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Tariffs are the weak, quantitative restrictions, the strong form of
government interference with international trade.

—Jan Tumlir (1985)

Introduction

Trade restrictions subsidize domestic producers. Foreign produc-
ers, along with consumers and allocative efficiency, are traditionally
viewed as losers in the processof redistribution through trade restric-

tions. The increasing use of quantity restrictions, however, has
induced students oftrade policy to re-examine part of the traditional

approach. New protectionist measures often take the form of discrim-
inatory quotas—quotas allocated to individual foreign producers.’
Such quotas can make foreign producers beneficiaries of protection-
ism by giving them a property right similar in value to the forgone
revenue ofthe equivalent tariff. Here, I examine the simple relation-
ship between quotas and the profits of foreignproducers in order to
demonstrate the surprising range overwhich a quota canraise foreign
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‘Nontariffbarriers ofsome sort cover between 30 percent and 50percent ofworld trade
by someestimates, See Tumlir (1985) for a summary of studies examining the growth
of nontarifftrade restrictions, as well as for an incisive study of the political and legal
history of protectionism. The U.S. experience is well documented by Bergsten et al.
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by the exporting country, they are often referred to as voluntary export restraints.
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producers’ profits above free-trade levels.2 The results reveal one of
the political functions served by quotas and may help explain their
increasing use.

Quotas and Profits

In general, quotas are assigned, not auctioned off. They may be
granted directly to foreign producers or to individual countries,
which then allocate them to producers. In either case, quotas are
usually assigned to foreign producers on the basis of their historic
market share. Hence, quotas transfer to the foreign producers the
forgone revenue of an equivalent tariff. Such quotas are, of course,
more profitable than the equivalent tariff to foreign producers. It is
revealing toexamine the range overwhich quotas are more profitable
to foreign producers than free trade.

As long as the slope of the residual demand curve facing foreign
producers is less than infinite—that is, as long as the elasticity of
supply of domestic producers is less than infinite—foreign produc-
ers, as a group, face a downward-sloping demand curve, and their
profit-maximizing output is less than the competitive (free-trade)
output. That is trivial. But how much can imports be reduced before
foreign producers’ profits fall below the free-trade level?

A simple example demonstrates the magnitudes that might be
involved. The supply functions of foreign and domestic producers
are constructed so that import supply is slightly more elastic than
domestic supply, and under free trade, imports have 40 percent of
the market:

(1) Market Demand: d = 30 — p
(2) Domestic Supply: s = —3 + l.5p
(3) Import Supply: i = —12 + 2p
(4) Total Supply: t = i + a.

Where d is quantity demanded, p is price, s is domestic supply, i
is quantity imported, and t is total supply. Under free trade, the

2Bergsten et al. (1987)presentacomprehensive study of theeffectsofall U.S. quantita-
tive restraints on foreign producers’ profits. They estimate that quotas currently in
place transfer over $9 billion to those holding the rights to import. The effect of
quotas on foreign producers’ profits also receives explicit attention in Bhagwati (1989),
Deardorif (1987), Kaempferet al. (1987), Hufbaueret al. (1986), Godek (1985), Clements
andSjaastad (1984), Ono (1984), andJones (1984). Denzau (1986), Hickok (1985), Tarr
and Morkre (1984), and Crandall (1984) are industry specific studies that examine
quotas and foreign producers’ profits.
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equilibrium price is 10, quantity demanded is 20, domestic supply
is 12, and import supply is 8. Figure 1 displays the model.

Now replace import supply with a quota. With linear supply and
demand, foreign producers’ profits are a quadratic function of the
quota level. In this example, the profit (IT), quota (q) function is

(5) = — .65q2 + 7.2q.

Figure 2 displays foreignproducers’ profits as a function ofthe quota
level. Foreign profits are computed using the import supply function
as the marginal cost function. The quota level is displayed as the
ratio of allowed imports to the free-trade level. That ratio ranges from
one (free trade) to zero (a complete prohibition of imports).

FIGURE 1
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FIGURE 2

FOREIGN PRODUCERS’ PROFIT LEVEL AND QUOTA LEVEL

ci)
>

•6
ci~

0.4 0.5 0.6 0.7 0.8 0.9 1.0

Quota Level

In this example, a quota that allows 69.2 percent of the free-trade
quantity maximizes foreign producers’ profits. More important, for-
eign producers do at least as well under a quota as under free trade
until imports fall more than 61.5 percent. That is, 38.5percent is the
break-even point for foreign producers. It is the level of imports
under a quota, as afraction offree-trade imports, abovewhich foreign
producers’ profits will be at least as high as under free trade.

We can solve for the break-even point somewhat more generally,
which will also allow us to demonstrate that the more elastic the
supply of imports, the greater the range over which quotas raise
profits above the free-trade level. With linear functions,

d = A + Bp
s = C + Dp

= E + Fp.

(6)
(7)
(8)

1,

0.0 0.1 0.2 0.3
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Profits as a function of the quota level are

(9) ir = — {[1I(D — B)] + [1I(2F)]} q2 +

[(A — C)I(D — B) + (EIF)]q.

The range, over which profits are above the free-trade level, is
defined by the smaller root of the quadratic equation formed by
subtracting the free-trade level of profits from the right-hand side of
the above equation.

Let Pf represent the free-trade price and q1 the free-trade quantity
of imports. The quadratic can then be written:

(10) —{[1I(D — B)] + [1/(2F)]} q2 +
[(A — C)/(D — B) + (EIF)]q —

{(pfqf) — [(q1)2/(2F)] + [qf(E/F)]} = 0.

The constant term is the free-trade profit level. We can use the free-
trade equilibrium condition p1 = (A — C — qf)I(D — B) and the
identity E = qf — Fp1 to simplify the equation to

(11) —{[1/(D — B)] + [1I(2F)]} q2 +
{(q1/F) + [q11(D — B)]} q — [(q1)21(2F)] = 0.

The smaller root of that quadratic, as a fraction of q1, is

(12) (D — B)/(2F + D — B).

That value is the break-even point for foreign producers. Once again,
the break-even point is the level of imports under a quota, as a
percentage of free-trade imports, above which profits will be greater
than under free trade. Note that that value is a simple function of the
slopes and not the intercept terms. For example, regardless of free-
trade import shares, ifthe slope terms are all approximately equal in
absolute value, foreign producers’ profits increase under a quota
unless imports are reduced by more than 50 percent.

Note also how the slope of the import supply function (F) affects
the break-even point. The break-even point decreases with F,
approaches zero as F approaches infinity, and approaches one as F
approaches zero. Thus, for any given domestic supply and demand
functions, the more elastic the supply of imports, the larger is the
range overwhich quotas raise foreignprofits over the free-trade level.
Figure 3 displays the relationship between quota levels and foreign
producers’ profits for three different values of the import supply
response. The values of F used in the figure are 9, 3, and 1. (For
clarity, the value of E is adjusted to hold the free-trade import share
at 40 percent. Note that the horizontal location of the break-even
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FIGURE 3

FOREIGN PRODUCERS’ PROFITS AND QUOTA LEVEL AT
VARYING IMPORT ELASTICITIES

point is not affected by whether import shares are held constant in
this way. The domestic demand and supply functions are those used
in Figure 2.) Only as the import supply response approaches zero
does the profit level decline monotonically with the quota level. As
the supply response approaches infinity, a foreign producer will
prefer any quota level (above zero) to free trade.

While the exact results here depend on linearity, the basic finding
is quite general. In many markets, there is likely to be a large range
over which quotas can be enforced while increasing the profits of
established foreign producers. Given that the market shares of for-
eign producers are usually not dramatically reduced by quotas, the
large rent transfers reported by Bergsten et al. (1987) should not be
surprising. With quotas, the political sector can join foreign and
domestic producers in an alliance of protectionism, even when
imports are significantly reduced.

Political Equilibrium

How do international trade quotas fit into the economic theory of
regulation? Following the approach of Stigler (1971) and Peltzman
(1976), we explain governmentpolicy as a political-support-maximiz-
ing tradeoff among competing groups with different lobbying effi-
ciencies—that is, among groups with different levels of influence.
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From that perspective, an import restriction is viewed as a politically
efficient method of redistributing rents or market surplus from con-
sumers to producers. The political equilibrium is reached at the
quota level that maximizes political support.3

The maximization problem representing the political process is
easy to describe. The function that relates foreign and domestic
profits and consumer surplus, as determined by the quota level, is
referred to as the surplus transfer function. A political preference
function, which defines political utility or support as a function of
domestic profits, foreignprofits, and consumer surplus, is maximized
subject to the constraintof the surplus transfer function. The political
preference function would be pictured as an indifference set (a set
of iso-political-utility surfaces in consumer surplus, foreign profit,
and domestic profit space) maximized subject to the surplus transfer
function (a curved line in that space).

Figure 4 illustrates the equilibrium in two dimensions, ignoring
the level of consumer surplus. The figure shows the surplus transfer
function for foreign and domestic profits and the maximum attainable
level of the political preference function. (In the figure, profits are
measured relative to their free-trade levels, so that both values equal
one at the free-trade point.)

An important question is: What particular characteristics of the
domestic and international markets explain the shape ofthe political
preference function?That is, what makes some industries more pow-
erful than others? For example, why is copper traded relatively
freely, while steel imports are constrained by quotas? And why is
there a quota on Japanese automobiles, while Japanese motorcycle
and light-truck producers face high tariffs? Those questions have
received a good deal of attention from economists, although distin-
guishing between tariffs and quotas is a relatively new line of
inquiry.4

3Hillman and Ursprung (1988) present a rigorous model of the political economy of
alternative forms of trade restriction. Their paper also contains a useful survey of the
literature.
4For empirical studies of the relation between domestic industry characteristics and
types of trade restriction, see Godek (1985), Ray and Marvel (1984), Marvel and Ray
(1983), Ray (1981), and the papers they cite. Magee et al (1989) is a useful survey. For
example, as summarized in Godek (1985, p. 700): “Quotas do appear to be a distinct
regulatory entity, They are more likely to exist and be more restrictive in larger or
more geographically concentrated industries. Tariffs, on theother hand, decreasewith
the number of firms and increase with the shareof the marketdealing in final goods.
The incentive to generate either type of trade restriction is strongly and inversely
related to the average wage.” The influence of foreign producers has not yet been
controlled for in any systematic way.
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POLITICAL EQUILIBRIUM

The simple presumption here is that, like the domestic producers,
foreign producers may be able to directly influence the political
process. Foreign producers may also be able to lobby their govern-
ments to intercede on their behalf. Or, as will be discussed, they may
be able to bring legal action under international tradeagreements to
oppose tariff increases. Thus, foreign producers will have varying
degrees of influence over the type and level oftrade restrictions they
face. And as we have seen, if foreign producers are to face a quota,
they may not be ardent supporters of free trade.

Ifwe refer to Figure 4 again, corner solutions are possible although
rare in practice. If consumers have no political influence (have no
weight in the political preference function), imports still may notbe
totally prohibited. Only when consumers and foreign producers both
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lackpolitical influence will no imports be allowed. Ifforeign produc-
ers are very influential, relative even to domestic producers, quota
levels may approach the foreign producers’ profit-maximizing level.
If domestic and foreign producers have no political influence, trade
will be unencumbered.

The political sector can also choose the surplus transfer function
generated by a tariff. In that case, foreign profits and consumer sur-
plus both decline monotonically with imports. A tariffmay be used
when foreign producers have no political influence or if quotas are
particularly difficult to administer in a given market. One of the
political benefits of a tariff is, of course, the revenue collected.

However, the imposition of tariffs is more effectively constrained
by international trade agreements than are quotas. The case has
been made that quotas are used specifically to circumvent those
agreements. Tumlir (1985) has argued that discriminatory quotas are
used to benefit foreign producers because those producers could
successfully challenge increased traderestrictions under the General
Agreement on Tariffs and Trade.

The prohibition of high tariffs by international trade agreements
may explain the increased use of quotas in recent years. The trade
agreements lowered tariffs below their political equilibrium levels.
That is, many industries that found themselves with less tariffproteç-
tion still had the influence necessary to generate a replacement, the
discriminatory quota. And the replacement allowed the industries to
add another group, the foreign producers, to the lobbying coalition.
From that perspective, the increased use ofquotas is the ironic result
oftrade agreements that effectively prohibited high tariffs.5

Also, it has been observed that quotas are often used tosupplement
tariffs. That is, industries that already enjoy a high degree of tariff
protection are more likely to be further aided by nontariffbarriers.6

That observation is consistent with the explanation that quotas are
used tocircumvent international trade agreements. After such agree-
ments, industries with lowered but still higher-than-average tariffs
receive further protection with quotas. Similarly, it may be that a
tariff is used initially to grant protection. If further protection is
required to reach political equilibrium, a quota may then be used,
both to appease the foreign producers and to avoid a tariff in excess
ofagreed-upon levels. In either case, it should be observed that the
quota makes the tariff redundant, not vice versa.

5
That analysis implies that the separate industry lobbying groups were unable to form
asingle coalition in order to stop the trade agreements.
6See the papers cited in footnote 4, in particular Godek (1985, pp. 693—701).
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There is extensive literature on the non-equivalence of tariffs and
quotas under different regimes of uncertainty. The consequences of
uncertainty can also give quotas a political advantage over tariffs.7

Quotas mandate precise quantities or market shareswithout the need
to determine or adjust the tariff levels necessary to accomplish the
same result. Thus, increased exchange rate volatility may have made
quotas preferable and may help explain their recent popularity. In a
world of import-level volatility, quotas can simplify the process of
protectionism.

From that perspective, quotas can confer anotherbenefit on foreign
producers. A quota that specifies a given quantity, as opposed to a
market share, can increase the cyclical volatility of domestic produc-
tion and decrease the volatility of foreign production.8 Under free
trade, an elastic supply of imports insulates the domestic industry
from shifts in demand. With a quota, however, the market share of
imports is procyclical and shifts in demand are transmitted directly
to the domestic industry. In such cases, itwould seem that domestic
producers are willing to forgo lower variance for a higher mean or
that foreign producers are particularly influential.

Many economists have also studied the non-equivalence of quotas
and tariffs when the domestic industry is not competitive.9 Those
studies derive interesting results concerning the relative economic
and political efficiency of quotas, but they generally do not help us
understand the increasing use of quantitative restrictions over time.
There is no systematic evidence that the choice of quotas reflects
market power in the domestic market, although that may be a fruitful
avenue for future research.

Conclusion
The international trade quota canserve determined political goals.

It is a policy tool that includes foreign producers as beneficiaries in
the process of redistribution in order to circumvent international
trade agreements.1° Since the 1970s, the allocated quota has
disrupted and reversed progress toward free trade. In steel, textiles,
automobiles, computer chips, and several agricultural products,

7Deardorff (1987), McCulloch (1987), Lloyd and Falvey (1986), and the papers they
cite discuss the effects of uncertainty on the political choice of tariffs versus quotas.
8Hickok (1985) makes that point succinctly.
9See Helpman and Krugman (1989), Anderson (1988), Kaempferet al. (1987), Gassing
and Hillman (1985), Ono (1984), and thepapers they cite for recent examples.
‘°Fromthat perspective, suggestions that quota rights be auctioned are naive. Such
auctions would duplicate the effects of a tariff and, thus, defeat the political purposes
of the quota.
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international cartels have been formed and policed under govern-
ment auspices. Unless countries relinquish the use of discriminatory
quotas, international trade may continue to degenerate into formal-
ized market-sharing agreements.

References
Anderson, James E. The Relative Inefficiency of Quotas. Cambridge: MIT

Press, 1988.
Bergsten, C. Fred; Elliot, Kimberly Ann; Schott, Jeffrey J.; and Takacs,

Wendy E. Auction Quotas and International Trade Policy. Washington,
D.C.: Institute for International Economics, 1987.

Bhagwati, Jagdish. Protectionism. Cambridge: MIT Press, 1989.
Cassing, James H., and Hillman, Arye L. “Political Influence Motives and

the Choice Between Tariffs and Quotas.” Journal of International Eco-
nomics 19 (November 1985): 279—90.

Clements, Kenneth W., and Sjaastad, Larry A. How Protection Taxes Export-
ers. London, England: Trade Policy Research Center, 1984.

Crandall,Robert W.“Import Quotas and the Automobile Industry: TheCosts
of Protectionism.” The Brookings Review 2 (Summer 1984): 8—16.

Deardorff,Alan V. “Why Do Governments Prefer NontariffBarriers?” Carne-
gie-Rochester Conference Series on Public Policy 26 (Spring 1987):
191—216.

Denzau, Arthur T. “Made in America: The 1981 Japanese Automobile Car-
tel.” Center for the Study of American Business, Washington University,
St. Louis, August 1986.

Godek, Paul E. “Industry Structure and Redistribution Through Trade
Restrictions.”Journal ofLaw and Economics 28(October 1985): 687—703.

Helpman, Elhanen, and Krugman, Paul R. TradePolicy and Market Struc-
ture. Cambridge: MIT Press, 1989.

Hickok, Susan. “The Consumer Costs of U.S. Trade Restraints.” Federal
Reserve Bank of New York Quarterly Review 10 (Summer 1985): 1—12.

Hillman, Arye L,, and Ursprung, Heinrich W. “Domestic Politics, Foreign
Interests, and International Trade Policy.” AmericanEconomic Review78
(September 1988): 729—45.

Hufbauer, GaryC.; Berliner, Diane T.; andElliot, Kimberly A. TradeProtec-
tion in the United States: 31 Case Studies. Washington, D.C.: Institute for
International Economics, 1986.

Jones, Kent. “The Political Economy of Voluntary Export Restraint Agree-
ments.” Kyklos 37 (1984): 82—101,

Kaempfer, William H.; Marks, Stephen V.; and Willet, Thomas D. “On the
Governmental Preference forQuantitativeTrade Barriers.” The Claremont
Center for Economic Policy Studies, December 1987.

Lloyd, Peter J., and Falvey, Rodney E. “TheChoice ofInstrument for Indus-
try Protection.” In Issues inWorld TradePolicy: GATT at the Crossroads.
Edited by R. H. Snape. New York: St. Martins Press, 1986.

Magee, Stephen P.; Brock, WilliamA.; and Young, Leslie. BlackHole Tariffs
and Endogenous Policy Theory. New York: Cambridge University Press,
1989.

133



CATO JOURNAL

Marvel, Howard P., and Ray, Edward J. “The Kennedy Round: Evidence on
the Regulation of International Trade in the United States.” American
Economic Review 73 (March 1983): 190—97.

McCulloch, Rachel. “Why Do Governments Prefer Nontariff Barriers? A
Comment on Deardorff.” Carnegie-RochesterConference Series on Public
Policy 26 (Spring 1987): 217—21.

Ono, Yoshiyasu. “Profitabilityof Export Restraint.”Journal ofInternational
Economics 16 (1984): 335—43.

Peltzman, Sam. “Towards a More General Theory of Regulation.”Journal
of Law and Economics 19 (August 1976): 211—40.

Ray, Edward J. “The Determinants ofTariffand NontariffTrade Restrictions
in the United States.” Journal ofPolitical Economy 89 (February 1981):
105—21.

Ray, Edward J., and Marvel, Howard P. “The Pattern of Protection in the
Industrialized World.” Review of Economics and Statistics 66 (August
1984): 452—58.

Stigler, George J. “The Economic Theory of Regulation.” Bell Journal 2
(Spring 1971): 3—21.

Tarr,David G., and Morkre, Morris E. Aggregate Costs to the U.S. ofTariffs
and Quotas on Imports: General TariffCuts and Removal ofQuotas on
Automobile, Steel, Sugar, and Textiles. Washington, D.C.: Federal Trade
Commission Staff Report, December 1984.

Tumlir, Jan. Protectionism: Trade Policy in Democratic Societies. Washing-
ton, D.C.: American Enterprise Institute, 1985.

134


