have modeled imperfect
competition in the automobile industry in a Bertrand fashion. One might, however, posit a Nash
game in which Japanese firms set quantities
(subject to the export limits set by MITI), but
the rest of the firms set prices. This is an approach empirically adopted by Feenstra and
Levinsohn (1995) and coined “Mixed Nash.”
Another possibility is that the VER somehow
“taught” the Japanese firms to collude, and
these colluding firms played a Bertrand game
with the rest of the world. In Section VII, we
examine the robustness of our results by estimating the model under the Cournot, the Mixed
Nash, and the collusion assumptions.16
16
Readers interested in the derivation of the Mixed Nash
first-order conditions and the resulting markups are referred
to Appendix I of the National Bureau of Economic Research
working paper version of this paper (1995a). The markups
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In concluding, we would like to stress that
our estimates do not assume the VER raised
prices in every year. If it had no effect on
prices in a particular year, we ought to estimate a l which is within estimation error of
zero in that year.
This completes the discussion of the theory
underlying our structural model. The key parameters to be estimated are those characterizing the
distribution of tastes in the population, b# , s, and
a, those determining marginal costs g, and the tax
rates associated with the VERs, the l’s. The parameters on the demand side will permit us to
evaluate how consumer welfare changes with the
VER. These plus the cost-side parameters allow
us to estimate the effect of the VERs on the
distribution of profits. The l’s measure the implicit tax on Japanese cars and allow us to compute the revenue forgone by the implementation of
a VER (modeled essentially as an export tax by
Japan) instead of a tariff imposed by the United
States (assuming a tariff could be implemented
without changing any of the other details of the
problem, including the cars that are marketed in
the United States). One needs these pieces of
information, or something very close to them, to
evaluate this strategic trade policy.
IV. Estimation and Computation

We closely follow the estimation methods detailed in BLP. Here we outline those methods
referring the interested reader to BLP for details.
A. Overview
As in an OLS or two-stage least-squares estimation procedure, we base our estimates on a
set of moment restrictions. In particular, we
assume that the unobservables defined by the
model, evaluated at the true values of the parameters, are mean independent of a set of exogenous instruments, z. Formally,
(9)

E@ j j ~ u 0 !|z# 5 E@ v j ~ u 0 !|z# 5 0.

from the Cournot game are familiar from the previous
literature.
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Equation (9) implies that the unobservables are
uncorrelated with any function, H j [, of the
instruments. Defining

OF S
J

(10)

GJ~u! 5

1
jj~u!
E Hj~z! v ~u!
J j51
j

DG ,

equation (10) implies
G J ~ u 0 ! 5 0.
Following the literature on Generalized Method
of Moments (GMM) (see Lars Hansen, 1982)
then, we choose as our estimate of u that value
that comes “closest” to setting the sample analog of the moments in equation (9) to zero. This
sample analogue is

O S
J

(11)

GJ~u! 5

1
jj~u!
H ~z! v ~u!
J j51 j
j

D.

The GMM estimator then minimizes
(12)

\G J ~ u !\ AJ,

where for any vector y, \y\ AJ 5 y9AJ y, and
where the matrix AJ converges in probability to
some positive definite matrix A [we use the
sample analogue of EG J ( u 1 )G J ( u 1 )9, where u1
is an initial consistent estimate of u0, as our AJ ].
Under suitable regularity conditions this estimate is consistent and asymptotically normal
with covariance matrix detailed below.
To make use of the method, we must be able to
calculate the unobservables as functions of the
data at different values of the parameter vector.
BLP provides a simple method for doing this
computation and we follow this method exactly.
We turn next to the choice of instruments, z.
B. Instruments
The estimation method as outlined requires
us to find a vector of observables, the z vector,
that are mean independent of the unobservables
(and are in that sense “econometrically exogenous”), and then use functions of them, the
H j ( z), as instruments. Since all the equilibrium
notions discussed above imply that the p and q
of every product are functions of the (j, v)
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pairs of all products, we do not want to place
price and quantity in the z vector. This is precisely the same reasoning that leads to the use of
instruments for price and quantity in the analysis of demand and supply in homogeneous
goods markets.
As in the analysis of homogeneous goods markets we look for observables that shift the demand
and cost functions to use as the components of z.
In the differentiated products framework these
include the characteristics of all the products marketed (their size, fuel efficiency, acceleration,
etc.), or the observed x vectors, as well as the
variables, such as wage rates, that determine costs
conditional on product characteristics, or the components of the observed w vectors that are not
included in x.17
Note that the observed characteristics of all
the products marketed in a given year are included in z, and the value of the instrument for
any given product, the H j [, can be any function of z. In oligopolistic differentiated products
markets the price of each good depends on the
characteristics and prices of all goods marketed
(thus markups will be lower for products which
have many competitors with similar characteristics). As a result the value of the efficient
instrument for any given product will be a function of the x and w vectors of all the products
marketed (see Gary Chamberlain [1986] for a
discussion of efficient instruments given conditional moment restrictions). In the Appendix,
we develop an easy-to-compute approximation
to the efficient instruments; these are used in our
estimates.
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a given model are more similar across years
than are the disturbances of different models.
Correlation in the disturbances of a given model
marketed in different years will affect the variance-covariance matrix of our parameter estimates. As a result, we use estimators that treat
the sum of the moment restrictions of a given
model over time as a single observation from an
exchangeable population of car models. That is,
replacing product index j by indices for model
m and year t, we define the sample moment
condition associated with a single model as
g m~ u! ;

O H ~z!S vj ~~uu!! D
mt

mt

mt

and then obtain our GMM estimator by minimizing our quadratic form in the average of
these moment conditions across models. As
noted in BLP, this is not likely to be the most
efficient method for dealing with correlation
across years for a given model, but it does
produce standard errors that allow for arbitrary
correlation across years for a given model and
arbitrary heteroskedasticity across models.18
V. Data, Results, and Interpretation

This section begins with a discussion of the
available data and some of its more important
features. Next we discuss the variables included
in the utility function (3), and the marginal cost
function (4). The results of our base case scenario are presented next, and the section concludes with interpretation of these results.

C. Panel Data
A. Data
The data set we actually use is not a single
cross section, but a panel data set that follows
car models over all years they are marketed. It is
likely that the demand and cost disturbances of

17

Of course just as in the homogeneous product model,
to the degree that there are unobserved cost and demand
factors that are correlated with our observed characteristics,
our parameter estimates will be inconsistent. Indeed, once
we start considering dynamic models in which product
characteristics are endogenous, the restrictions we are currently using for identification become questionable. As a
result we are exploring alternative identifying assumptions
in our current work (see the discussion in BLP).

All of our product-level data are obtained
from the Automotive News Market Data Book
(Crain Communications, annual issues). These
data include information on most engineering
specifications of the automobiles marketed. The
data span the period 1971 to 1990. In terms of
the theory presented in Section IV, these data
comprise the product attributes. They include
18
Unlike BLP the standard errors we present here do not
correct for simulation error in the computed market shares.
We were able to increase the number of simulation draws to
the extent that this error should not be important.
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continuous characteristics such as the car’s
horsepower, weight, length, width, wheelbase,
engine displacement, and EPA miles per-gallon
rating. The data also include binary variables
such as whether air-conditioning, power steering, power brakes, and automatic transmission
are standard equipment. Each model is in fact
available in many variants (termed trim levels)
and the list of standard equipment and specifications typically varies across trim levels. In
order to keep the number of products computationally manageable, we include only the base
model for each nameplate. It is important, then,
that the price variable be that which also applies
to the base model, and this is done.
We have list prices for each product. This is
not ideal, but we think it is the best that can be
done with our present data sources. The alternative is something akin to the average transaction price, where the average is taken for all
purchases of a given nameplate. Such data are
in fact available (but are proprietary) for many,
though not all, models in the later years of our
sample. It turns out that transactions prices for a
given model are almost always higher than its
list price. This is because very few cars are
actually purchased without any options, and the
purchase of options drives up the transaction
price. Without detailed information on the relationship between options and transaction prices,
the transactions prices are of limited use.19
We also make use of some macroeconomic
data. These variables include exchange rates,
consumer price deflators (in order to put all
prices into real terms), the prime interest rate,
the gross national product, and foreign wages.
These are obtained from annual issues of the
Economic Report of the President and the
OECD Main Economic Indicators. Finally, we
require information about the number of households and the distribution of income in the
United States. These data are obtained from the
Current Population Survey.
We next consider some general trends in key
variables. Table 2 provides some market averages, while Table 3 focuses more narrowly on
trends in U.S. and Japanese competition. Table
19
For some cursory evidence on the average transactions
prices, see Table 2 and accompanying discussion in the
National Bureau of Economic Research working paper version of this paper (1995a).
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2 lists the number of models, average sales and
real price, and four key attributes for 1971–
1990. It is clear that the number of models
climbed fairly steadily until 1988, while the
average sales per model declined. The deflated
price of automobiles has risen steadily since
1974, although a noticeably larger-than-average
blip appears in 1981, the year the VERs were
initiated, and then again in 1982. Note also,
however, that a smaller blip in prices occurred
in 1980, a year before the introduction of the
VER’s, and there is an equally large series of
increases in real prices between 1985–1987.
Moreover, an almost identical series of increases occur in the variable, “Air” which provides the fraction of models in which airconditioning was standard equipment, and this
suggests that the price increases may not be
“pure price increases” but rather may reflect
quality upgrading.
A measure of acceleration is given by horsepower divided by weight. This variable declined
during the 1970’s and rose during the 1980’s.
Vehicle size, measured as length times width,
has generally fallen. Cars have become better
equipped, and this is proxied by the inclusion of
air-conditioning as standard equipment. In
1971, no car had it, while almost one-third did
by 1990. Finally, we include a measure of the
cost of driving: miles driven on one dollar’s
worth of gas. This variable has generally
trended upwards, although the oil shocks are
apparent. An important message to take from
Table 2 is that most of the variables exhibit
significant trends—some well before the
VERs—and we will want to account for this
phenomenon in our empirical work.
The first two columns of Table 3 compare
sales-weighted average real list prices of Japanese and domestic cars. From 1973 to 1979,
prices of domestic vehicles stayed relatively
constant. Either coinciding with the imposition
of the VER in 1981, or one year prior to it, U.S.
prices started to increase, and they continued to
increase steadily throughout the rest of the sample. Japanese prices, on the other hand, began a
fairly steady climb in 1976, several years prior
to the VERs. Indeed, the largest annual jump in
Japanese prices occurred between 1977 and
1978, well before the imposition of the VER.
This suggests the possible importance of using
data prior to the VERs when investigating the
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TABLE 2—SOME DESCRIPTIVE STATISTICS

Year

No. of models

Quantity
(1,000’s)

Price
($’000)

HP/Weight

Size

Air

MP$

1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
All

92
89
86
72
93
99
95
95
102
103
116
110
115
113
136
130
143
150
147
131
2,217

86.892
91.763
92.785
105.119
84.775
93.382
97.727
99.444
82.742
71.567
62.030
61.893
67.878
85.933
78.143
83.756
67.667
67.078
62.914
66.377
78.804

7.868
7.979
7.535
7.506
7.821
7.787
7.651
7.645
7.599
7.718
8.349
8.831
8.821
8.870
8.938
9.382
9.965
10.069
10.321
10.337
8.604

0.490
0.391
0.364
0.347
0.337
0.338
0.340
0.346
0.348
0.350
0.349
0.347
0.351
0.361
0.372
0.379
0.395
0.396
0.406
0.419
0.372

1.496
1.510
1.529
1.510
1.479
1.508
1.467
1.405
1.343
1.296
1.286
1.277
1.276
1.293
1.265
1.249
1.246
1.251
1.259
1.270
1.357

0.000
0.014
0.022
0.026
0.054
0.059
0.032
0.034
0.047
0.078
0.094
0.134
0.126
0.129
0.140
0.176
0.229
0.237
0.289
0.308
0.116

1.850
1.875
1.819
1.453
1.503
1.696
1.835
1.929
1.657
1.466
1.559
1.817
2.087
2.117
2.024
2.856
2.789
2.919
2.806
2.852
2.086

Notes: The entry in each cell is the sales-weighted mean. Prices are in constant 1983 dollars.
Quantity is the average sales (in thousands) per model.
HP/Weight is in 100’s of HP divided by 1,000’s of lbs (i.e., # HP divided by 10’s of lbs.).
Size is vehicle width (in inches) times vehicle length (in inches) divided by 1,000.
Air is one if air-conditioning is standard equipment and zero otherwise.
MP$ is the 10’s of miles one can drive on a 1983 dollar’s worth of gasoline.

effects of the VER. Put another way, if Table 3
began with 1981 data, it would appear that the
VER had very strong influences on Japanese
prices. When we note that these prices were
increasing prior to 1981, the evidence becomes
less clear. The last two columns of Table 3 give
market shares. Prior to the imposition of the
VER, the Japanese market share was rising,
from 5.7 percent in 1971 to 21.3 percent in
1981. This was mostly at the expense of U.S.
market share which fell from 86.6 to 74.0 percent, a fact that led some (but not all) of the
“Big Three” automakers to press for import
relief.
One message suggested by Tables 2 and 3 is
that there were many trends in the industry both
pre- and post-1981. Prices and quantities do
seem to change around 1981, but they exhibit as
large or larger changes both before and after,
and around 1981 we also seem to see a large
change in the product mix.
To throw further light on the issues related to
the VER, we consider a simple OLS hedonic

regression of prices against characteristics and a
combination of trends and time dummies (Table
4). The regressors include four vehicle attributes [horsepower/weight (HP/Weight), size,
miles per dollar (MP$), and air-conditioning as
standard], separate trends for the United States
(the omitted region), Europe, and Japan, as well
as dummy variables for each of the three regions, the lagged and current exchange rate, and
the current exchange rate interacted with region
dummies. Appended to this list of regressors are
year-specific dummy variables for Japan (the
VER dummies) and the United States (the DOM
dummies). The estimated regression had 2,217
observations and an R 2 of 0.815.
All included vehicle characteristics except MP$
contribute positively to ln(price) in a precise
way. The coefficient on MP$ is negative and significant. Region dummy variables suggest that,
conditional on other included characteristics, European products sell at a premium. The precisely
estimated coefficient on the overall trend indicates
that prices are trending upwards. We pick up very
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TABLE 3—PRICES AND MARKET SHARES IN THE U.S. AUTOMOBILE INDUSTRY:
THE CHANGING BALANCE OF U.S. AND JAPANESE FIRMS

Average domestic price

Average Japanese price

Year

($’000)

($’000)

1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990

8.204
8.188
7.540
7.586
7.900
7.856
7.687
7.597
7.494
7.758
8.263
8.722
8.735
8.816
8.648
9.223
9.821
9.968
10.147
10.295

5.147
5.506
6.248
6.238
6.136
6.039
6.106
6.788
6.965
6.585
7.096
7.414
7.270
7.624
7.882
8.229
8.765
8.754
8.808
9.205

little exchange rate pass-through except in the case
of the German deutsche mark (DM).
The coefficients on the VER and DOM
dummy variables address a key question at
hand: what was the relationship between the
advent of the VERs and prices? The estimated
coefficients on the VER dummies in Table 4 are
all negative and some are significantly so. (Indeed, the most negative and significant coefficients are in the first two years of the sample.)
While we are hesitant to draw conclusions from
a hedonic regression, these results are nonetheless surprising in light of what seems to be the
common wisdom. After accounting for trends
and changes in vehicle characteristics, Japanese
prices fell or at least did not seem to rise during
the VER years. The regression results of Table
4 speak to what happened to the prices of Japanese cars during the VER years conditional on
vehicle characteristics, trends, and exchange
rates. The data reported in Table 1 speak to
what happened to quantities of Japanese imports during the VER years. Both Table 1 and
Table 4 are reasonable first passes at analyzing
the impact of the VER. Just as Table 1 does not
conclusively show that the VERs raised prices
in certain years, Table 4 does not conclusively

Domestic market share

Japanese market share

86.633
89.216
93.221
88.655
85.348
87.609
83.702
85.495
80.326
77.316
74.098
71.410
73.424
78.311
76.086
73.316
70.218
71.707
69.008
68.170

5.688
4.161
4.019
4.964
8.291
8.055
11.216
10.654
15.829
19.123
21.306
23.461
21.452
17.877
19.131
21.649
24.538
23.744
26.083
27.551

show that the VERs did not raise prices. Perhaps any fall in Japanese prices would have
been greater absent the VER. During the same
period, the coefficients on the domestic dummy
variables are usually positive (and often significantly so). The bottom line is that simple least
squares analysis yields puzzling results, but,
due to the lack of any underlying theory, it is
hard to know what to make of them. We turn
now to results from the estimated model.
B. Results
Recall that the structural parameters to be estimated are the means and variances of the distribution of the taste parameters in the utility
function, the parameters of the cost function, and
the implicit taxes associated with the VERs. We
estimate means and variances of the tastes for:
horsepower divided by weight (HP/Weight), vehicle size, whether air-conditioning is standard
(Air), miles driven on one dollar’s worth of gasoline (MP$), and for the utility associated with the
outside alternative (the constant). We have experimented with other vehicle attributes and, in BLP,
we report that the estimated elasticities and resulting markups are robust to reasonable changes.
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TABLE 4—A FIRST PASS AT EXAMINING THE EFFECT OF
THE VER ON AUTOMOBILE PRICES
AN ORDINARY LEAST-SQUARES HEDONIC REGRESSION
[DEPENDENT VARIABLE IS LN(PRICE)]

Variable
Constant
ln(HP/Weight)
ln(Space)
ln(MP$)
Air
Trend
Japan
Euro
jtrend
etrend
ln(e-rate)
Lag[ln(e-rate)]
ln(e-rate)*Japan
ln(e-rate)*Euro
VER80
VER81
VER82
VER83
VER84
VER85
VER86
VER87
VER88
VER89
VER90
DOM80
DOM81
DOM82
DOM83
DOM84
DOM85
DOM86
DOM87
DOM88
DOM89
DOM90

Parameter
estimater

Standard
error

2.248
0.593
1.038
20.312
0.479
0.021
2.358
2.357
20.006
20.018
20.272
0.258
0.295
0.374
20.199
20.155
20.156
20.099
20.148
20.149
20.120
20.122
20.191
20.257
20.280
20.056
0.018
0.112
0.130
0.109
0.076
0.216
0.171
0.164
0.111
0.063

0.044
0.027
0.056
0.035
0.015
0.004
2.945
0.436
0.018
0.005
0.091
0.089
0.300
0.070
0.078
0.083
0.114
0.121
0.135
0.151
0.115
0.118
0.129
0.137
0.150
0.037
0.039
0.041
0.043
0.048
0.050
0.057
0.060
0.065
0.069
0.073

Note: The regression had 2,217 observations and an R 2 of
0.815.

One variable that does not appear in our list of
attributes is a measure of reliability as given
by a Consumer Reports rating. While we have
such data for several years, it has severe problems in a time-series context since ratings are
relative to other vehicles in a given year.
Hence, the definition of the variable is changing year by year. Moreover inclusion of the
reliability index never seemed to matter. We
note that the problems caused by not including more characteristics are somewhat attenuated by the fact that the model explicitly
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allows for characteristics not included in the
specification (our unobserved characteristics).
On the cost side, we include a constant as
well as the following vehicle attributes: ln(HP/
Weight), ln(Size), and Air. We include region
dummies for Europe and Japan, as well as
trends for the United States, Europe, and Japan.
Finally, we also include the log of the exchange
rate of the exporting country (lagged one year)
and the log of the wage rate in the producing
country. We experimented with the contemporaneous exchange rate and found its effect was
always about zero and imprecisely estimated.
We include VER dummies for each year
since 1981, the year the policy was implemented. These dummy variables are set to one if
the VER applies to that automobile model. Our
base case assumes Japanese models produced in
the United States did not count against the VER,
while captive imports did. Note that this implies
that Japanese wages and the yen to dollar exchange rate are determinants of costs for captive
imports while U.S. wages are determinants of
costs for the Japanese models produced in the
United States.
The estimates for our base case and their
standard errors are given in Table 5. We begin
with a discussion of the demand-side parameters. When interpreting these parameters, it is
important to keep in mind that demand for a
particular car is driven by the maximum, and
not by the mean, of the utilities heterogeneous
consumers place on that car. Hence, there are
two ways to explain why cars with, say, high
HP/Weight are popular. Either a high mean for
the distribution of tastes for HP/Weight or a
large variance of tastes will have a tendency to
increase the share of consumers who buy cars
with large values of HP/Weight. The results in
Table 5 show that the means (b# ’s) are all highly
significant. The standard deviations of the taste
parameters for Size and MP$ are also significant. The magnitudes of the standard deviations
suggest that relative to their means, there is the
most variance in the value of MP$.
On the cost side, we find that each attribute
contributes positively to marginal cost and almost all of their coefficients are quite precisely
estimated. Japanese and European cars cost
more to produce and transport, even after conditioning on wages and exchange rates. Domestic marginal costs are trending upwards, while
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TABLE 5—ESTIMATED PARAMETERS OF THE DEMAND
PRICING EQUATIONS: BASE CASE SPECIFICATION
1971–1990 DATA, 2,217 OBSERVATIONS

Variable

AND

Parameter Standard
estimate
error

Demand-side parameters
Means (b# ’s)

Constant
HP/Weight
Size
Air
MP$

25.901
2.946
3.430
0.934
0.202

0.712
0.486
0.342
0.199
0.084

Standard deviations
Constant
(sb’s)
HP/Weight
Size
Air
MP$

1.112
0.167
1.392
0.377
0.416

1.171
4.652
0.707
0.886
0.132

44.794

4.541

Constant
ln(HP/Weight)
ln(Size)
Air
Trend
Japan
Japan*trend
Euro
Euro*trend
lag[ln(e-rate)]
ln(wage)

0.035
0.604
1.291
0.484
0.018
3.255
20.036
3.205
20.032
0.026
0.356

0.310
0.063
0.106
0.043
0.004
0.667
0.008
0.525
0.006
0.024
0.079

VER81
VER82
VER83
VER84
VER85
VER86
VER87
VER88
VER89
VER90

20.085
20.022
0.001
0.403
0.361
0.675
1.558
1.490
1.277
1.063

0.187
0.228
0.248
0.245
0.303
0.307
0.353
0.379
0.458
0.469

Term on price (a)
(2p/y)
Cost-side parameters

VER dummies

Japanese and European marginal costs are
trending slightly downwards. The elasticity of
marginal cost with respect to wages is just over
a third, not unreasonable for a production process with so large a materials component, while
exchange rate pass-through is about zero. This
last result is somewhat surprising, but experimentation suggests that it is robust. Exchange
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rates just do not seem to matter much.
This finding contrasts to other estimates of
exchange-rate pass-through (see Feenstra et. al.,
1993), but our estimates are based on more
disaggregated data and on a more detailed
model of the industry.
There are several ways to interpret the magnitude of the utility and cost parameters. One
way which is easy to understand and captures
the information on both the utility and cost sides
of the model is to examine price-marginal cost
markups. These markups depend on the demand
elasticities implied by the b# ’s and s’s as well as
the marginal cost function parameters (all of
which have been jointly estimated). A representative sample of these markups for a handful of
1990 models representing the quality spectrum
is presented in Table 6.20 These estimates appear quite reasonable and are generally in line
with other studies. The standard errors of the
markups are presented in column 4 and imply
that the markups are quite precisely estimated.
(A discussion of how the standard errors are
computed is given below in “Implications,”
subsection C.)
The coefficients on the VER dummies address the following question: Suppose the VER
was instead implemented as a specific tax on
Japanese automobiles, and no other aspect of
the model changed. What is the level of that tax
that would generate equilibrium prices equal to
those we observe when we have the VERs? A
coefficient (or tax) of zero would imply that the
VER did not raise the prices of Japanese cars,
while larger values correspond to a larger implicit tax. These coefficients are given in the
bottom panel of Table 5.
In 1981, 1982, and 1983, the point estimates are
about zero with a standard error between $187 and
$248. In these years, the point estimates imply that
the VER had almost no effect on prices, and we
cannot reject that the effect was nil. In 1984 and
1985, the point estimates of the implicit tax rise to
$403 and $361 respectively, but these estimates
have standard errors of $243 and $303. Again, we
cannot reject the hypothesis that the VER did not
raise Japanese prices, although it should be noted
that two standard errors encompass a wide range
of implicit taxes; i.e., while we cannot reject that
20

All 2,217 markups are available on request.
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TABLE 6—A SAMPLE

Mazda 323
Nissan Sentra
Ford Escort
Chevy Cavalier
Honda Accord
Ford Taurus
Buick Century
Nissan Maxima
Acura Legend
Lincoln Town Car
Cadillac Seville
Lexus LS400
BMW 735i

FROM

1990

OF

ESTIMATED PRICE-MARGINAL COST MARKUPS BASED

ON
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TABLE 4 ESTIMATES

Price
(in 1983 $)

Markup over
marginal cost
(p 2 MC)

Standard error
of markup

Markup as
fraction of price

$ 5,049
$ 5,661
$ 5,663
$ 5,797
$ 9,292
$ 9,671
$10,138
$13,695
$18,944
$21,412
$24,353
$27,544
$37,490

$ 1,219
$ 1,451
$ 1,653
$ 2,127
$ 2,880
$ 3,352
$ 4,057
$ 4,343
$ 6,487
$ 8,206
$10,231
$ 9,973
$13,521

$164
$171
$203
$209
$198
$216
$231
$255
$383
$457
$486
$646
$692

0.241
0.256
0.292
0.367
0.310
0.347
0.400
0.317
0.342
0.383
0.420
0.362
0.361

the VER had no effect in 1984 and 1985, neither
can we reject that the implicit tax was in the range
of $600–$800. We adopt as our null hypothesis,
though, the absence of any price effect of the VER
and are unable to reject this null for 1981–1985. It
is perhaps not surprising that the VERs had no
effect in 1981, as they were not implemented until
midyear. However, the lack of any effect on equilibrium prices in 1982 and 1983 is likely to be
surprising to some observers.
As noted in the introduction, there are several
plausible reasons why the VER might not have
initially led to higher Japanese prices. Several
of these reasons are interrelated and at the heart
of several of them is the notion that the auto
industry is an extremely cyclical industry in
which sales tend to be weak during recessions
and periods of high interest rates. The early
1980’s had both. When interest rates are in the
12–18 percent range, the new auto market is
sluggish. In this type of economic environment,
Japanese auto firms may have found it difficult
to raise prices. Indeed, the VERs may well have
been agreed to by the Japanese precisely because the Japanese realized that the promise of
export restraints at the agreed level was both
politically expedient and economically inexpensive at the time the agreement was made. We
return to the impact of macroeconomic variables on our results in the robustness discussion
below. Also, Japanese firms may have opted to
fill their allocations simply to save those allocations for future years when demand would
pick up.

In 1986, the VER begins to have a statistically significant effect on prices in that we can
no longer reject that the implicit tax was zero. In
1986, the point estimate of the implicit tax is
$675 (with a standard error of $307). With an
average price of Japanese cars at about $8,200,
the VER is equivalent to about a 8.2 percent tax
per Japanese car. (Recall the tax is specific, so it
is much larger in percentage terms for inexpensive cars and less for costly ones.) The largest
effects of the VERs are from 1987 to 1989, and
this is again consistent with the notion that
business cycles matter in this industry. (Discussions with the economics staff of General Motors stressed the importance of the business
cycle in explaining why, in its view, the policy
did not matter in the early years but did in the
later years.) During these years, the VER was
equivalent to a tax of between $1,277 (with a
standard error of $458) and $1,558 (with a
standard error of $353). In 1990, the estimated
implicit tax falls to a still hefty $1,063. The data
in Table 1, combined with the fact that our
estimate of the effect of the VER in 1990 is not
very robust, lead us to interpret the 1990 coefficient with great caution. (For a more extensive
discussion of this point, see Section VII.)
These are large effects and, by 1989, may
strike some as somewhat surprising. For example, Nissan was almost surely not exporting its allocation at the end of our sample.
Many industry observers have noted that although the VERs were still in effect in 1990
(they remained so until 1994), they were not
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important due to the increased direct foreign
investment by the Japanese into the United
States. Our base case results suggest otherwise. What might be going on here? There are
multiple mutually nonexclusive explanations.
Note that the VER dummies enter the firms’
first-order conditions such that the VER captures price increases above those explained by
marginal cost (including region dummies and
region-specific trends) and the markup. A significant VER dummy would occur if Japanese
firms were induced, either by MITI, or by the
United States, or by cartelization to keep
prices high and sales low relative to the noVER Bertrand equilibrium. Another possible
explanation is that while some firms may not
have been constrained by the VER, others
were. For example, while Nissan probably
was not constrained, Mitsubishi (due to the
many captive imports supplied to Chrysler)
almost certainly was. Indeed, one reason exports under the VER were increased in the
mid-1980’s was probably the increase in captive imports. We return to the possibility that
some firms were constrained while others
were not in the sensitivity analyses. A third
explanation is that some of the large estimated VER dummies in the later 1980’s and
especially 1990 are not always robust to specification testing. We return to a more detailed
examination of these alternatives below. A
fourth explanation relates to the politics of the
VER. The Japanese government raised the
VER limit to 2.3 million cars beginning in
1985. This was apparently a unilateral announcement. By 1985, the Reagan administration had dropped its support for the VERs.
The announced increase to 2.3 million caused
substantial anger among U.S. auto firms and
politicians that traditionally supported the industry. Indeed, many traditional supporters of
the U.S. auto industry were already angry that
the Japanese exceeded the VER limits (albeit
not by much) in five of the first six years of
the policy. Insofar as the Japanese may have
been responding to the fear of future protection, the Japanese may have deemed it appropriate to limit exports to a level below the
publicly announced 2.3 million level. Our results suggest, in any case, that the VER induced firms, either on their own or with
MITI’s pressure, to keep prices higher (and
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sales lower) than would have otherwise been
the case.
Thus far, all description of the VERs has
been positive, not normative. Prices went up,
but this is not all that surprising (though the
timing and magnitude of the rises might be).
Insights from the strategic trade policy theoretical literature suggest that the profit-enhancing
effect of the VER might make protection welfare enhancing in spite of the concurrent loss of
consumer welfare. We turn now to a fuller
investigation of the implications of our estimates on both profits and on consumer welfare.
C. Implications
In order to investigate the effects of the VER on
profits and consumer welfare, we need to know
what the industry equilibrium would have been in
the absence of the VER. To determine that equilibrium, we set l (the implicit tax) to zero, and
solve for the vector of prices and vector of quantities for which the firms’ first-order conditions
hold and for which consumers maximize utility
conditional on those prices. This assumes both
that the equilibrium without the VER is also Nash
in prices and that the equilibrium is unique (or at
least that we solve for the relevant one). It further
assumes that the distribution of automobile characteristics would not have changed in the absence
of the VER. This last assumption is probably more
reasonable in the short run and less so in the
longer run, since the time needed to change models is typically measured in years, not months. We
only recompute the equilibrium for years in which
l was significantly larger than zero. This is admittedly a somewhat arbitrary choice, but computational constraints played a role in this decision.
When we solve for the equilibrium that would
obtain when l is set to zero, we implicitly are
making use of estimated parameters. Since the
estimated parameters have standard errors associated with them, so does the new equilibrium. We
compute these standard errors when evaluating
policy implications of our estimates. Doing so is
nontrivial. The ability to put standard errors on
policy implications is one great advantage of
econometric methods over the calibration methods that are commonly used in evaluating trade
policy. However, because the policy implications
are typically complicated nonlinear transformations of the parameters, computational constraints

VOL. 89 NO. 3

BERRY ET AL.: VOLUNTARY EXPORT RESTRAINTS ON AUTOMOBILES

have limited the extent to which standards errors
have been presented.
One solution (the “delta method”) is to linearize the policy implications in the parameters.
We avoid this linearization and instead take a
more direct Monte Carlo approach. To implement this, we take n 5 175 draws of parameters from the estimated asymptotic normal
distribution of the parameters.21 For each of
these draws, we resolve the entire model and
then calculate the implied policy implications.
The empirical standard deviation of these policy
implications, across the n draws, is then a consistent estimate of the true standard error of the
policy implications.
We first turn our attention to the profit-shifting side of the story. The effects of the VER on
prices and profits are given in Table 7. There,
we report the sales-weighted average price of
Japanese, American, and European cars as well
as profits with and without the VER, the difference between the VER and no VER cases, and
the standard error of this difference. These figures are given for each year in which we estimated a statistically significant VER coefficient.
As expected, the prices of Japanese cars were
driven up by the VER.22 Note that in a Nash
pricing game, when at least some of the products are strategic complements, prices can rise
by either more or less than the amount of the
tax. Our estimates indicate that both occur.
The issue of strategic complements and substitutes is an important one in this study. In
differentiated products price-setting models, it
is usual to think of prices as being strategic
complements. In these cases, an exogenous rise
in a competitor’s price will raise own-firm
prices. The intuition that price-setting models
yield strategic complements comes from linear
models in which the competitor’s price affects
the intercept, but not the slope, of the ownproduct demand curve. However, in typical discrete-choice models both the intercept and the

slope change as the rivals prices change: the
demand curve shifts out and becomes more
price sensitive. The change in the slope can
occur because those customers who shift away
from the rival product are those who are more
price sensitive than average. These price-elastic
consumers might induce a decrease in own-firm
prices in response to a rival’s price increase.
Thus, we can obtain either strategic complements or substitutes.23
The VER increased Japanese prices fairly
dramatically. Prices increased by around $750
in 1986 and this figure rose to $1,687 in 1987.
The increase then fell to around $800 by 1990.
These changes in prices are measured with standard errors of $35 or less.
We find that the prices of U.S. autos were
little affected by the VER. U.S. prices rose by
only about $200 in 1987 and 1988 due to the
VER. In other years the increase was less than
about $80 and the standard error was never
more than $28. Recall that in our model, consumers are heterogeneous. Our results suggest
that as Japan raised prices, price-sensitive consumers switched to U.S. automobiles and, as a
result, markups did not increase much. However, while prices of domestically produced cars
were not much changed due to the VER, sales
increased significantly, and this is reflected in
the increased profits earned by U.S. firms. The
second set of columns in Table 7 indicates that
U.S. profits increased by about $3.09 billion in
1987 and by $2.76 billion in 1988. Even in
1986, when we find the VER had a relatively
23
It is well known that prices of products j and k are
strategic complements if and only if  2 p f /p j p k . 0. This
cross-price second derivative is

s j
1
p k

O

r[Jf
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(pr2mcr)

2sr
pjpk

In our model,
 s j
5
p k p j

21
We experimented with more draws but found that
computational time went up linearly while standard errors
remained stable. With substantially fewer draws, estimates
became noisy.
22
Note that since the VERs induce a different combination of cars to be purchased, throughout this table the
weights used when the VER is assumed operative are different than the weights when it is not.
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s j ~ n !
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where recall that n is the vector of consumer characteristics. Since the first term in the integrand will usually
dominate, the integrand will be large and negative when the
price-sensitive consumers are likely to shift to good k. If
this effect is large enough for products j and k, it will more
than compensate for the positive s j /p k in the expression
for  2 p f /p j p k . 0.
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TABLE 7—THE EFFECT

OF THE

VER

ON

PRICES

AND

Average price in $1,000’s

1986

1987

1988

1989

1990

Japan
United States
Europe
Japan
United States
Europe
Japan
United States
Europe
Japan
United States
Europe
Japan
United States
Europe

JUNE 1999
PROFITS
Total profits in $ millions

With VER

No VER

Difference

Standard error
of difference

With VER

No VER

Difference

Standard error
of difference

8.253
9.107
17.079
8.849
9.496
18.823
8.955
9.625
19.874
9.053
9.888
21.435
9.307
10.053
18.639

7.506
9.074
17.170
7.162
9.304
19.050
7.470
9.424
20.064
7.989
9.805
21.551
8.510
9.975
18.722

0.747
0.034
20.091
1.687
0.192
20.227
1.485
0.201
20.189
1.064
0.083
20.116
0.797
0.078
20.083

0.017
0.009
0.013
0.035
0.034
0.020
0.033
0.028
0.018
0.033
0.017
0.020
0.027
0.016
0.023

6334
27551
3040
7908
24900
3012
7544
26923
2863
7353
24648
3251
7612
23123
2302

6222
25927
2974
7999
21814
2863
7654
24159
2752
7368
23064
3167
7550
21972
2242

111
1623
66
290
3085
148
2110
2764
111
214
1583
84
61
1151
59

351
1662
171
426
1467
162
424
1568
154
453
1410
173
469
1317
122

Notes: Average prices are sales-weighted averages. (Average prices do not match those on Table 2 due to treatment of direct
foreign investment and captive imports.)

small effect on prices, U.S. profits increased by
about $1.6 billion due to the VER. This is the
profit-shifting aspect of a strategic trade policy.
The standard errors of the difference in profits is
large (t-statistics are somewhere between 1 and
2). Hence, while point estimates suggest that
U.S. profits increased, these estimates are not
precise. (Since profits depend implicitly on hundreds of elasticities, it may not be that surprising that even if each elasticity is tightly
estimated, the change in the level of profits is
not that tightly estimated.)
While U.S. profits were much increased by
the VER, Japanese profits did not fall a corresponding amount. Our estimates imply that Japanese profits were basically unaffected by the
VER. In 1986, point estimates imply that Japanese profits rose by $111 million while in 1988
they fell by $110 million. In other years, the
figure is somewhere between these two. These
are not large numbers. Neither are they precisely estimated. The standard error of the difference in Japanese profits is on the order of
$300 –$400 million. Two factors contributed to
the relatively small decrease in Japanese profits.
First, apparently a large fraction of consumers
had relatively inelastic demands for the Japanese models; these consumers preferred paying
the increased Japanese prices to shifting their
demand to other models. Second, with the VER,
as opposed to a tariff, the Japanese firms did not
have to pay the implicit tax. Instead they kept

the “revenue” such a tax would have generated
and this is reflected in the higher prices. VERs
are sometimes referred to as bribes to the foreign firm, for Japanese profits might have been
lower had the VER instead been implemented
as a tariff or regular quota.24
The theoretical literature has recognized that
a quota (or, in this case, VER) might act to raise
industry profits. Our point estimates imply this
was indeed the case, although our estimates of
the change in profits resulting from the VER
have relatively large standard errors.
Profits are only part of the economic welfare
equation. Another key component is consumer
welfare. We compute the compensating variation in the following way. First take a draw
from the estimated distribution of tastes and the
distribution of income. This draw can be
thought of as a simulated household. Next, compute which product gives the highest utility at
the VER (i.e., the actual) prices and the resulting utility. Now find the income which generates the same level of utility at the non-VER
prices (i.e., the prices we obtained when we
solved for the industry equilibrium in the absence of the VER). The change between this
24

It should be noted, however, that Japanese profits are
actually somewhat lower than what is reported in Table 7.
This is because some of the difference between price and
cost is kept by the dealer, and these dealers are typically
domestically owned.
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income and the initial draw on the household’s
income is the compensating variation.25 To estimate the expected compensating variation for
a randomly chosen household, we do this a
large number of times and take the average.
Multiplying this expectation by the number of
households in the economy gives the total compensating variation. The estimates in Tables 7
and 8 use 10,000 draws (though we have conducted much of the exercise with 100,000 draws
and the results only change in the third decimal
point).
Table 8 provides estimates, for 1987, of
how household-level compensating variation
changes with the imposition of the VER. This
table begins to address the question of who
bears the burden of the VER. The first two rows
look at the economywide aggregates. The first
row gives the average change in the price of the
good actually purchased. There we note that
prices rise on average $18. Most households
(about 90 percent) did not purchase a car in a
given year, and for these households, the price
change was zero. Hence the average figure
hides a great deal of variation. The standard
deviation of the change in the price of the good
purchased under the VER is $277, while at least
one product’s price rose by $2,369 and another’s fell by $499. The latter is due to the presence of strategic substitutes. The economywide
average compensating variation figure implies
that the VER cost the household, on average,
$41, although this figure was as great as $2,366
for some households. Again due to the strategic
substitutes, some households were made $483
better off by the VER.
The next three pairs of lines in Table 8 decompose the economywide averages. We estimate that
the imposition of the VER would, on average,
leave those households which (under the VER)
purchased a car $317 worse off. This figure reflects the twin facts that auto purchasers were
adversely affected by a significant amount and
that most households in a given year are not auto
purchasers. The $317 figure is aggregated over
households which purchased a Japanese car (when
the VER was imposed) and those that purchased a
domestic car. These two groups fared quite differ-

25
A further discussion of this method and other applications is found in Pakes et. al. (1993).
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ently under the VER. On average the VER cost
households that bought a Japanese car $1,242. On
the other hand, the VER cost households that
purchased a domestic car only about $30. Consumers of domestic cars themselves were not that
adversely affected by the VER.
Table 9 gives the bottom line on our evaluation
of the VERs as a strategic trade policy. There, we
compute the components of aggregate welfare for
each of the years in which the VER was estimated
to be binding in our base case. The first column
gives the change in domestic profits. The second
column gives the compensating variation and is
negative since the protection harmed domestic
consumers. The third column gives the sum of the
first two columns and represents the net change in
welfare for the VER as it was actually implemented. The fourth column presents the forgone
tariff revenue (had an import tariff been used
instead of the implicit export tax we model). The
fifth column then lists the welfare gain that would
have resulted if the VER were instead implemented as a tariff, and no other change occurred in
the nature of the equilibrium. The bottom row of
the table gives the cumulative totals over the multiple years, and that is the row on which we focus.
Standard errors of all figures are given in parentheses. All figures are in 1983 dollars. In 1996
dollars, the amounts would be inflated by around
50 percent.
The first effect of the VER was to increase
the pure profits of U.S. firms by about 10.2
billion dollars. It is hard to evaluate the magnitude of this figure. To put it into some perspective, though, our estimates imply that the pure
profits (not including fixed costs) from Japanese
automobile sales in the U.S. in 1990 were about
7.6 billion (1983) dollars, while the profits of
U.S. firms in 1990 were about $23.1 billion. It
seems that the profit-shifting effects of the
VERs was not negligible.
On the other hand, the burden placed on U.S.
consumers was not negligible either as the compensating variation of the VERs was just over
$13.1 billion. The standard error of this figure is
$2.48 billion. The net change in welfare due to
the VERs was about 2$2.9 billion. Due to the
large standard error on the change in profits, the
net change has a relatively large standard error—$7.56 billion.
When one evaluates the typical trade policy,
the welfare components number three: profits,
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TABLE 8—DECOMPOSING THE COMPENSATING VARIATION
RESULTS FROM 1987

Mean

Standard
deviation

Minimum

0.018
20.041

0.277
0.300

20.499
22.366

2.369
0.483

10,000
10,000

0.161
20.317

0.814
0.817

20.499
22.366

2.369
0.483

1,120
1,120

1.208
21.242

1.149
1.012

20.432
22.366

2.369
0.426

266
266

20.165
20.030

0.098
0.457

20.499
22.063

20.013
0.483

854
854

Maximum

n

All households:
Average change in price of originally purchased good
Compensating variation
Only households which purchased a car:
Average change in price of originally purchased good
Compensating variation
Only households which purchased Japanese car:
Average change in price of originally purchased good
Compensating variation
Only households which purchased non-Japanese car:
Average change in price of originally purchased good
Compensating variation

Note: The “originally purchased good” refers to the good purchased when the VER was in place.

consumer welfare, and tariff revenue. The VER
was implemented such that it gave the latter of
these back to the Japanese firms or government.
Suppose the United States had instead opted for
the tariff that would have resulted in the same
industry equilibrium observed under the VER.
We assume that all imports from Japan generate
tariff revenue, and this includes captive imports
as well as the made-in-Japan portion of production of models which were also produced in the
United States (i.e., Camrys made in Japan raise
tariff revenue while those made in Kentucky do
not). This policy would have generated almost
$11.2 billion dollars in revenue for the U.S.
government. The forgone revenue with a VER
is sometimes referred to as the bribe paid in
order to induce Japan to agree to the policy in
the first place. Our (precise) estimates suggest
this was a hefty bribe. When this figure is added
to the net change computed in the third column
of Table 9, the welfare gain from the VERs
totals $8.34 billion. Our point estimates suggest
that if the government been able to impose a
tariff without changing any of the other conditions in the market, the implied protection of the
automobile industry could have enhanced U.S.
welfare for exactly the sort of reasons that came
out of the early theoretical models of trade

policy and imperfect competition. Nonetheless,
this net figure has a standard error as large as the
net figure itself. In terms of what was precisely
estimated, we conclude that the decrease in consumer welfare was about equal to the forgone
tariff revenue.
Does this suggest that tariffs on Japanese
automobiles would be in the U.S. economic
interest? There are several reasons why this
might not be so. For example, we do not model
retaliation (nor, though, do most theoretical
models of strategic trade policy). Surely one
reason to implement a VER instead of an outright tariff or quota was that the VER bribed the
Japanese government into not retaliating. Furthermore, a tariff directed solely at Japanese
products would violate the GATT. Also, we are
assuming that the imposition of a tariff would
not cause Japanese firms to stop marketing
some of their models in the United States. If
models were pulled off the U.S. market then
consumers with inelastic, as well as those with
elastic, demand for that model would be adversely affected.
Just as there are good reasons, though, to
wonder whether the $8.341 billion figure might
be unrealistically high, there are also good reasons to believe it is too low. First, we have
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TABLE 9—AGGREGATE WELFARE AND THE VER
(ACCOUNTING FOR DIRECT FOREIGN INVESTMENT BY JAPANESE FIRMS)
[IN $ BILLION (1983)]

Year
1986
1987
1988
1989
1990
Total

Change in
domestic profits

Compensating
variation

Net change

Forgone tariff
equivalent

Welfare gain from
equivalent tariff

1.623
(1.662)
3.085
(1.467)
2.764
(1.568)
1.583
(1.410)
1.151
(1.317)
10.207
(7.350)

21.636
(0.316)
24.019
(0.797)
23.338
(0.710)
22.505
(0.470)
21.635
(0.360)
213.135
(2.480)

20.013
(1.654)
20.934
(1.617)
20.574
(1.664)
20.921
(1.464)
20.484
(1.371)
22.928
(7.556)

1.337
(0.566)
3.266
(0.677)
3.012
(0.692)
2.131
(0.708)
1.521
(0.611)
11.269
(3.096)

1.323
(1.792)
2.332
(1.770)
2.437
(1.838)
1.209
(1.641)
1.037
(1.556)
8.341
(8.311)

Note: Standard errors are in parentheses.

estimated the welfare effects of the VERs as
actually implemented, and there is no reason to
believe that they were set to optimize welfare.
Second, our theoretical and empirical work did
not account for monopoly rents accruing to U.S.
workers in the automobile industry.
VI. Sensitivity Analyses

Along the way to the punchlines provided in the
last section, we have made several possibly objectionable assumptions. For example, we assumed
the firms played a Bertrand game, that firms’
underlying cost functions were the same, and that
the export limits were either binding or not binding on all firms in any given year. We chose not to
ignore direct foreign investment (DFI) or captive
imports (CI), but did ignore some key ways in
which the macroeconomy might affect automobile
demand. We also assumed that quality changes
were exogenous. In this section, we ask: do
changes in these assumptions affect our major
conclusions?26
26

There is also the issue of the shape of our objective
function, in particular the presence of local minima, and the
ability of our numerical procedures (which includes a
choice of starting values and of stopping tolerances) to find
its overall minimum. We experimented with alternate starting values and tolerances and sometimes found the minimization algorithm stopping at local minima that were slightly
different than the overall minima reported in the text. In
particular some of these alternate runs indicated that the

Table 10 provides results from seven of the
alternative specifications we tried. The base
case was estimated under a Bertrand assumption. We investigate how robust our results are
to a Cournot as well as to a Mixed Nash assumption. We also investigate the possibility
that the VER led to collusion among Japanese
firms while the Japanese firms collectively
maintained a Bertrand strategy vis-à-vis nonJapanese firms.
There are many ways to compare results across specifications: demand elasticities, markups, profits (which use information
from each of the previous two), and the coefficients on the VER dummies. Since the
focus of this study is on trade policy, we opt
for the latter.
The first column of Table 10 replicates the
VER multipliers from our base case. The second column has the estimates obtained under
the assumption of Cournot behavior. These
estimates are obtained from a structural

VER had a larger effect in 1985 and a smaller effect in 1990
than the results reported in the text suggest (though these
dummies were never significant in 1981 to 1984, and were
always significant between 1987 and 1989). The VER
dummy coefficients on 1985 and especially 1990 are least
stable. Our selected base case is the most representative of
our results, but it may be that the VER had a larger effect in
1985 and a smaller effect in 1990 than the base case results
suggest. The results for these years, then, should be interpreted with caution.
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TABLE 10—SENSITIVITY ANALYSES

VER81
VER82
VER83
VER84
VER85
VER86
VER87
VER88
VER89
VER90

Base case

Cournot

Mixed Nash

Collusion

No DFI

No CI

Macro

Fixed effects

20.085
(0.187)
20.022
(0.228)
0.001
(0.248)
0.403
(0.245)
0.361
(0.303)
0.675
(0.307)
1.558
(0.353)
1.490
(0.379)
1.277
(0.458)
1.063
(0.469)

20.255
(0.201)
20.347
(0.251)
20.423
(0.256)
0.069
(0.279)
1.378
(0.359)
1.301
(0.369)
1.152
(0.411)
1.184
(0.443)
0.891
(0.479)
0.570
(0.517)

20.001
(0.205)
0.000
(0.248)
0.117
(0.261)
0.542
(0.255)
0.515
(0.309)
0.883
(0.318)
1.433
(0.351)
1.579
(0.391)
1.462
(0.513)
1.231
(0.502)

20.075
(0.203)
20.094
(0.246)
20.152
(0.233)
0.323
(0.223)
0.603
(0.228)
0.490
(0.253)
1.302
(0.296)
1.494
(0.343)
1.232
(0.377)
1.248
(0.387)

20.098
(0.227)
0.033
(0.281)
0.434
(0.381)
0.374
(0.309)
0.677
(0.361)
0.555
(0.412)
1.129
(0.431)
1.184
(0.518)
1.041
(0.533)
0.837
(0.564)

0.111
(0.208)
0.083
(0.225)
0.193
(0.274)
0.577
(0.294)
0.845
(0.293)
0.769
(0.328)
1.361
(0.394)
1.635
(0.459)
1.554
(0.499)
1.156
(0.517)

20.080
(0.144)
20.144
(0.178)
20.183
(0.179)
0.177
(0.200)
0.443
(0.222)
0.304
(0.228)
1.004
(0.288)
0.906
(0.313)
0.828
(0.373)
0.403
(0.399)

0.014
(0.167)
20.197
(0.204)
20.232
(0.220)
0.204
(0.217)
0.438
(0.241)
0.212
(0.268)
0.659
(0.336)
1.378
(0.382)
1.170
(0.441)
1.259
(0.430)

Note: Standard errors are in parentheses.

model in which the firms’ first-order conditions and resulting markup have been
amended to reflect the Cournot assumption.27
With the Cournot assumption, we find that the
multiplier on the 1990 VER dummy variable
is less precisely estimated, and we can no
longer reject the hypothesis that the VER did not
bind that year. On the other hand, the dummy
variable for the VER in 1985 becomes statistically
significant. Other than 1985 and 1990, the VER is
found to be binding in the same set of years as
when price setting was assumed to be Bertrand
(though the magnitude of the VER multiplier was
quite a bit larger in 1986, and somewhat smaller in
the other years than in our base case).
A possibly more realistic alternative to
Bertrand is the Mixed Nash case. Here the
Japanese firms set quantities while other firms

27
All else is as in the base case, i.e., we use the same: (i)
starting values, and (ii) model for direct foreign investment
and captive imports; (iii) simulation draws as in the base
case.

set prices.28 If one believed that there were
strict export limits given to the Japanese
firms, a model where these firms set quantities
seems more plausible. The VER multipliers
we obtained when we reestimated our model
under the Mixed Nash assumption are given
in the third column of Table 10. They are, in
terms of magnitudes of estimates and standard errors, very close to those obtained under the Bertrand assumption. The VERs bind
in all the same years and the implied specific
tax is about the same across the two specifications. We conclude that while it may be
reasonable to estimate the model under alternative static equilibrium concepts, it does not
really seem to impact the policy conclusions
drawn. A caveat is in order, though. While the
results are robust to the various specifications
of the equilibrium, it remains the case in all
results presented that the demand and pricing
sides of the model have been estimated simultaneously. In principle, one could estimate the

28
Once again, we are simply assuming that such an
equilibrium exists and then showing that it does exist at the
estimated parameter values.
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demand side of the model alone and then use
the estimated elasticities to investigate the
cost side of the model. This would be more
flexible and would impose less structure on
the utility function parameter estimates. We
have tried to do this, and are unable to obtain
precise estimates of many of the parameters
of interest. We conclude that, absent more
data, the equilibrium first-order conditions on
the pricing side contribute to the precision of
the demand-side estimates. We are currently
working on developing methods, using consumer-level data, that might allow one to estimate the demand-side independently of any
equilibrium assumptions. (See, for example,
Berry et. al., 1998.)
The fourth column of Table 10 presents the
VER multipliers from the collusion case. The
thought experiment here is that the VER induced
Japanese firms to collude. From a modeling perspective, this essentially changes the firms’ firstorder conditions such that all Japanese firms act
like a single multiproduct oligopolist. The estimated VER multipliers are quite similar to the
base case, although the 1985 coefficient becomes
statistically significant while the 1986 coefficient
becomes statistically insignificant. All point estimates, though, are within one standard deviation
of the base case estimates.
The VER was structured such that cars produced by Japanese firms in the United States did
not count against the VER.29 In our base case, we
accordingly assumed that the VER did not apply
to Japanese models that had production facilities
in the United States, although the profits accruing
to these models were classified as Japanese profits.
For cars produced in both Japan and the United
States (and prominent examples of this for the
latter part of our sample period are the Honda
Accord and the Toyota Camry), this amounted to
assuming that the marginal car sold was produced
in the United States.30 Since DFI production was
not subject to any restraints, one would expect the

29
This production via direct foreign investment was an
empirically important phenomenon. Beginning with Honda’s Marysville plant in 1982, Japanese firms responded to
the VER by producing in the United States. By 1990,
Honda, Nissan, Toyota, Mazda, and Mitsubishi were producing in the United States.
30
For a more detailed examination of how DFI works in
a model of oligopoly and quotas, see Levinsohn (1989).
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presence of DFI to diminish the trade restraining
aspect of the VERs. On the other hand, we would
not necessarily expect DFI to render the VERs
ineffectual for three reasons. First, it takes time to
build an automobile plant and bring it up to capacity. Second, the amount of capacity built in the
United States is determined by perceptions of the
future implications of that capacity, including its
potential political ramifications, and there is good
reason to believe that the U.S. capacity of Japanese models was not built up as fast as otherwise
would have been expected. For example, although
production costs in 1994 were widely believed to
be lower in the United States than in Japan for the
same vehicle, there were no major new plants on
the drawing boards, and this is due in part to
political concerns. (Restrictions on Japanese capacity in the United States were reported to be
discussed during President Bush’s “auto” trip to
Japan.) Third, if production costs were lower in
Japan than in the United States, the VER might
still bind even with the presence of DFI. To investigate how treating DFI differently (and effectively ignoring it) might alter our results, the
model is reestimated ignoring the effects of DFI
on the underlying structural model. These results
are presented in the fifth column of Table 10.
The general pattern is one in which the VER
dummies are similar to the base case, with a few
exceptions. When we ignore DFI, the VER appears to be binding in 1985 and not binding in
1986 or 1990. More importantly, ignoring DFI
does not affect our finding that the VER contributed to higher prices for Japanese cars in the
later 1980’s, but not in the first four years of the
policy. Although the coefficient estimates of the
VER dummies are not that different from the
base case, the welfare implications are. This is
because the implicit tariff revenue forgone is
much higher when DFI is ignored, since no-DFI
assumption would attribute forgone tariff revenue to all the cars actually produced by Japanese firms in the United States.
The next column of Table 10 gives the
results when we ignore the role of captive
imports. This specification is estimated in order to determined whether ignoring captive
imports (as previous studies have) matters to
our main results. We find that the results of
the no-captive imports specification are quite
similar to the base case. The main difference
is that by ignoring captive imports, it appears
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that the VER significantly raised prices in
1985, and possibly also in 1984, while our
base case indicates the contrary. Although the
coefficients are not that different for the nocaptive imports case, the welfare consequences of ignoring the captive imports are
large. Like the story with DFI, this occurs
because with captive imports, the consequences for forgone tariff revenue are large.
The next-to-last column of Table 10 presents
the VER dummies when an attempt is made to
account for macroeconomic influences on the
demand system. These runs included GNP and
the prime interest rate as linear terms in the
utility function. These terms do not have random coefficients. The GNP variable had a positive coefficient on it (with a t-statistic of around
2) while the prime interest rate had a negative
coefficient on it (with a t-statistic of around
210). Including these variables is quite ad hoc.
In principle, one can argue that shifts in income
are already captured by the inclusion of household income in the utility function. Also, while
the interest rate certainly matters, it just as certainly would not enter a structural dynamic
model of automobile demand in the simple
manner with which we experiment. We include
these variables, though, to investigate, albeit
loosely, whether including some macroeconomic demand shifters substantively alters our
conclusions about the VERs. As VER dummies
in the last column indicate, our results are not
that different. We find that the 1985 coefficient
becomes significant, while the 1986 and 1990
coefficients become insignificant, and the other
coefficients are slightly smaller in magnitude.
This suggests that ignoring macroeconomic influences may make the VER look slightly more
binding than in fact it was.
Finally, we investigate the robustness of our
results to the implicit assumption that all firms
have the same underlying cost function. There are
of course many ways in which cost functions
might differ across firms. As a first pass at this
issue, we allow firm-specific fixed effects in the
cost function and reestimate the model with these
26 fixed effects. The estimated VER multipliers
from this experiment are given in the last column
off Table 10. The main difference between this
case and the base case is that the 1986 coefficient
becomes statistically insignificant.
We also conducted some sensitivity analyses
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in which more than just yearly VER dummies
were estimated. Recall that the base case imposed that the export limits were either binding
or not binding on all Japanese firms in a given
year. Anecdotal evidence suggests that perhaps
the smaller Japanese firms were more constrained by the VER (at least in the early years).
An approach which would be robust to this and
other contingencies would be to estimate separate VER dummies for each firm in each year.
This, though, is computationally infeasible and
would, in any case, generate imprecise estimates. A middle ground between the infeasible
ideal and the base case is to estimate one multiplier for the “Big Two” in Japan (Toyota and
Nissan) and another for the other Japanese
firms. The results suggested that the smaller
firms might have been more constrained in the
first few years of the VER, although the effect is
imprecisely measured. The anecdotal evidence
may have a grain of truth to it.
One possible problem with grouping Japan’s
“Big Two” together is that while Toyota’s fortunes were rising, Nissan’s were sagging. We also
divided the Japanese firms into two groups, one of
which consisted of Toyota and Honda, and the
other included all other Japanese firms. If lumping
Nissan and Toyota together might have confounded the results, putting Honda with Toyota
may be expected to yield a clearer picture, for both
firms were doing very well over the 1980’s. The
results are given in Table 11. There we find that in
every year save 1982 (when the policy had no
appreciable impact) the VER coefficient is always
larger for the Toyota-Honda group. Indeed, we
find that the VER led to statistically higher prices
for Toyota and Honda in 1984 and 1985, as well
as in the remaining years of the sample. On the
other hand, we also find that the VER did not
contribute to significantly higher prices for the
other firms in 1990. These results are consistent
with the fact that the base case results meld together into one coefficient the “average” impact of
the VER, while specific firms were, to varying
extents, more or less impacted by the VER.
The VER, as modeled, enters costs as a yearspecific dummy variable for Japanese firms beginning in 1981. There are myriad stories that
might lead to an observationally equivalent estimating equation. The VER effects show up as
deviations from costs, conditional on trends and
cost shifters, in the very particular way implied
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TABLE 11—MORE SENSITIVITY ANALYSIS

VER81
VER82
VER83
VER84
VER85
VER86
VER87
VER88
VER89
VER90

Toyota and
Honda

All other
Japanese firms

0.214
(0.238)
20.135
(0.293)
0.162
(0.293)
0.611
(0.352)
0.790
(0.387)
0.935
(0.425)
1.725
(0.556)
1.627
(0.642)
1.702
(0.711)
2.766
(0.867)

20.149
(0.258)
20.020
(0.258)
0.034
(0.266)
0.372
(0.315)
0.498
(0.338)
0.383
(0.368)
1.046
(0.394)
1.252
(0.444)
1.151
(0.489)
0.872
(0.534)

Note: Standard errors are in parentheses.

by the firms’ first-order conditions. We estimated the model with quadratic region-specific
trends instead of the linear ones. The VER
coefficients for 1986 and 1990 cease to be significantly different from zero.
As a “common sense” test of our results,
we reestimated the model with two other sets
of country-year dummy variables. Each enter
the cost function just as the VER did. In one
specification, the model was reestimated using “VER” dummies for every year, even
those prior to the VER. If we were to consistently find significant effects of the “VERs” in
the years prior to 1981, one might wonder
whether the results for the years after 1980
were really picking up the trade restraints or
something altogether different. The coefficients on the VER dummy variables were
insignificantly different from zero throughout
the 1970’s. During the years that the VER
was actually in place, the only changes relative to the base case are that the coefficients
on the VER in some years were slightly
smaller and usually less precisely estimated.
The model was also estimated with yearspecific dummy variables for domestic firms
during the 1980’s. Again, had these dummy
variables matched the pattern of the Japanese
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VER multipliers, one might wonder whether
something other than the VER might be motivating the base case results. We found that only
one of the 10 year-specific dummy variables for
domestic firms was significantly different from
zero—about what we would expect if all were
zero at the 90-percent level of statistical significance. The point estimates were all quite
small.31
The model was estimated allowing tastes to
differ in the 1970’s. This was done by allowing
the means of the tastes distributions to differ in
the 1970’s while constraining the variances of
the taste distributions to remain constant over
the sample. This was required in order to keep
the estimation computationally feasible. The results suggest that the marginal utility of size and
air-conditioning was lower in the 1970’s, a period during which gas prices were high. We can
reject that tastes were constant over the sample.
The estimated VER coefficients, though, remain
substantively the same as the base case.
Finally, we have assumed that quality changes
are exogenous. That is, while upgrading occurred,
we do not model this as a policy-induced response. Our results, then, are conditional on the
exogeneity of the existing product attributes.
From Table 10 and our other sensitivity analyses, we conclude that our base case results are
reasonably robust to several plausible alternative specifications. Because the results seem so
robust, it is natural to question why they do not
replicate the messages of the existing literature
on the effect of the VER. Our results are not
very much at odds with Feenstra’s and the differences are explainable. Feenstra (1988) found
substantial quality upgrading, and we also find
this in our data. Feenstra found that the VER
was initially binding. His methods and data,
though, were quite different. He did not use data
for the decade prior to the VERs, and he estimated separate sets of coefficients for Japanese
cars. Finally, his methods are much more in the
spirit of a reduced form, and the underlying
framework is not nearly as structural as our
equilibrium oligopoly model. (His work also
31

We do not report the full results here, because this was
the one specification for which we had troubles in reliably
minimizing the objective function. This problem appeared
to arise because of the large number of nonlinear cost-side
parameters being estimated.
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predates ours by about a decade, and many of
the econometric tools at our disposal were not
available then.) When we use the same years of
data as Feenstra and employ simple hedonic
regressions as he did, we find that we replicate
the gist of his results. The VERs appear binding
in the early years, but their magnitude is small
and not always precisely estimated. When we
add our oligopoly structure, but continue to
allow Japanese cars to have different cost functions, we no longer find that the VERs were
initially binding. We conclude that what differences there are between our results and Feenstra’s emanate from different interpretations to
the hedonic regression; we have a model which
allows us to impute changes in that regression
to changes in underlying costs, in markups, and
in the implications of trade policy (the VER
dummies).
Though Goldberg’s (1995) methods are a
lot more similar to ours than Feenstra’s, her
results (unlike those of Feenstra) are, in some
respects, quite different from ours. In particular, as noted earlier, Goldberg finds that the
VER was binding in the early years. We investigated several possible sources of this difference but could not account for it. Goldberg
did not use data from years prior to the VER,
had fewer years of data for the later 1980’s,
and made use of consumer-level data using
the Consumer Expenditure Survey. When we
estimate our model using only the same years
of data as Goldberg, we continue to find that
the VER did not initially bind. We allowed
for trends in the data that Goldberg does not
account for. We again reestimate our model
excluding all trends. Again, our results remain at odds with Goldberg’s. As noted
above, ignoring or including macroeconomic
variables, direct foreign investment, and/or
captive imports do not substantively change
our results, and hence could not reconcile
them with those reported by Goldberg. We
speculate on two possible reasons for the difference. We account for the econometric endogeneity of price, while Goldberg does not.
Using consumer-level automobile purchase
data (not used in the analysis of this paper;
see Berry et. al., 1998), we find that ignoring
this endogeneity substantially biases the estimates and that the resulting elasticities are
affected. Since these elasticities are key to the
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analysis, this may account for the difference.
Secondly, the demand structures in this study
and in Goldberg’s are quite different and this
too may matter.
VII. Conclusions and Caveats

Our estimates indicate that the VERs affected
prices, although not necessarily in the years
most expected. They raised Japanese prices and
domestic sales. The profits of domestic firms
increased substantially while those of Japanese
firms were less affected. Domestic consumer
welfare fell, also quite significantly, and this
burden fell disproprotionately on consumers
with relatively inelastic demands for Japanese
products. The “giveaway” to Japan in terms of
forgone tariff revenue was very large. In sum,
our point estimates imply that if tariffs could
have been instituted without setting off other
changes in the market (in particular with no
changes in the cars marketed in the United
States and no retaliatory responses by the Japanese), strategic trade policy could have enhanced U.S. economic welfare.
When the first economic models of strategic
trade policy were being introduced, most of the
founders of that literature went to some length
to make clear that their models did not mean the
traditional arguments for free trade had become
inapplicable. This paper may be the first detailed econometric study of a strategic trade
policy and similar caveats are in order.
We have computed the standard errors around
each of these policy implications. These suggest
researchers ought to be circumspect about making
policy conclusions even when the individual parameters of the structural model are themselves
precisely estimated. We are unable to precisely
estimate the impact of the VER on profits. The
forgone tariff revenue and the compensating variation, though, are precisely estimated and our estimates suggest that these two components of
welfare about cancel each other out.
Standard errors around policy conclusions
are only one reason to view the results in this
paper with care. The underlying model is not a
dynamic model (nor are any of the models with
which we compare ours) and this has multiple
implications. First, automobiles are a durable
good and expectations about how long the VER
was expected to last surely impacted production
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and consumption decisions. Second, as noted
earlier, we take as exogenous both the set of
products firms bring to the market and the attributes of those products. A more involved
dynamic model would allow one to model these
endogenously. Third, we do not model myriad
other aspects of the dynamics of automobile
purchases such as financing, expected depreciation, and resale value. Fourth, on the demand
side, we have usually assumed that the underlying distributions of tastes are constant. If
tastes changed over time due for example to
learning, these changes might impact our results. In sum, we realize these dynamic issues
are important, and this too adds to our caution in
interpreting the results.
APPENDIX: AN APPROXIMATION
INSTRUMENTS

TO

(A1) H j ~z! 5 E

F

with the appropriate derivatives evaluated at the
expectation of the unobservables. To construct
such derivatives, we take the following steps:
Obtain an initial estimate û from an initial
run using cruder instruments.
(ii) Use û to construct exogenous estimates of
d and mc: d̂ 5 xb̂ and m̂c 5 wĝ.
(iii) Solve the first-order conditions of the
model for equilibrium prices, p̂, and
shares, ŝ, as a function of û, d̂, m̂c, and x.
(iv) Construct the functions defining the unobservables of the model evaluated at the
exogenous predictions: ĵ( u) 5 j(p̂, ŝ, d̂,
x, u) and v̂( u) 5 v(p̂, ŝ, d̂, m̂c, x, u).
Then use as our (admittedly biased) estimate of the optimal instrument vector
(i)

“OPTIMAL”
D̂ j ~z! 5

Following Chamberlain (1986), the efficient set
of instruments when we have only conditional
moment restrictions is:

G

 j j~ u 0!  v j~ u 0!
,
uz T~z j !
u
u

; D j ~z!T~z j !,
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S
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 ĵ j ~ û !  v̂ j ~ û !
,
.
u
u

Further detail and some intuition for a simpler
model can be found in the 1995 National Bureau
of Economic Research version of this paper.
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