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We turn now from the discussion of export subsidies in agriculture to
sasider an industry at the other end of the technological spectrum: high-
ology products. That sector of the economy also receives substantial
tance from the government, with examples including subsidies to the air-
4ft industries in both the United States and Furope. In the United States,
bsidies take the form of low—interest loans provided by the Export-Import
Bank (a U.S. government agency that finances export-related projects) to for-
gn firms or governments that want to purchase aircraft from Seattle-based
Poeing. On the European side, government support for research and develop-
t and other subsidies are given to Airbus, which produces parts and assem-
les its finished products in a number of European countries. In Japan and
é th Korea, direct subsidies have been given to high-tech manufacturing
ms that achieved certain targets for increasing their export sales. High-tech
idies are given by many ather countries, too.

Why do governments support their high-technology industries? In the case
itgricultural products, subsidies are instituted primarily because of the polit-
I clout of those industries. While politics also plays a role in subsidies for
ure 10-4.3 gh-tech industries, governments also subsidize these industries because they
y create benefits that spill over to other firms in the economy. That is, gov-
nments believe that high-tech industry produces a positive externality.
is argument for a subsidy is similar to the infant industry argument used to
tify protective tariffs (see Chapter 9), except that the protection s applied
an export industry rather than an import-competing industry.

ics. To Limif

1]icy is a’tE

Strategic” Use of High-Tech Export Subsidies

addition to the spillover argument for export subsidies, governments and
stries also argue that export subsidies might give a strategic advantage
export firms that are competing with a small number of rivals in interna-
nal markets. By a strategic advantage, we mean that the subsidized industry
 compete more effectively with its rivals on the world market. Think of
: h¢ aircraft industry, which currently has just two producers of large, wide-
hifis do ody airplanes: Boeing in the United States and Airbus in Europe. Each of
iese firms receives some type of subsidy from its government. If high-tech
ibsidies allow firms to compete more effectively and earn more profits in
fernational markets, and if the extra profits are more than the amount of the
bsidy, then the exporting country will obtain an overall benefit from the
port subsidy, similar to the benefit when a large country applies a tariff.

- To examine whether countries can use their subsidies strategically, we use the
Sumption of imperfect competition. We already used this assumption in
hapter 9, in which we considered the cases of Home monopoly and Foreign
onopoly. Now we allow for two firms in the market, which is called a duop-
Y. In that case, each firm can set the price and quantity of its output {and
fice maxirmze its profits) based on the price and quantity decisions of the
ther firm. When a government uses subsidies to affect this interaction between
Birms and to increase the profits of its own domestic firm, the government is said
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d the upper-right aumber shows the profits of Airbus. Each firm must decide whether to produce a new
fype-of aircraft. A Nash equilibrium occurs when each firm is making its best decision, given the action of the
er. For this pattern of payoffs, there are two Nash equilibria, in the uppes-right and lower-left quadrants,
ere ane firm produces and the ather does not, ’

est Sirategy for Boeing To determine the Nash equilibrium, we proceed
y checking each quadrant of the payoff matrix. Let us look at Boeing’s pos-
ible strategies, starting with the case in which its rival, Airbus, chooses to pro-
uce. If Boeing knows that Airbus will produce, then Boeing needs to decide
whether to produce or not. If Boeing produces, then it earns —$5 million (in
he upper-left quadmnt); if Boeing does not produce then it earns 0 (in the
bwer-left quadrant). Therefore, if Airbus produces, then Boeing is better off
= of producing. ‘This finding proves that having both firms produce is not a
Nash equilibrium. Boeing would never stay in production, since it prefers to
rop out of the market whenever Airbus produces.
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Best Strategy for Airbus Let’s continue with the case in which Boeing do benes
not produce but Airbus does (lower-left quadrant of Figure 10-5). Is this t}
best strategy for Airbus? To check this, suppose that Airbus chooses instead ¢
not produce. That would move us from the lower-left quadrant to the lowe
right quadrant in Figure 10-5, meaning that Airbus’s profits fall from $1¢
million to 0. This outcome is worse for Airbus, so it would not change j
decision: it would still choose to produce. We conclude that the decision illu
trated in the lower-left quadrant, with Airbus producing and Boeing not pro
ducing, is 2 Nash equilibrium because each firm is making its best decisio
given what the other is doing. When Airbus produces, then Boeing’s beg
response is to not produce, and when Boeing does not produce, then Airbus
best response is to produce. There is no reason for either firm to change i
behavior from the Nash equilibrium.

Multiple Equilibria Is it possible to find more than one Nash equilibrium
To check for this, we need to check the other quadrants in Figure 10-5. Lg
us try the case in the upper-right quadrant, where Boeing produces but Airby
does not. Consider Airbus making the decision to produce or not, given thy
Boeing produces, or Boeing making the decision to produce or not, given tha
Airbus does not produce. Using the same logic we have already gone throu
you can confirm that neither firm would want to change the decision it h
made as seen in the upper-right quadrant: if either firm changed its choice,
profits would fall. If Boeing decides not to produce, then its profits fall to:
(from the upper-right to the lower-right quadrant), while if Airbus decides {
produce, its profits fall to —$5 million (from the upper-right to the upper-le
quadrant). So we conclude that the upper-right quadrant, with Boeing p
ducing and Airbus not producing, is also a Nash equilibrium. When Boeix
produces, then Airbus’s best response is to not produce, and when Airbus d
not produce, then Boeing’s best response is to produce. Finally, by applying the
same logic to the other quadrants, we can confirm that there are no m
Nash equilibria.

When there are two Nash equilibria, there must be some force from o
side the model that determines which equilibrium we are in. An example 0
one such force is the first mover advantage, which means that one firn
able to decide whether or not to produce before the other firm. If Boeing h
this advantage, it would choose to produce, and Airbus, as the second mov
would not produce, so we would be in the upper-right quadrant. Let us su,
pose that is the Nash equilibrium from which we start. Because Airbus is 20
producing, it is making zero profits. In this situation, the government If
Furope might want to try to change the Nash equilibrium so that Airb
would instead earn positive profits. That is, by providing subsidies to Airb
we want to determine whether the payoffs in the matrix change such that th
Nash equilibrium also changes. s

The type of subsidy we consider in our model is a cash payment {0
Airbus. In practice, however, subsidies are of many kinds: Boeing has bé
efited from U.S. military contracts, where the R&D done for those co
tracts has been used in its civilian aircraft, too. Airbus, on the other ha d



aircraft industry.

t of a Subsidy to Airbus

HEADLINES

hus is in the late stages of negotia-
tions to build an assembly line for
#4320 passenger plane”in China,
andmark deal that would significantly
its prospects for business there.
ducing European planes in China
d apen a new fronk in the battle be-
een Airhus and Boeing for the world's
gxt great aviation market, as well as
Inderscore the growing role of state en-
prises in the global economy. Four
nese cities are vying for the plant,
which would produce up to four A320's a
nth, in cooperation with Chinese
ftate-owned aerospace manufacturers,
ndustry experts said. The A320 is a
hort-haul jet that serves primarily do-
Mestic routes, which are booming across
{hina,

<« . Airbus has put China at the cen-
8T of its expansion plans, aiming to
apture half of a market that it thinks
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Airbus, China and Quid Pro Quo

ris article discusses the ways in which Boeing and Airbus compete to obtain sales in
Chinese market, such as by building a plant there.

could nearly double, to 1,790 aircraft,
by 2022. Airbus has 344 planes in ser-
vice in China, Hong Kong and Macao,
but Boeing still dominates, with nearly
two-thirds of the market. In December,
China placed an order for 150 A320%
with a [total combined] list price of
close to $10 billion, China and Airbus
announced the order during a visit to
France by China's Prime Minister, Wen
Jiabao, when Airbus pledged to consid-
er the production line.

Analysts interpreted the announce-
ment as a quid pro quo, showing the
lengths to which Airbus has had to go to
break into the Chinese market, despite
being active there since 1985. George
Behan, a spokesman for Representative
Norman Dicks, a Democrat from
Washington State, where Boeing's com-
mercial aircraft division is based, safd he
saw little surprise in Airbus's moves:

0tiice; Excerpted from Mork Landler and Keith Bradsher, New York Times, March 15, 2006, online edition.
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s penefited from direct R&D) subsidies to defray the “launch costs” of
ptting a NEwW aircraft off the ground. Both companies have benefited from
ost loans provided by their governments to purchasers of aircraft. An
irect type of subsidy, described by Headlines: Airbus, China and
qid Pro Quo, takes place when Airbus builds a plant in China and
sefore ensures that China will order that aircraft. (While Boeing does
have a production line in China, it obtains some of its engines from
seral Electric, which has numerous partnerships in China.) Later in the
hapter, we examine in more detail actual export subsidies that are used in

pose the European governments provide a subsidy of $25 million to
Irbus. With this subsidy in place, Airbus’s profits will increase by $25 million

AAARLRSAILLANRNAVIR SRR AR RN R R L L T L T T T P Y ¥ Ty

“This is Airbus's modus operandi, the
way they intend to compete with Boeing
internationally.”

Boeing has no plans fo build a pro-
duction line in China, but it has still
won orders to supply 150 of its 737's to
Chinese carriers. Seventy of those are
firm contracts and the rest commit-
ments. Like the A320, the 737 is a
single-aisle aircraft suitable for short-
haul domestic routes. Boeing has also
booked orders from the Chinese for 60 of
its new medium-size double-aisle ptana,
the 787—with parts of it to be manufac-
tured in Japan.

For Europe, Airbus is also a potent
tool to cultivate commercial ties with
China. Chinese leaders and President
Jacques Chirac of France have celebrat-
ed visits to each other's capitals by
signing aircraft deals.
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when it produces. In Figure 10-6, we add that amount to the payoffs foi
Airbus and check to see whether the Nash equilibria have changed. Regj
that the free-trade Nash equilibria are when one firm produces and the Othc
does not.

st Strafe
wet that,
scision giv
5 million 1
oes not po
of the ©

jor dot

Best Strategy for Airbus Let us start with the free-trade Nash equilibring
in which Boeing produces but Airbus does not {upper-right quadrant) and se
whether it changes when Airbus receives a government subsidy. After the sub
sidy, that option is no longer a Nash equilibrium: if Boeing is producing, the
Airbus is now better off by also producing because then it receives a $25

lion subsidy from the government. With the subsidy, it will now earn $20 mjl ash Equil
lion ($5 million in negative profits plus the $25 million subsidy) even wh ique Nas
Boeing produces. Recall that in the original situation, if Boeing produced ion of th
then Airbus would not choose to produce because otherwise it would lose the Buro

million. With the .subsidy, Airbus now earns $20 million by producing inste ing Boei
of losing $5 million. i

Airbus
Produce ' Not produce
$20 - i $0 s
million
Produce
45 $100 fevenu
million g million t of the
Boeing
$125
millien
Not produce
$0

Payoff Matrix with Foreign Subsidy When the Eurapean governments provide a subsidy of $25 milliol
to Aitbus, its profits increase by that much when it produces a new aircraft. Now there is only one Nash -
equilibrium, in the lower-left quadrant, with Airbus producing but Boeing not producing. The profits for N
Airbus have increased from 0 to $125 million, while the subsidy cost only $25 million, so there is a net 93‘
of $100 million in European welfare, ‘




ayoffy ost Strategy for Boeing Is this new position a Nash equilibrivm? To
- swer that, we need to see whether Boeing would still be making the right
Lcision given that Airbus is producing. When Airbus produces, Boeing loses
5 million when it produces (upper-left quadrant} but loses nothing when it
ges not produce (lower-left quadrant). Therefore, Boeing will want to drop
of the market. Once Boeing makes the decision not to produce, Airbus’s
< cisiont doesn’t change. It still chooses to produce, but its payoff increases dra-
jal:ica]ly from $20 million to $125 million, and we move to the lower-left
madrant, with Airbus producing and Boeing not.

ash Equilibrium You can readily check that the lower-left quadrant is a
finique Nash equilibrium: each firm is making its best decision, given the
“ietion of the other. Furthermore, it is the only Nash equilibrium. The effect
f the Buropean governments’ subsidy has been to shift the equilibrium fram
aving Boeing as the only producer (where we started, in the upper right) to

aving Airbus as the only producer (in the lower-left quadrant).

gropean Welfare The European subsidy has had a big impact on the
yilibrium of the game being played between the two firms. But can we
ccessarily conclude that Europe is better off? To evaluate that, we need to
dd up the welfare of the various parties involved, much as we did earlier in
e chapter.

“The calculation of European welfare is simplified, however, because of our
sumption that production is for export to the rest of the world. From
urope’s point of view, we do not need to worry about the effect of the sub-
dy on consumer surplus in its own market. The only two itemns left to eval-
;ji:e, then, are the profits for Airbus from its sales to the rest of the world and
e cost of the subsidy to the European government.

Airbus’s profits have increased from 0 (when it was not producing but
Boeing was) to $125 million (now that Airbus is producing but Boeing is not).
he revenue cost of the subsidy to Europe is $25 million. Therefore, the net
ffect of the subsidy on European welfare is

Rise in producer profits: + 125
Fall in government revenne: -25

Net effect on European welfare: + 100

In this case, the subsidy led to a net gain in European welfare because the
ncrease in profits for Airbus is more than the cost of the subsidy.®

Subsidy with Cost Advaniage for Boeing

Our finding that the subsidy can raise European welfare depends on the nam-
bers we assumed so far, however. Let us now consider another case in which

N

iillion

Notice that if the initial equilibrium was one in which Airbus produced and Bocing did not, then the
nly effert of the subsidy would be to make this equilibrium unique; it would not change the decision of
Cither firm. Moreaver, the effect on total European welfare would be zero because the subsidy would be
Jusit a transfer from the European government to Airbus.
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Boeing has a cost advantage over Airbus. In this case, we assume that the cog
advantage is the result not of U.S. subsidies but of U.S. comparative advantage
in aircraft production.

When Boeing has a cost advantage in aircraft production, the payoff
matrix is as shown in Figure 10-7. Boeing earns profits of $5 million whep
both firms produce and profits of $125 million when Airbus does not pro-
duce. There is now only one Nash equilibrium, and it is in the upper-right
quadrant in which Boeing produces and Airbus does not. The alternative.
free-trade Nash equilibrium in Figure 10-5 (in which Airbus produces ang.

Boeing does not) is no longer a Nash equilibrium because, with the cost’ P

advantage we are now assuming Boeing has, even if Airbus chooses to pro

duce, it is better for Boeing to produce and earn profits of $5 million tha

not produce and earn ) profits. ] .
Now suppose, once again, that the European governments provide a §2 Bot

million subsidy to Airbus. We add that amount to the payoffs of Airbus whe
it produces (still assuming that Boeing has a cost advantage over Airbus), a
shown in Figure 10-8.

Airbus
Produce Hot produce
-$5 $0
million
Produce
. est Stra
$5 ' $125
million million
Boeing
$100
million $0
Not produce
$0 $0
Another Payéff Matrix, with Boeing Cost Advaniage If Boeing has a cost advantage in the _
production of aircraft, the payoffs are as shown here, Boeing earns profits of $5 millien when both firms are.
producing and profits of $125 million when Airbus does not produce. Now there is only one Nash equilibrium
in the upper-right quadrant, where Boeing produces and Airbus dees not.




pper-righ
alternativi
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Airbus

Produce Not produce
$20 %0
million
Produce
$5 $125
" million million
Boeing

$125
million $0

Not preduce

$0

$0

 upper-left quadrant, where both firms produce. The profits for Airbus have increased from 0 to $20
ion, but the subsidy costs $25 million, se there is a net loss of $5 millian in European welfare,

Best Strotegy for Boeing
Is this new position a Nash equilibrium? Once again, we need to check to see
Whether, given Airbuss new post-subsidy decision to produce, Boeing s still
making the right decision. Given that Airbus produces, then Boeing earns
rofits of §5 million when it produces and 0 when it does not produce.
Therefore, Boeing will stay in the market, and we have proved that having
both firms produce 1s a Nash equilibrivm.

Best Strategy for Airbus Let’s see how the subsidy has affected the previous
Nash equilibrium in which Boeing produces and Airbus does not {upper-
right quadrant). Given that Boeing produces, the decision to not produce is
no longer the best one for Airbus: with the subsidy now in place and Boeing
producing, Airbus’s best decision is to produce and to earn profits of $20 mil-
lion (upper-left quadrant) rather than 0.

Uropean Welfare Once Again When Boeing has a cost advantage, the
European subsidy allows Airbus to enter the market, but it figs not resulted in
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the exit of Boeing as it did in the earlier no-cost-advantage scenario. Let yg 992 Agr
evaluate the effect on European welfare under these circumstances.

Airbus’s profits have increased from 0 (when it was not producing, but em in 1
Boeing was) to 20 (now that both firms are producing). The revenue cost of ble 10-2
the subsidy to Europe is still 25. Therefore, the net effect of the subsidy o ment costs

Buropean welfare 1s

o sgreement
Rise in producer profits: + 20 agree
3 jrm’s annt
Fall in government revenue: - 25 firm
srnment. ¢
Net effect on European welfare: -5

When Boeing has a cost advantage, then, the subsidy Jeads to a nef loss irf
Buropean welfare because the increase in profits for Airbus is less than the cost*
of the subsidy.

Summary The lessons that we should draw from these various examples i
that under conditions of imperfect competition, a subsidy by one govern
ment to its exporting firm might increase welfare for its nation, but i
might not. While profits for the exporting firm certainly rise, there is ag _
increase in welfare only if profits rise by more than the cost of the subsidy, ient are |
This condition is more likely to be satisfied if the subsidy leads to the exi
of the other firm from the market. In that case, the profits earned by thé
single firm could very well exceed the cost of the subsidy. When both firm
remain in the market after the subsidy, however, it is unlikely that the
increase in profits for the subsidized firm will exceed the subsidy cost. ki
the following application, we are especially interested in whether subsidies
in the aircraft industry have kept one firm out of a market segment i
which another produces.

kely also
g prices 1s

Funds at
APFPLIDATION “only to
interest F
s Airbus v
ment; tt
Indirect £
* Both sic
to disto

Subsidies to Commercial Aircraft

In the large passenger aircraft industry, there have been just three compe
tors: Boeing and McDonnell-Douglas in the United States and Airbus
Burope. The former two companies merged on August 1, 1997, so the
mdustry effectively became a duopoly. The United States and Europe have:

used various types of subsidies to support their respective firms. First, there craft pr
are indirect subsidies that arise because in the production of civilian an : - Escape Ct
military aircratt, the research and development (R&D) for the military ver * Either s
sions effectively subsidize R&D for the civilian aircraft. These indirect sub- :;: c;::‘
sidies have benefited both McDonnell- Douglas and Boeing in the Umted . Productic
States. Second, the government might directly subsidize the R&D costs of 2| * No furt
new aircraft, as Europe subsidizes R&D at Airbus. Third, the governmer _ ?igpﬂte !
can subsidize the interest rates that aircraft buyers pay when they borrov : t:i;;];

money to purchase aircraft. Burope and the United States both provide suc
low-interest loans, for instance, through the Export-Import Bank in thé’
United States as mentioned previously.
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992 Agreement Recognizing that these subsidies are ultimately costly, the
sited States and the Furopean Community reached an agreement to limit
pem in 1992, The main feacures of this agreement are sumimarized in
Table 10-2. Development subsidies are limited to 33% of the total develop-
ent costs of a new aircraft, and it is expected that the aircraft manufacturers
Il repay these subsidies at the government interest rate. In addition, the
Jigreement limits indirect (military) subsidies to not more than 4% of any

1 sales, prohibits production subsidies, and limits the ability of gov-

frm'’s annua
epnment agencies to subsidize the interest rate on purchases of aircraft.

According to one estimate, this agreement reduced subsidies by between 7.5%
d 12.5% of the costs of production. As a result of the reduction in subsidies,
an the cgst prices for aircrafl rose by somewheze between 3.1% and 8.8%. This agreement
. ween the United States and Europe benefited the countries’ govermments
because they no longer had to spend the money on the subsidies, and most
jikely also benefited the aircraft companies because prices rose, but the high-
“prices led to welfare losses for the purchasing countries.

Th_é Superjumbo There are recent chaims that the terms of the 1992 agree-
Hiient are being violated by Airbus as it sells a new aircraft: the double-decker

to the e

ied by ¢ .

both firms .

y that tf ] )

1 rovisiens of the 1992 Agreement between the United 5ta
y cos_t. ircraft This table shows the major pravisions of a 1992 agreement
r subsidi avided to the development and production of civitian aircraft.

sgment _
Aireraft Covered
All aircraft of 100 seats or larger are subject to the provisions of the agreement.

Direct Support Levels
Funds advanced by governments for aircraft development may not exceed 33

only to programs in which there is a reasonable expectation of recoupment within 17 years.

Interest Rafes
Airbus will repay the first 25 percent of total develo
~ ment: the remaining 8 percent will be repaid at t

Indirect Supports

Both sides agree that indirect (

* to distortions in international trade in such aircraft.

wope have » Identitiable benefits from indirect support are limited to 3 percent of the va
. cent of the value of each firm's annual sales. Benefits will prmarily e calculated a

irst, therg " oraft program realized from technology acquired through government R&D programs.

Escape Clause on Emergency Afd
.» Either side can temporarily devogate from the agreemen
. nancial viability of an aircraft manufacturer are in jeopardy. Any such wit

the other side, full disclosure of information to justify
Production Supporis
_* No further praduction subsidies are allowed.
Dispute Setilement Mechanisms

- » Both sides will consult a least twice a year to ensure t
to the agreement at any time. Such consultations must be held no late

lirect sub

tirce: Fxcerpted from Loura BAndrea Tyson. 1992, Wha's Bashing Whom? Trade Conflict in High Technalogy Industries,

he government cost of horrowing plus 1 percent witiii

-TECHNOLOGY INDUSTRIES 3ag3a

tes and the European Community on Trade in Civit
between the United States and Europe that limited the subsidies

percent of total development costs and are o be provided

pment costs at the government cost of horrowing within 17 years of first dishurse-
n 17 years of first disbursement.

i.e. military) supports should neither cenfer unfair advantage on manufacturers of civil aircraft nor lead

lue of industry-wide turnover in each signatory and 4 per-
< cost reductions in the development of a civil air-

t, with the exception of the development support provisions, if survival and fi-
hdrawal would require consultations with representatives of

the withdrawal, and full explanation of the remedy to be used.

he functioning of the agreement. Either side may request consuliations related
r than 30 days after they are requested.

iWashington, D.C.: Peterson Institute for International Economics,
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Airbus in a Spin as Investors Punish Delays

The following article describes the delays that regularly occur in the aireraft indusiry as
Sfitms complete new models. The A38Q superjunibo fiom Airbus was delayed from its
planned defivery date in late 2006, and instead, some customers 1will receive it in
2007. The maiden flight of the A380 fiom Europe to the United States occurred in

March 2007.

Airbus’ fall from grace was brutally pun-
ished by disappointed investors yester-
day. The market capitalization of EADS,
its parent company, fell by more than a
quarter, or more than $6.3 billien, in
response to the latest delays in the pro-
duction schedule for the A380 superjum-
bo. Recent years, when Airbus seemingly
could do no wrong, seem like a distant
memory, as the European aircraft maker
struggles with an ever more daunting ar-
ray of problems. As it battles to bring or-
der to its production system for the
A380, the higgest passenger jet ever de-
veloped, Airbus faces another tough chal-
lenge: to come up with a competitive
product in the medium capacity segment
of the civil aircraft market. A resurgent
Boeing has been winning impressive or-
der volumes of its 250-300 seat, long-
range 787 Dreamliner, due in service in
2008, while the Airhus response, the
A350, has been rejected by key customer
groups as being too little, too late.

. . . Keeping the production system in
good order and making sure that the
myriad suppliers of parts and systems are
keeping pace with the rising stream of
deliveries s itself a highly complex task.
Boeing had to bring its assembly lines to
a camplete halt at one point in the sec-
ond half of the 1990s, as it lost control
of the assembly system. Problems in new
aireraft development programmes are al-
so not umigue to Airbus. The first indica-
tions are surfacing too at Boeing that it
is facing some technology problems and
delays in the development of the 787, al-
though the US group insists it will still
meet its deadline for first deliveries in
2008. The problems for Airbus, however,
have still been a rude awakening,

. Last year the whole industry
surfed on a record wave of new orders,
with Airbus and Boeing combined secur-
ing 2,140 gross new orders—surpassing
the previous industry peak of 1,528 for
aircraft of 100 seats and above, set in

Source: Excerpted from Kevin Dome, Financial Times, June 15, 2006, p. 20.
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The Airbus A380 superjumbo airplane leave
Frankfurt, Germany, for the United States i
March 2007.

1989. EADS' operating profits last year:
rose by 17 percent, and the Francg

German group has forecast a further i
crease in profits of up to 19 percent

2006. It said on Tuesday that the A380

delays would not lead to a change i

profits guidance for this year, with the’

first real impact showing through i
2007 and later.

subsidy have different welfare implications. Both policies lead to a rise 1

domestic prices (of either the import good or the export good) and a fall i
world prices. For an export subsidy, however, the fall in world prices i
terms-of-trade loss for the exporting country. That means that applying aft
export subsidy in a large exporting country leads to even greater losses than
applying it to a small country: there is no possibility of gain, as we found for.

a large-country import tariff.

The losses arising from an export subsidy, for either a small or a large coun
try, are less severe when we instead consider production subsidies. A produc
tion subsidy provides a farmer with an extra payment for every unit produced
regardless of whether it i1s sold at home or abroad. So consumer prices do no
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hange from their world level. Since consumer prices are not affected, exports
ncrease only because domestic supply increases. In other words, the excess
upply in response to production subsidies will indirectly spill over into inter-
fational markets but production subsidies do not exclusively subsidize those
iports (as export subsidies do). For these reasons, the losses arising from pro-
uction subsidies in an exporting country are less severe than the losses aris-
ng from export subsidies. At the Hong Kong meeting of the WTO in
yecember 2005, countries agreed to eliminate export subsidies in agriculture
by 2013 but made a much weaker agreement for production subsidies and
ther domestic farm supports.

‘The losses experienced by an export couatry due to subsidies potentially
hange when we consider high-technology industries. In this chapter, we have
xamined an international duopoly (two firms) producing a good for sale in
e rest of the world: Boeing and Airbus, competing for sales of a new aircraft.
We have shown that it is possible for an export subsidy to lead to gains for the
gxporting country, by increasing the profits earned by the exporting firms by
more than the cost of the subsidy. But that result often requires the subsidy to
force the other firm out of the market, which does not necessarily eccur. If
both firms stay in the market and are subsidized by their governments, then it
is unlikely that the subsidies are in the national interest of either the United
States or the European Union; instead, the countries purchasing the aircraft
gain because of the lower price, while the United States and Europe lose as a
tesult of the costs of the subsidies.

Arsaanag,

‘plane leayeg

! percent if;
it the A380

+1. An export subsidy leads to a fall in welfare for a

CHAPTER 10 @ FEXPORT SUSSIDIES IN AGBRIGULTURE AND HIGH-TECHNOLOGEY INDUSTRIES 387

many of the poorest countries are net food

small exporting country facing a fixed world
price. The drop in welfare is a deadweight loss and
is composed of a consumption and production
loss, similar to an import tariff for a small country.

- In the large-country case, an export subsidy low-

ers the price of that product in the rest of the
world. The decrease in the export price is a
terms-of-trade loss for the exporting country.
Therefore, the welfare of the exporters decreases

because of both the deadweight loss of the sub-

sidy and the terms-of trade loss. This is in con-
trast to the effects of an import tariff in the
large—country case, which generates a terms-of-
trade gain for the importing counsry.

- Export subsidies applied by a large country cre-

ate a benefit for importing countries in the rest
of the world, by lowering their import prices.
Therefore, the removal of these subsidy programs
has an adverse affect on those countries. In fact,

importers that will face higher prices as agricul-
tural subsidies in the European Union and the
United States are removed.

- Production subsidies to domestic producers also

have the effect of increasing domestic produc-
tion. However, consumers are unaffected by
these subsidies. As a result, the deadweight loss
of a production subsidy is less than for an equal
export subsidy, and the terms-of-trade loss is
also smaller.

. It is common for countries to provide subsidies

te their high-technology industries because gov-
ernments beheve that these subsidies can create a
strategic advantage for their firms on interna-
tional markets. Because these industries often
have oniy a few global competitors, we use game
theory (the study of strategic interactions) to
determine how firms make their decisions under
imperfect competition,
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Taritf to Offset
Foreign Dumping

provided for distortions related to foreign dumping, foreign subsidies, and apparent non-
tariff barriers to trade.

This argument, usually known as the antidumping argoment for a tariff, has been nsed
prominently in the United States in recent years. It is first necessary to define dumping. To
the economist, dumping occurs when a firm sells its product at a lower price in the export
market than in the home-country market. This definition says nothing about “selling below
cost”™—the popular meaning of dumping. Rather, to the economist, dumping is simply a
form of price discrimination. As you recall, price discrimination occurs when a firm sells
the same product in different markets at different prices.

The argument for protection is that dumping by foreign firms into the home country is
in some sense unfair and constitutes a threat to domestic producers because of the low
import price; therefore, a tariff can offset the foreign firm’s unfair price advantage. The
argument was buttressed by the U.S. Trade Act of 1974, which added a second definition
of dumping distinctly different from that used by economists, In addition to recognizing
the traditional definition, the act also allowed “dumping” to be a situation in which the for-
eign firm is “selling below cost” or “fair value.” Given this definition, the argument indeed
takes on the implication that this “unfair” behavior should be prevented through the impo-
sition of a tariff, that is, an antidumping duty.

How should we assess the validity of this argument for protection? In any assessment,
economists usually distinguish three types of dumping. In persistent dumping, the good
is continrally sold at a lower price in the importing country than in the home counitry. This
situation is one in which the import good is simply being sold in different markets for dif-
ferent prices under profit-maximizing conditions. This is the price-discrimination phenom-
enon discussed at the end of Chapter 8. Any trade barrier would result in a higher price for
consumers in the importing country, and the welfare effects discussed in Chapter 14 apply.
(This behavior could not persist in the long run under the selling-below-cost definition
hecause of praducer losses, unless government provided a subsidy.)

However, the dumping may be not persistent but intermittent. Intermittent dumping can
be of two types: predatory dumping and sporadic domping. In predatory dumping, a
foreign firm sells at a low price until home producers are driven out of the market; then the
price is raised because a monopoly position has been established. Domestic firms may then
be attracted back into the market, only to have the price reduced again to a low level. There
is a valid argument for protection with predatory dumping becanse of the associated waste-
ful resource movements. As factors of production move in and out of the industry because
of fluctuating import prices, real costs and waste are generated for society.

Sporadic dumping occurs When a foreign producer {or government) with a temporary
surplus of a good exports the excess for whatever price it will command. This type of
dumping may have temporary adverse effects on competing home suppliers (as in agri-
culture) by adding to the uncertainty of operating in the industry. This uncertainty, as
well as the welfare losses from possible temporary resource movements, can be avoided
by the imposition of protection, although other welfare effects (also applicable in preda-
tory dumping) should be brought into the analysis when considering trade restrictions.
However, sporadic dumping does not seem to justify protection when it is short-term.

The difficulty in practice is determining whether persistent, predatory, or sporadic
dumping is occurting. No policymaker has yet been truly able to identify the immediate
motivation behind dumping. The general procedure followed in the United States in
response to alleged dumping is discussed in the box that follows.
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ANTIDUMPING ACTIONS IN THE UNITED STATES

The first U.S. antidumping law was the Antidumping Act of
1916, which was superseded by the mare-enforceable
Antidumping Act of 1921, The 1921 act served as the basis
for antidumping investigations by the Depariment of the Trea-

sury until 1979, when the investigations were transferred from

the Treasury i the Depuiment of Commerce. Since 1979,
U.S. antidumping law has been amended to make it consistent
with GATT and WTO agreements. The underlying specitica-
tion of illegal action incorporated into U'S. legislation is that
imports are being dumped or sold at “less than fair value”

when a foreign producer sells a good in the U.S. market at a
price lower than tbe price in the foreign producer’s home mar-
ket, or at a price judged to be below the cost of production.
The comparison with the price in the exporter’s home market
is replaced by a comparison in a *third country” if there aren’t
many sales in the producer’s home market; if no “third coun-
try” market has safficient sales, either, a value is constructed
that is based on a cost-plus-profit approach. The investigation.
of whether or not dumping is occurring can occur only if 2
petition has been filed that is supported by producing firms or
workers that acconnt for at least 29 percent of the domestic

import-competing indusiry’s vatput, among other criteria. As '

indicated in the main body of this lext, if dumping is deer-
mined by the Department of Comumerce o have occmred and
if material injury or threat of material injury to the U.S.

import-competing industry is determined by the U.S. Interna-
tional Trade Commission (USITC) to have taken place, then. -

an antidumping duty equal to the difference between the U.S.
price and the foreign or constructed price is imposed.

At the behest of U.S. import-substitute firms, the US

authorities have very frequently undertaken antidumping
investigations in recent years; indeed, antidumping duties are
often said to be fhe recent “instrument of choice” of protec-
tionists. From 1980 thr(mgh 2003 (fiscal years), there were
7,058 antidumping petitions brought lo the Department of
Commerce/U.S. International Trade Comunission. In the
1,058 cases, an affirmative finding was indicated by both
Commerce and the USITC (i.e., dunping was defermined to
have taken place and injury or threat of injury was a conse-
quence) in 441 instances, or 41.7 percent of the cases
[(441/1,058) = 417 percent]. A negative finding was ndi-
cated by the USITC (ie., no finding of injury or threat of
injury occiured even though dumping had taken place) in
410 cases, or 38.8 percent of the total cases [(41(0/1,058) =
38.8 percent]. Finally, in the remaining 207 cases (19.6 per-
cent of the total), the Department of Commerce terminated or

suspended the investigations ‘or defermined that dumping had
not oceurred (see Figure 4). Termination or suspension car
occur before conclusion of the investigation in any given case
if the exporters of the good to the United States agree to elim-
inate the dumping, to stop exporting the good to the United
States, to raise the price to eliminate the dumping, or to work
out some other arrangement (such as a VER) that will reduce
the quantity of imports. Indeed, the mere threat of an
antidwmping investigation may cause foreign firms to raise
their export prices and thus to cease any dumping they were

practicing. Termination can also be done by Commerce (as it -

did with respect to a petition against imported oil in 1999) if
the majority of domestic T.S. firms in the import-competing
industry do not indicate agreement Wwith the antidumping
petition. In the case of a suspended agreement the investiga-

- tion can be reinstinnted if the dumping begins again.

“To get a feel for the frequency with which antidumping
findings have been affirmative, note that, according to the
USITC, there were, on February 15, 2007, 248 antidumping
orders in effect on goods coming from 41 different coun-
fries. These totals reflected the cumulative number of affirma-
tive findings still in effect since their earlier implementation.
Some of the antidumping orders dated back to the 1970s.

“With respect to countries, China had the most antidumping '

orders in effect on its products (61), covering goods such

.28 barium chloride, axes, carbon steel plate, and honey, . i
Japan ranked second with 22 antidumping orders apphied '

to. its gonds—products Such'as ball” bearings, polyvinyl
"-alcohol, cement, and polychloroprene rubber. Other coun-
" fries with sizable numbers of . anudumpmg orders in effect

were South. Korea (16}, lewan (15) Ind:a (14), Italy 12,

“and Brazil (11). -
An additional aspect of the antldumpmg scens recently has

bieen the controversy over a 2000 'U.S. congressional action, the
Byrd Amendment, which permitted the funds collected from

'aatldumpmg duties (as well as countervmhng duties), to be

channeled to the 1.8. firms claiming injury. from the dumping.

- Hence, dumping confinues to be a confentious polincal issue.

Sources: U.5. Internatipnal Trade Commission, Antidumping and
Countervailing Dury Hundbook, USITC Publication 375G (Wash-
ington, DC: USITC, January 2005); The Year in Trade 2003, USITC
Publication 3875 {(Washington, DC: USITC, August .2006),

“Antidumping and Countervailing Duty Orders in Place as of Feb-’

ruary 15, 2007, by Country™; and “Trade Remedy Investigations:
Byrd Amendment,” all obtained from www.usitc.gov; and “Com-
merce Department Rejects Oll-Dumping Inguairy,” The Wall Street
Jownal, Angnst 10, 1999, pp. A2 A6
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FIGURE 4 Antidumping Case Summary (by number of cases), Fiscal Years 1980-2003
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Saurce: U.S. Interational Trade Commission, Artidunping and Cowmtervailing Duty Handhook, USITC Publication 3750 (Washington, DC: 1ISITC, January 20053,
Appendix E, obtained from www.usile.gav. . .

1. Upon receipt of a petition from a domestic import-competing firm or industry, the
Department of Commerce determines from price and cost data (which may be diffi-
cult to obtain) whether dumping is occurring. If so, then:

2. The U.S. International Trade Commission (USITC), an independent federal agency,
determines from a study of the recent history of the industry whether this dumping
has been an important source of injury to the industry. It so, then:

3. Antidumping duties are imposed on the imported good. The size of the duties is
designed to offset the extent of the dumping.

Similar procedures exist in other countries that belong to the World Trade Organization

{(WTO).
Tariff to Offset a The basic point of the argument for a taritf to offset a foreign subsidy is that a foreign
Foreign Subsidy government subsidy awarded to a foreign import supplier constitutes unfair trade with the

home country and that the amount of foreign subsidy should be matched by a home tariff
to restore equal footing to the home and the foreign industry.
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In principle, an economist should have no difficulty in supporting the tmposition of
a tariff to offset a foreign subsidy under certain conditions, despite the recognition that
domestic consumers will pay higher prices. I the subsidy allows the foreign firm to be
an exporter of the product when the foreign country does not have a comparative
advantage in this good, then the subsidy generates a distortion from the free-trade allo-
cation of resources. World welfare is reduced because of the distortion—although the
importing country’s welfare may rise owing to the lower consumer price—and the off-
setting of the distortion by an Import tariff can aid in restoring the trade pattern to a
more efficient one. Note that the application of this general principle is difficulc. It is
not an easy task to determine whether a foreign subsidy is occurring, and many import-
competing firms are quick to assert that a subsidy exists because they are being under-
sold. In addition, conceptual issues surround the definition of a subsidy. For example,

: 'COUNTERVAILIN G DUTIES IN THE UNITED STATES

- The first U.S. countervaﬂmg- ty (CV D) law was pd%%f:d in
1897, when duties were authorized against subsidized imports

- of sugar. The current provisions of the law differ somewhat’

from the original legislation. Orginally, dutics were to be
. assessed on goods that benefited from an export subsidy, but
- the HL.S. Congress in 1922 extended the application-of the
. duties to. sub51d1cs on manufacture as well as subsidies on
" .export. Also, prior to 1974 there was no injury test necessary
to have CVDs imposed—a finding of the existence of the
subsidy was sufficient. In addition, since 1979, the Depart-
 ment of Commerce has conducted the investigations on_the
- existence of subsidics (previously done by the Department of
the Treastry), and the U.S. International Trade Commission
(USITC) has conducied the injury investigations {analogous
to the injury investigations regarding dumping). These mjury
investigations are not geperally required as a condition for
imposing a countervailing duty if the offending country is not
a member of the World Trade Organization (WTO, which has
150 members as of this writing).

As with the antidnmping investigations discussed earlier,
there have been a large number of industry petitions, which
have to meet certain criteria to be accepted, and subsequent
investigations in recent yemrs. From (980 to 2003, there
were 452 petitions, of which 117 cases, or 25.9 percent
[€117/452) = 25.9 perceni], were decided in the affirmative.
Hence, in each of these 117 cases, the Department of Com-
merce judged that a subsidy had been given by the exporting
country’s government and the USFTC determined that mate-
rial infury or threat of material injury had occurred. In i96
of the cases, or 43.4 percent [(196/452) = 43.4 percent], the

result was negatlve meamng that the USITC found no
injury or threat of injury even though the Depaltment of
Commerce bad found that a subsidy had taken place.

Finatly, in the remaining 139 cases (30.3 percent) the inves-
tigation was terminated or suspended or Commerce did not |
find a subsuiy (see Pigure 5). Termination éain eccur if a =
petition is withdrawn (perhaps because some solution, such |

as the negotiation of a VER, is workc;d out). A suspension
can oceur if the subsidizing counbry or countries agree to
eliminate the subsidy, to stop exporting the product to the

- United States, or in some way to eliminate- any infurious
effects on the domestic indusiry. If these conditions are vio-
lated, the investigation can begin again or the previously

determined countervailing duty can then be imposed. Tt

should also be noted that, in either an antidumping case or -

countervailing-duty case, the foreign exporter must put up

funds equal to the potential vaiue of the duty even béfore the '
case is finally decided. If the ultimate decision is not to put -

on antidumping duties or countervailing dulies, then these
funds are refunded (but of course the foreign firm has lost
the use of the funds in the meantime). '

As with antidumping dutics, the number of CVD orders

in effect (the accumulation over the years that are stilt oper-
ative) gives a sense of the importance of this trade policy

instrument. As of February 15, 2007, there were 35 CVDs in
place against 15 countries. While not nearly as large in num-,

ber as the 248 antidumping orders in effect at that time, the
CVD number does indicate substantial use of the antisub-
sidly mechanism, The countries facing the most CVDs were
India (7} and South Korea (5). There was some diversity

{continued)
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the United States and Canada have been embroiled in a dispute for more than 10 years
as to whether Canadian exports of softwood lumber to the United States are subsidized.
The United States maintains that the stumpage fees paid by Canadian firms for the right
to cut logs on government-owned land are “too low” and constitute a subsidy and unfair
competition for U.S. firms cutting logs on private U.S. land. Canadians deny that their

firms are subsidized.

Despite these uncertainties, the United States has a well-defined procedure, simi-
lar to the antidumping procedure, for implementing a tariff to offset a foreign sub-

sidy. Upon receipt of a petition from a U.S.

regarding type of product (e.g., honey, pasta, softwood lum-
ber), but there was a rather heavy concentration on iron and
steel products (more than one-half of the total).

Sources: U.S. International Trade Commission, Antidumping

and Countervailing Duty Handbook, USITC Publication 3750

{Washington, DC: USITC, January 2005); The Year in Trade

FIGURE 5

- 2005, USITC Publication 3875 (Washington, DC: USITC, August
2006); and “Antidumping and Countervailing Puty Orders in Place
as of February 15, 2007, by Country,” all obtained from www.

usite,gov: and U.S. Trade Representative, 2007 Trade Policy

Agenda and 2006 Annial Report of the President of the United -

States on the Trade Agreements Program {Washington, DC:

Office of the 1S, Trade Represemauve, 2007), obtamed from -

WWW.USLE gov

Countervailing Duty Case Surnmary (by number of ca_s'es_), Fisbal Years 1980-2003
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e i b by ey

Department of Commerce determines whether or not a foreign supplier has been
given a subsidy. If the answer is yes, the USITC applies the *injury test.” If injury is
occurring, then a countervailing doty (CVD) is imposed to offset the price impact of
the foreign subsidy.

CONCEPT CHECK 1. Will a tariff designed to capture foreign 3. How can an export subsidy by a counfry actu- i
monopoly profit necessarily increase domes- ally reduce world welfare? P
tic welfare in the importing country?

2. Why do markets have to be kept separate by
artificial or natural barriers for dumping to
occur?

MISCELLANEOUS, INVALID ARGUMENTS

Various arguments are continually encountered that, on the surface, seem logical but, upon
close examination, make little sense. Several examples of these arguments are discussed
briefly herein. One common argument is that a country should use protection to reduce
imports and “keep the money at home.” First, this is a pure Mercantilist argument that
seemingly places emphasis on holdings of money as ceniral to the decision as opposed to
productivity, economic efficiency, and higher consumer well-being, Because money is of
value only in its ability to be used as a claim for desired goods and services, the money that
flows out of a country to acquire imports will ultimately return to the country in terms of a
claim on home exports. Because trade allows both countries to get goods cheaper, the
movement of money has increased the overall welfare of the countries involved, not
reduced it because the money left the country in exchange for desired goods.

Another commonly heard argument argues for protection to *level the playing field” in
terms of offsetting cheap foreign labor or other reasons for cost differences. In the extreme,
it is often referred to as the “scientific tariff,” that is, a tariff that equalizes product costs
among countries. It is obvious that such distortions in the extreme take away the very basis
for trade and hence the gains from trade. The view from the Iabor-abundant couniry is that
the capital-abundant country has unfairly cheap capital. If both countries protect in a sym-
metric fashion, the cost basis for trade will be eliminated. Protection imposed to redunce
competition reduces world efficiency, denies consumers the right to get goods cheaper, and
limits their choice of goods. Arguments for protection based on a local producer’s “right to
the market” are similar in nature. In essence, this is just an argument for a consumer-to-
producer transfer through higher prices, and, as in the previous case, it reduces consumer
choice.

STRATEGIC TRADE POLICY: FOSTERING COMPARATIVE ADVANTAGE

The use of trade policy as part of development and/or industrial policy has been around for
a long period of time. Underlying these ideas is the beliet that governments can foster the
development of comparative cost advantages by providing firms with access to the domes-
tic market for a reascnably short period of time so that they have the opportunity to
develop the underlying comparative cost advantage through economies of scale and
improved production efficiency. One of the earliest approaches, which has endured over
the years, is the now-famous infant industry argument introduced by Alexander Hamilton
and Frederick List in the late 18th century. Although it was a little-used strategy earlier on,
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The Infant Industry
Argument for
Protection

it became much more popular during the 20th century, particularly in Latin America. This
section begins with a discussion of this still-present argument and then moves on to some
of the newer theorjes for protection, often referred to as strategic trade policy theories,
which suggest how a country can benefit over time from the active use of trade policy
instruments, usually at the expense of trading partners. A distinguishing feature of the
approach in these more recent theories is that imperfect competition exists in the industries
under consideration—a departure from the competitive industries commonly employed in
traditional trade analysis. Other critical elements of this approach include recognized
interdependence of firms in a given industry and the presence of economies of scale.
Within this framework it can be demonstrated that policies that seek to expand exports or
reduce imports can potentially lead to the realization of dynamic, long-run cost advan-
tage. In the latter part of this section, we summarize several of these new theories to pro-
vide an insight as to how trade policy might, in fact, be used to foster dynamic comparative
advantages.

Economists generally agree that this long-standing argument for protection is valid
from the standpoint of enhancing the welfare of the world as a whole. The infant
industry argument rests on the notion that a particular industry in a country may pos-
sess, for various reasons, a long-run comparative advantage even though the country is
an importer of the good at the present time. Suppose that the growth of the industry ina
country is inhibited by low-cost imports from a foreign country. Production in the for-
eign country may be occurring because of histotical accident, and the home-country
industry is getting a “late start.” If protection conld temporarily be given to the industry
in the home country, the argument goes that firms in this industry will be able to
achieve a reduction in unit costs through realizing economies of scale or through learn-
ing by doing. The economies of scale could be internal to firms, which are now each
producing a larger volume of output; that is, producers in the home country will be
moving down their downward-sloping long-run average cost curves. Or the knowledge
acquired by producing the good could lead workers and managers to devise more cost-
efficient methods, which would shift cost curves downward. Or the economies could be
external to the firm but internal to the industry, in Which case greater indusiry output
would reduce costs for the individual firm due, for instance, to the attraction of a pool
of skilled labor to an area. In any event, per-unit costs eventually fall to such an extent
that the industry in the home country becomes an exporter of the good, At this point,
protection can be removed as it is no longer needed. The home industry has & compara-
tive advantage that it cannot realize in the short run but can in the long run if temporary
protection is imposed. The consumers of the home country are asked to finance the
long-run expansion of the industry, but they will be more than “repaid” when the indus-
try “grows up.” Indeed, with a new comparative-advantage producer in the world mar-
ket, the world as a whole benefits.

In practice, the infant industry argument is put forth more frequently in developing
countries than in developed countries. Developing couniries often propound the argument
in the context of an import-substitution program, whereby reliance on the world market for
a good is to be replaced by home production, whether or not export potential is envisioned.
This application of the infant industry argument is a variant of the traditional version, but it
can be evaluated on similar grounds.

What are we to make of the infant industry argument? Even though economists gener-
ally agree that it is theoretically valid, not every industry that claims to be an infant should
automatically be granted protection. The difficulty in making this argument operational
centers around the identification of industries that are likely to become low-cost producers.
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If an industry protected by this argument is not a true infant, then the country (and the
world) may be saddled with permanent protection of a high-cost industry and less efficient
resource use. This was noted long ago by American economist Henry George, who wrote
(1911, p. 97, originally 1886), “Nothing could better show the futility of attempting to
make industries self-supporting by tariff than the confessed inability of the industries that

we have so long encouraged to stand alone.”

A modern variant of the infant industry argument is found in
1.5, motorcycle production. The industry itself is hardly an
infant since the first molorcycle was manufactured commer-
cially in the United States in 1901, and there have been about

150 U.S. producers since then. By 1978, however, largely

because of imports, Harley-Davidson was the only remaining
U.5.—owned pl'OdllCE.l

Until the early 19805 Harley—Dawdson had produced'

mostly heavyweight motoreycles with a piston displacement
of more than 1,000 cubic centimeters, Imports wete of smaller
displacement and were rapidly increasing their market share,
Harley-Davidson petitioned the U.S. International Trade
Commission (USITC) for import relief in 1982. A USITC

-investigation found that imports were a substantial cause of *

injury to: Harley-Davidson, and in 1983, higher tariff rates
were imposed for a five-year period on imports above

-already existing quota levels. One reason that the USITC

- granted the increased protection was that Harley-Davidson
planned to improve its efficiency and introduce a new ling of
smaller motorcycles (800 to 1,000 cubic. cenlimelers); the
USITC wanted to give | the firm an opportumity to implement

' these plans. It is in the context of a new line of produgtion
(the smaller cycles) that the Harley—D avujson case has infant
industry characteristics.

After the new tariffs were jmposed, the import shase in the -

11.S. motorcycle market fell from 60 to 70 percent in the early
1980s to 31 percent by 1984, In response, Japanese compa-
nics Kawasaki and Honda increased their production within
the United States. Harley-Davidson itself changed manage-
ment strategy, reduced costs, and improved quality. Domestic
production increased, but the estimated cost to U.S. con-
sumers (Hufbauer, Berliner, and Elliott 1986, p. 268) was
$400 to $600 per motorcycle and, in 1984, $150,000 per job
saved in the motorcycle industry. Nevertheless, employment
and output increased in the mid-1980s, and Harley-Davidson’s
share of the domestic market rose.* The value of shipments
from U.S.--based firms has heen estimated to have risen by 75

U.S. MOTORCYCLES—A SUCCESSFUL INFANT INDUSTRY?

percent in real terms from 1987 to 1993, importantly due to
the popularity of the cycle with engine capacity above 700

cbic centimeters and to perceived greater safety in motor- -

cycles. In addition, exports from the United States increased
at an annual rate of 37 percent from 1987 to 1991, although this
growth slowed thereafier. Some of the increase in exports was
also attributed to the falling dollar, especially against the yen.
Exports of motorcycles and parts continued to giow at about a
12 percent annual rate from 2000 to 2005. Harley-Davidson
continued-to be profitable in the 1990s and into the new cen-

tary. As an exaraple, a share of Harley-Davidson common’

stock bought in March 1997 for $35.00 split twice and was
worth more than $240 in March 2007.
‘How does the motorcycle industry fit the infant indusiry

‘argument? A domestic firm had sought temporary protection

with the hope of gaining time to move into a new product.
'The.temporary protection was granted, the firm expanded

praduction, and eventually it becameé an exporter. The con-
" ‘sumer cost was high, however, and some of the export per-

formance was perhaps due to other factors (the exchange
tate, lmpmved safety per(,eptlons) ’

. #In fact, Harley-Davidson in 1987 concluded that it was then able to
compete with the Japanese and asked for removal aof the higher tar-

iffs one year ahead of schedulc

Sources: “Harley Asks ITC to End Tarlffs Fu—m Sought in "83,” The
Wall Street Jowrnal, March 18, 1987, p. 46; Gary Clyde Hufbauer,
Diane T, Berliner, and Kimberly Ann Elliott, Trade Protection in the
United States: 31 Case Studies (Washington, DC: Institute for Inter-
national Economics, 1986), pp. 263-69; “Reagan Rebuffs Trade
Bill in Motorcycle-Plant Tour,” The Wall Street Journal, May 7,
1987, p. 6; U.8. Department of Commerce, U.S. Industrial Outlook
1990, pp. 40-10 and 40-11; U.S. Department of Commerce, I.5.
Industrial Qutlook 1993, pp. 37-7 and 37-8; U.S. Depariment of
Commerce, U.8. Industrigl Outlook 1994, p. 37-9; International
Trade Administration of the U.S. Department of Commerce, “Top
20 1.8, Export Destinations for Motorcycles and Parts,” ohtained
from www.ita.doc, gov : .
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A century later, Gerald Meier (1987) reviewed empirical evidence on the infant indus-
try argument in developing countries. He noted (p. 830) that Krueger and Tuncer (1982)
concluded that Turkey’s protected industries did not experience decreasing costs more than
less protected industries did; further, the protected industries might well have grown with-
out the protection. Martin Bell, Bruce Ross-Larson, and Larry Westphal (1984, p. 114)
found that few protected firms in a number of developing countr’iis"wlmﬁmty

__sufficiently to at_t_ziiiy_if_iLgmgtlo__gal=§Q§i§§@§ﬁ§wiﬂ'“algﬁltes the point by Westphal
(1981, p. 12) that the initial costs in terms of domestic resources for infant industry protec-
tion in developing countries might be twice the amount of foreign exchange saved or
earned by the protection.

Beyond the problem of identification, the economist should also ask whether the tariff
or another form of protection is the relevant policy—even if the industry is a qualifying
infant, For example, a case might be made, for attaining both internal and external economies
and stimulating learning by doing, that a subsidy to the industry by the home-country gov-
ernment is superior to a tariff. As noted in Chapter 14, a subsidy has a lower welfare cost
to the country than a tariff. A subsidy also comes up for reevaluation every year when a :
government authorizes expenditure, so its benefits and costs are analyzed more frequently

~ than is possible with a tariff, which is placed in the schedules and does not need to be
brought up for annnal review.

More fundamentally, however, the economist asks why the industry in the country is
unable to proceed on its own and why it needs protection. If internal economies of scale
and/or learning by doing could be realized from expansion, entreprencurs in a market econ-
omy presumably know this and would undertake expansion on their own. They would bor-
row Funds from financial institutions, igvest in plant expansion, and use the profits from the
new dominance in the market to repay the loans. (However, this entrepreneurial expansion )
would not necessarily occur in the case of external economies of scale.) I this process does
not get under way o its own, capital markets are probably operating inefficiently in alfo-
cating funds. Therefore, a proper focus of policy should be on taking measures to improve
the operation of capital markets, perhaps through dBiEgPJEEIP_I{I_ or government guaranfees—-—2
for the loans. The focus on the capital market as the culprit is especially relevant for devel-
oping countries, because their financial institutions are often cited as biased toward making
short-lerm rather than long-term loans. An important cause of this bias in developing coun-
tries may be the uncertainty surrounding the repayment of long-term loans.

Economies of Scalein  An important contribution to the strategic trade policy literature came from economist Paul

a Duopoly Krugman (1984). In his medel, Krugman assumes there are two firms in an industry, 2

Framework duopoly (a home fum and a foreign firm), that compete with each other in markets
throughout the world (including in each other’s markets). Krugman’s intention is to
demonstrate how import protection for one firm leads to an increase in exports for the pro-
tected firm in any foreign market in which that firm operates. Two assumpiions are partic-
ularly critical: (1) Marginal cost declines with an increase inl ontpui—that is, economies of
scale are associated with producing ontput; and (2) each firm takes the actions of the other
firm into account when making its own price and output decisions. The last point means,
for example, that the home firm perceives that its revenue depends positively on its own
output but negatively on the foreign firm’s output. This recognized interdependence does
not exist in a perfectly competitive model.

With recognized interdependence, we can conceive of reaction functions for each firm
in each market (see Figure 6). The symbol X; on the horizontal axis refers to the sales of the
home firm in any market i, while X;* on the vertical axis refers to the sales of the foreign
firm in the same market. HH is the reaction function for the home firm. The Teasoning
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competition. The increased competition represents a benefit that may offset the waste of
resources in transportation. The net effect of such peculiar trade on a nation’s economic
welfare is therefore uncertain.

The Theory of External Economies

In the monopolistic competition model of trade, it is presumed that the economies of scale
that give rise to international trade occur at the level of the individual firm. That is, the
larger any particular firm’s output of a product, the lower its average cost. The inevitable
result of such economies of scale at the level of the firm is imperfect compefition, which in
turn allows such practices as dumping.

As we pointed out early in this chapter, however, not all scale economies apply at the
level of the individual firm. For a variety of reasons, it is often the case that conceiirating
production of an industry in one or a few locations reduces the indnstry’s costs, even if the
individual firms in the industry remain small. When economies of scale apply at the level
of the industry rather than at the level of the individual firm, they are called external
economies. The analysis of external economies goes back more than a century to the
British economist Alfred Marshall, who was struck by the phenomenon of “industrial
districts”—geographical concentrations of industry that could not be easily explained by
natural resources. In Marshall’s time, the most famous examples included such concentra-
tions of industry as the cluster of cutlery manufacturers in Sheffield and the cluster of
hosiery firms in Northampton. Modern examples of industries where there seem to be
powerful external economies include the semicondnctor industry, concentrated in
California’s famous Silicon Valley; the investment banking industry, concentrated in New
York; and the entertainment industry, concentrated in Hollywood,

Marshall argned that there were three main reasons why a cluster of firms may be more
efficient than an individual firm in isolation: the ability of a cluster to support specialized
suppliers; the way that a geographically concentrated industry allows labor market
pooling; and the way that a geographically concentrated industry helps foster knowledge
spillevers. These same faclors continue to he valid today.

Specialized Suppliers

In many industries, the production of goods and services—and to an even greater extent,
the development of new products—requires the use of specialized equipment or support
services; yet an individual company does not provide a Jarge enough market for these serv-
ices to keep the suppliers in business. A localized industrial cluster can solve this problem
by bringing together many firms that collectively provide a large encugh market to support
a wide range of specialized suppliers. This phenomenon has been extensively documented
in Silicon Valley: A 1994 study recounts how, as the Iocal industry grew, “engineers left
established semiconductor companies to start firms that manufactured capital goods such
as diffusion ovens, step-and-repeat cameras, and testers, and materials and components
such as photomasks, testing jigs, and specialized chemicals. . . . This independent equip-
ment sector promoted the continuing formation of semiconductor firms by freeing individ-
ual producers from the expense of developing capital equipment internally and by
spreading the costs of development. It also reinforced the tendency toward industrial local-
ization, as most of these specialized inpufs were not available elsewhere in the country.”!1

12gee he book listed in Further Reading by Saxenian, p. 40,




CHAPTER & Economies of Scale, Imperfect Competition, and International Trade 141

As the quote suggests, the availability of this dense network of specialized suppliers has
given high-technology firms in Silicon Valley some considerable advantages over firms
elsewhere. Key inputs are cheaper and more easily available because there are many firms
competing to provide them, and firms can concentrate on what they do best, contracting
out other aspects of their business, For example, some Silicon Valley firms that specialize
in providing highly sophisticated computer chips for particular customers have chosen to
become “fabless,” that is, they do not have any factories in which chips can be fabricated.
Instead, they concentrate on designing the chips, then hire another firm actually to fabri-
cate them.

A company that tried to enter the industry in another location-—for example, in a coun-
try that did not have a comparable industrial cluster—would be at an immediate disadvan-
tage because it would iack easy access to Silicon Valley’s suppliers and would either have
to provide them for itself or be faced with the task of trying to deal with Silicon
Valley—based suppliers at long distance.

Labor Market Pooling

A second source of external economies is the way that a cluster of firms can create a
pooled market for workers with highly specialized skills. Such a pooled market is to the
advantage of both the producers and the workers as the producers are less likely to suffer
from labor shortages, while the workers are less likely to become unemployed.

‘The point can best be made with a simplified example. Imagine that there are two com-
panies that both use the same kind of specialized labor, say, two film studios that make use
of experls in computer animation. Both employers are, however, uacertain about how
many workers they will want to hire: If demand for its product is high, both companies will
want to hire 150 workers, but if it is low, they will only want to hire 50. Suppose also that
there are 200 workers with this special skill. Now compare two situations: one with both
firms and all 200 workers in the same city, the other with the firms and 100 workers in two
different cities. It is straightforward to show that both the workers and their employers are
better off if everyone is in the same place.

First, consider the situation from the point of view of the companies. If they are in
different locations, whenever one of the companies is doing well it will be confronted with
a labor shortage; it will want to hire 150 workers, but only 100 will be available. If the
firms are near each other, however, it is at least possible that one will be doing well when
the other is doing badly, so that both firms may be able to hire as many workers as they
want. So by locating near each other, the companies increase the likelihood that they will
be able io take advantage of business opportunifies.

From the workers’ point of view, having the industry concentrated in one location is
also an advantage. If the industry is divided between two cities, then whenever one of
the firms has a low demand for workers the result will be unemployment; the firm will
be willing to hire only 50 of the 100 workers who live nearby. But if the indusiry is con-
centrated in a single city, low labor demand from one firm will at least sometimes be
offset by high demand from the other. As a result, workers will have a lower risk of
unemployment,

Again, these advantages have been documented for Silicon Valley, where it is com-
mon both for companies to expand rapidly and for workers to change employers. The
same study of Silicon Valley that was quoted previously notes that the concentration of
firms in a single location makes it easy to switch employers, quoting one engineer as
saying that “it wasn’t that big a catastrophe to quit your job on Friday and have
another job on Monday. . .. You didn’t even necessarily have to tell your wife. You
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just drove off in another direction on Monday morning.”!2 This flexibility makes
Silicon Valley an attractive location both for highly skilled workers and for the compa-
nies that employ them.

Knowledge Spillovers

It is by now a clich¢ that in the modern economy knowledge is at least as important an
input as factors of production like labor, capital, and raw materials. This is especially true
in highly innovative industries, where being only a few months behind the cutting edge in
production techniques or product design can put a company at a major disadvantage.

But where does the specialized knowledge that is crucial to success in innovative indus-
tries come from? Companies can acquire technology through their own research and devel-
opment efforts. They can also try to learn from competitors by studying their products and,
in some cases, taking them apart to “reverse engineer” their design and manufacture. An
important source of technical know-how, however, is the informal exchange of information
and ideas that fakes place at a personal level. And this kind of informal diffusion of knowl-
edge often seems to take place most effectively when an industry is concentrated in a fairly
small area, so that employees of different companies mix socially and talk freely about
technical issues.

Marshall described this process memorably when he wrote that in a district with many
firms in the same industry, “The mysteries of the trade become no mystery, but are as it
were in the air. ... Good work is rightly appreciated, inventions and improvements in
machinery, in processes and the general organization of the business have their merits
promptly discussed: If one man starts a new idea, it is taken up by others and combined
with suggestions of their own; and thus it becomes the source of further new ideas.”!3

A journalist described how these knowledge spillovers worked during the rise of Silicon
Valley (and also gave an excellent sense of the amount of specialized knowledge involved
in the industry) as follows: “Every year there was some place, the Wagon Wheel, Chez
Yvonne, Rickey’s, the Roundhouse, where members of this esoteric fraternity, the young
men and women of the semiconductor industry, would head afier work to have a drink and
gossip and trade war stories about phase jitters, phantom circuits, bubble memories, pulse
trains, bounceless contacts, burst modes, leapfrog tests, p-n junctions, sleeping sickness
modes, slow-death cpisodes, RAMs, NAKs, MOSes, PCMs, PROMs, PROM blowers,
PROM blasters, and teramagnitudes. . . . ”'* This kind of informal information flow means
that it is easier for companies in the Silicon Valley area to stay near the technological fron-
tier than it is for companies elsewhere; indeed, many multinational firms have established
rescarch centers and even factories in Silicon Valley simply in order to keep up with the lat-
est technology.

External Economies and Increasing Returns

A geographically concentrated industry is able to support specialized suppliers, provide a
pooled labor market, and facilitate knowledge spillovers in a way that a geographically
dispersed industry cannot. But a country cannot have a large concentration of firms in an
industry unless it possesses a large industry. Thus the theory of external economies indi-
cates that when these external economies are important, a conntry with a large indusiry

leaxenian, p- 35.
13 Alfred Marshall, Principles of Econantics (London: MacMillan, 1920).

141om Wolfe, quoted in Saxenian, p. 33.
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will, other things being equal, be more efficient in that industry than a country with a small
industry. Or to put it differently, external economies can give rise to increasing returns to
scale at the level of the national industry.

While the details of external economies in practice are often quite subtle and complex
(as the example of Silicon Valley shows), it can be useful to abstract from the details and
represent external economies simply by assuming that an industry’s costs are lower, the
larger the industry. If we ignore possible imperfections in competition, this means that -
the industry will have a forward-falling supply eurve: The larger the industry’s output,
the lower the price at which firms are willing to sell their output.

External Economies and International Trade

External economies, like economies of scale that are internal to firms, play an important
role in internafional trade, but they may be quite different in their effects. In particuiar,
external economies can cause countries to get “locked in” to undesirable patterns of
specialization and can even lead to losses from international trade.

External Fconomies and the Pattern of Trade

‘When there are external economics of scale, a country that has large production in some indus-
try will tend, other things equal, to have low costs of producing that good. This gives rise to an
obvious circularity, since a country that can produce a good cheaply will also therefore tend to
produce a lot of that good. Strong external economies tend to confirm existing patterns of
interindustry trade, whatever their original sources: Countries that start cut as large producers
in certain industries, for whatever reason, tend to remain large producers. They may do so even
if some other country could potentially produce the goods more cheaply.

Figure 6-9 illustrates this point. We show the cost of producing a watch as a function of
the number of watches produced anmually. Two countries are shown: “Switzerland” and
“Thailand.” The Swiss cost of producing a waich is shown as ACg, ¢ the Thai cost as

Figure 6-9
External Economics
and Specialization

Price, cost (per watch}

The average cost curve for
Thailand, AC,,,, lies below the
average cost curve for Switzerland,
ACguss- Thus Thailand could
potentially supply the world mas-
ket more cheaply than Switzerland.
If the Swiss industry gets estab-
lished first, however, it may be
able to sell watches at the price P,
which is below the cost C; that an

! individual Thai firm would face if it
! began production on its own. So Q, Quantity of watches

a pattern of specialization estab- produced and demanded
lished by historical accident may

persist even when new producers .

could potentially have lower costs.
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ACyy,y. D represents the world demand for waiches, which we assuine can be satisfied
either by Switzerland or by Thailand.

Suppose that the econornies of scale in watch production are entirely external to firms,
and that since there are no economies of scale at the level of the firm the watch industry in
each country consists of many small perfectly competitive firms. Competition therefore
drives the price of watches down to its average cost.

We assume that the Thai cost curve lies below the Swiss curve, say because Thai wages
are Jower than Swiss. This means that at any given level of production, Thailand could man-
ufacture watches more cheaply than Switzerland. One might hope that this would always
imply that Thailand will in fact supply the world market. Unfortunately, this need not be the
case. Suppose that Switzerland, for historical reasons, establishes its watch industry {irst.
Then initially world watch equilibritm will be established at point 1 in Figure 6-9, with
Swiss production of (; units per year and a price of P;. Now introduce the possibility of
Thai production. If Thailand could take over the world market, the equilibrium would move
to point 2. However, if there is no initial That production (@ = 0) any individual Thai firm
considering manufacture of watches will face a cost of production of C,. As we have drawn
it, this cost is above the price at which the established Swiss industry can produce watches.
So although the Thai industry could potentially make watches more cheaply than
Switzerland, Switzerland’s head start enables it to hold on to the industry.

As this example shows, external economies potentially give a strong role to historical
accident in determining who produces what, and may allow established patterns of special-
ization to persist even when they run counter to comparative advantage.

Trade and Welfare with External Economies

Trade based on external economies has more ambiguous effects on national welfare than
either trade based on comparative advantage or trade based ori economies of scale at the
Jevel of the firm. There may be gains to the world economy from concentrating production
in particular industries to realize external economies. On the other hand, there is no guar-
antee that the right country will produce a good subject o external economies, and it is
possible that trade based on external economies may actnally leave a country worse off
than it would have been in the absence of trade.

Figure 6-10
External Eco_ndmics and Losses
from Trade ’

Price, cost (per watch)

When there are external economies,
trade can potentially leave a country
worse off than it would be in the
absence of trade. In this example,
Thailand imporis watches from
“Switzerland, which s able to supply
the world market (Dyyp) at a
price {P;) low enough to block entry
by Thai producers who must initially :

- produce the watches at cost C;, Yet Doy Dyonp
if Thailand were to block all frade in
watches, it would be able to supply Quantity of watches

preduced and demanded

its domestic market (Dq47) at the:
lower piice P.,. ’
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An example of how a country can actually be worse off with trade than without is shown
in Figore 6-10. In this example, as before, we imagine that Thailand and Switzerland could
both manufacture watches, that Thailand could make them more cheaply, but that
Switzerlapd has gotten there first. Dy, 1, is the world demand for watches, and, given that
Switzerland produces the watches, the equilibrium is at point 1. However, we now add to
the figure the Thai demand for watches, Dopar If no trade in waiches were allowed and
Thailand were forced to be self-sufficient, then the Thai equilibrium would be at point 2.
Because of its lower average cost curve, the price of Thai-made watches at point 2, P,, is
actually lower than the price of Swiss-made watches at point 1, P,

We have shown a situation in which the price of a good that Thailand imports would
actually be lower if there were no trade and the country were forced to produce the good
for itself. Clearly in this situation trade leaves the country worse off than it would be in the
absence of trade.

There is an incentive in this case for Thailand to protect its potential watch industry
from foreign competition. Before concluding that this justifies protectionism, however, we
should note that in practice identifying cases like that in Figure 6-10 is far from easy.
Indeed, as we will emphasize in Chapters 10 and 11, the difficulty of identifying external
economies in practice is one of the main arguments against activist government policies
toward irade.

It is also worth pointing out that while external economies can sometimes lead to disad-
vantageous patterns of specialization and trade, it is still to the benefit of the world
economy to take advantage of the gains from concentrating industries. Canada might be
better off if Silicon Valley were near Toronto instead of San Francisco; Germany might be
better off if the City (London’s financial district, which, along with Wall Street, dominates
workd financial markets) could be moved to Frankfurt. The world as a whole is, however,
more efficient and thus richer because international irade allows nations to specialize in
different industries and thus reap the gains irom external economies as well as the gaing
from comparative advantage.

Dynamic Increasing Returns

Some of the most important external economies probably arise from the accumulation of
knowledge. When an individual firm improves its products or production techniques
through experience, other firms are likely to imitate the firm and benefit from its knowl-
edge. This spillover of knowledge gives rise to a situation in which the production costs of
individual firms fall as the industry as a whole accumulates experience,

Notice that external economies arising from the accumulation of knowledge differ
somewhat from the external economies considered so far, in which industry costs depend
; on current output. In this alternative sitvation industry costs depend on experience, usually
measured by the cumulative output of the industry to date. For example, the cost of produc-
ing a ton of steel might depend negatively on the total number of tons of steel produced by
a country since the industry began. This kind of relationship is often summarized by a
learning curve that relates unit cost to cumulative output. Such learning curves are illus-
trated in Figure 6-11. They are downward sloping because of the effect of the experience
gained through production on costs. When costs fall with cumulative production over time,
rather than with the current rate of production, this is referred to as a case of dynamic
increasing returns.

Like ordinary external economies, dynamic external economies can lock in an initial
advantage or head start in an industry. In Figure 6-11, the learning curve L is that of a coun-
try that pioneered an industry, while L™ is that of another country that has lower input
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Figure 6-11 .
The Learning Curve Unit cost

The learning curve shows that
unit cost is lower the greater the
cumnulative output of a country’s
industry to date. A country that
has extensive experience in an ' c 4 —
industry () may have lower unit
cost than another ¢ountry with
little or no experience, even if the
second country’s learning curve
(L") is lower, for example, because
of lower wages. )
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cosis—-say, lower wages—but less production experience. Provided that the first country
has a sufficiently large head start, the potentially lower costs of the second country may not
allow it to enter the market. For example, suppose the first country has a cumulative output
of {; units, giving it a unit cost of C; while the second country has never produced the
good. Then the second country will have an initial start-up cost C *0 that is higher than the
current unit cost, C,, of the established industry.

Dynamic scale economics, tike external economics at a point in time, potentially justify
protectionism. Suppose that a country could have low enough costs to produce a good for
export if it had more production experience, but that given the current lack of experience the
good cannot be produced competitively. Such a country might increase its long-term welfare
either by encouraging the production of the good by a subsidy or by protecting it from
foreign competition until the industry could stand on its own feet. The argument for
temporary protection of industries to enable them to gain experience is known as the infant
industry argument and has played an important role in debates over the role of trade policy
in economic development. We will discuss the infant indusiry argument at greater length in
Chapter 10, but for now we simply note that situations Iike that illustrated in Figure 6-11 are
Just as hard to identify in practice as in those involving nondynamic increasing returns.

Interregional Trade and Economic Geography

External economies play an important role in shaping the pattern of international trade, but
they are even more decisive in shaping the pattern of interregional trade—irade that takes
place between regions within countries.

To understand the role of external economies in interregional trade, we first need to
discuss the nature of regional economics—that is, how the economies of regions within
a nation fit into the national economy. Studies of the location of U.S. industries suggest
that more than 60 percent of U.S. workers are employed by industries whose outpnt is non-
tradable even within the United States—that is, which must be supplied locally. Table 6-4
shows some examples of tradable and nontradable industries. Thus, motion pictures made
in Hollywood are shown across the country, and indeed around the world, but newspapers
are mainly read in their home cities. Wall Street trades stocks and makes deals for clients
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