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Abstract

This paper examines the implicsdions of delegation of quantity or price selling power W
the managers by the frm owners, for made policy. Delepation reduces the seale of strategic
irade policy in un eaporting industoy. In an impor-compeling obigopely industry, the
aptimal tariff is less or greater than the standard optimal tariff depending on whether firms
cumpele 10 guanlily or price. A gquantilative rmpodl mstnction is eollusive even when lims
contpete in quantities, and indouces ehe home firm to become less sales-oricrted and produce
less, Delegaiion reduces the gaims [rom inggrien of sioilar markels actoss counteies,

1. Introdociion

Recent advances in inlerngtiopal trade theory emphasize strategic behavior
among firms of different countries and ity iophication for rade policy. The hrm
itself is treated as a simple profit-matinmzing entity and incentive structores within
a firm are trealed as exopgenous. In the moders environment of intense competition
in the global market, this is rather natwve With the separation of ownership,
management and workers, various incentive strochores exist within a modern
corporation. There may be straegic roles for these incentives and they may change
with chanpes in the markel envirooment In order 10 comectly  asscss the
desirability and the scale of policy intervention in intemational made, it s thercfore
important to understand how trade policies affect intra-firny incentives and vice
VETHL

This paper deals specifically with manapetisl incentve and trude policy. There
are two aspects of managerial incentives analyzad in the pancipal-agent incustrial
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organization literature: (a) managerial effort and moral hazard, aod (b) straegic
delegation of price and guantity fixing decisions. In the former stirand, the manager
15 an agent who dislikes effort, whereas effint is a nommal input to the principal’s
profit function. Effort is unobservable, The principal designs a contract for the
agent based on the observables (e.g. profits) that induces effort. This has been
applied to the context of international trade policy recentty by Campbell and
Yousden (1994) and Horn, Lang and Lundgren (Horn et al, 1995) Other
considerations aside, it has implications for trade policy as long as contracts are
inefficient or incomplete.

Strategic delegation refers to the design of an incentive payment scheme to the
manager to deal with oligopolistic tivalry in the market, independent of considera-
tions ke moral bazard or adverse selection; see YWickers (19853, Fershiman and
Judd (1987), Sklivas (1987) and Katz {1991). If a homogeneous-product duopoly
market consists of a profit-maximuzing firm and a frm under the conteol of a
manager who is instructed to maximize sales, the larter firm may eamn higher
profits even when both firms face the same cost function. Hence there is an
incentive to set up & non-prodit maximizing objective for the manager. In a
noncooperative environment each firm’s owner will do the same. In equilibrium
the profits of the owners may be preater or less than the pure profi-maximizing
case depending upon the type of oligopolistic competion {Cournot ar Bertrand).

Along with an oligopoly market structore, the rationale for such “strategic
distortion™ rests crinically on some form of an inefficient contract. As shown by
Katz {1991}, two other critical assumptions are needed, pamely, (1) the contracts
between the owner and the manager are public information and (B} those are not
negotiable within the tme frame assumed. He shows further that straegic
distortion atises even in the piesence of unobservable {privaie) coniracis and the
possibility of renegotiation as long as the agency relationship lacks perfeet control
or perfect delegarion and renegetiation takes place under incomplete information.
This strategic delegation paradigm has recently been emtended by Szymanski
(1994 to cost-reducing managerial negotiation with labor unions as well as marker
share competition. Farthermore, it provides a theoretical foundation to the
assumption of sales maximization hypothesis m the so-called behavioral theory of
the firm (Bavmel, 1958, Simon, 1964 and Williamson, 1964),

Apart from manageral incentive and effort, there are studies dealing with rade
poticy in the presence of intrafirm decisions and incentive schemes such as
union-management relations (Brander and Spencer (1288)) and incentive-pay o
workers (Das, 1996). Brander and Spencer have shown that in an unionized
oligopolistic export market, the optimal subsidy is likely to be higher than in the
ahsence of labor unions; since profits are also shared by workers greater
intervention is required to facilitate the exporting firm to gain strategic advantage
in the product marker. In the context of a small import-competing industry and
maral hazard, Das considers the effect of made policy on effort and welfare when
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workers ure offercd incentive-pay such as piccee-rate pay or g prolit sharing
scherne. The eifeet of trade policy on effort depends upon the degree of mobilicy
of workers as well as the tvpe of incentive-pay.

Thix paper is concermed with siratepic managerial delegation and its implica-
tions for inemational rade policy. Corporate firms, with separation of manage-
menl and ownership, compete in international markets. In many important
industries. they operate in oligopolistic international markets. In the business world
there Js growing realization that managerial perfirmance is a major key to the
averall performianee of the firm. In general, managenal performance i dependent
upon manggertal cifort sy well gy siratepic delegaton of price and Quantily setting
decisions o managers. This paper deals with the latter. The issue is obvioosly
related to stratepic trade policy, but there is an important difference. Thar is, not
only prices and quantities are sed stratepically, so are managerial objectives. We
ask (a) bow trade policy affects the incentive to managers, which in turn attects the
impact of trade policy on prices and quantitics, and (k) how optimal trade policy
may be designed in fhe light of chunges in managenial incenlive contrcts.

In whul fullows, we adapt the Vickers—Fersbiman—Judd —Sklivas { VIS model
for unalysing exporling and import-compeling indusiries, Despile crilicisms on
srounds of observability of contracts by rival fiems and lack of renegotiation, the
advantage of using rthis model is that it captores the ootion of delepation in a
simple, mthitive way and, o the present context, brings our the ole of managenal
delegation for trade policy in a transparcnt manner.

Stralegic manygerial delegation has lwo busic implicaions thal puide policy
itnplications. (1) Delegation isell is a profic-shifung mechanism. (23 Ie affects the
clasticity of output with respect w mareinal cost (or the “supply clasticicy™ ). The
main findiops are the followiog:

{i) Strategic delegation reduces the scale of policy intervention in the export
markel irtespechve of whelther [rms compele in guanBties or prices. The
intuition is thal delepation itsell is a profi-shilling mechanism. Delegution does
ool however climindte oligopolistie Avalry among (ims; nor is it sgeivalent o
consistenr conjectures. Hence there is still some role left for trade policy.

(hy The jmplication for trade policy inan import-competing indostry depends
un the type of competitton. If firms compete in quaotities, the optimal tariff is
lower conmpared 1o the stgndard profit-maximiving case. H they compete in
prices. the optimal rariff is higher. Alihough, feom the welfare perspecuve,

'"Besides, as shown by Katz and discussed exlier. the ain featuee of fis mudel is bocne cul sver in
e absence of observabilicy and presence of seoepotiation s loag 38 delegaiion is impsiTect
Fenegniiation necwrs ynder incomplete tnfarmarion.
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proft-shifing remains a a motive in an Doport-competing oligopoly market as
well, it 1s the terms.ol-rade motive (effect} that dominuies, The magninde of
the latier—as 15 Well-known—is dependent on the inagmitode of the elasticity off
foreign supply o a change in tariff. With strategic delegation, this elasticity,
compared to the standard profit-maximizing case, is greater in the presence of
quaniity competition and less in the presence of price comgpetition. This
explains why the optimal tantf is lower in the fonuer case and higher in the
latter,

(cy A marginal quota or VER on imports acts as a collusive agent even when
firms compele in quantities, and, moteover, induces the home finm o ceduce s
output. Hence the very protective effect of wade intervention in the form of
quantity Testriction 1s in queshion,

(d) Resuls (b} and {c) concern unilateral Wwade policy intervention, Consider
coeonomic integration of similar countries. When markets are noncompetitive,
there may be, in general, pains from trade doe 10 inereased produet varety and
seale ceonomies {Krugman, 1979 and Dixit and Noman, 19800 and inereased
{Cournat) oligopolistic competition (Markusen, 1981). Assoming a homoge-
neous prodoct and no entryfexit—thus ignonng product vanery and scale
econonles—our analysis shows that galns from trade, stylized by a movement
fromn autarky to free made, are less with stratepie managenal jneenbive than
withoul. Tn other words, siralegic mansgerial incentive tends o reduce pains
from ceonomic integration.

The paper 1s organized as follows, The VEIS inoedel is briefly outlined in Section
2. Section 3 and Section 4 deal with export and [import-competing indusiry
respectively. The results in case of Copmot competition are formally derived,
while, for the sake of brevily, those in case of Bertrand competition are stated
without proof. Autarky and free trade in a similar industry across countnes are
comparcd in Section 5. Section & concludes the paper.

It muy be noed that thers is an cquivalence betagen the stralegie delepution model and the simple
profit-maximizing madel together with nonwera conjecwrs| varstion. Thug the same tesults wooskd
chrain between the fwa cascs. For cxample, Mai and Hwang (1985) have shown that quantity
restriction R imports acts a5 o collusion-faciticating  arrangement even when fims compete in
yuantities for some conpectoral variabon ather than Coumot-Mash, Howeser, thees sre veo problens
with the conjecwral varjations approwch. Fiml a5 b well-known, the netion of comjeclumal vanoticn
backs paine-thecrete foundation amd heoce is ad bee, Second, the conjectirul vitaton approach will
nob coblain a0y prediclion abowl the effect of parametric changes on the form of wanageral
coanpensaton, wheeeas the sreatepic delepanion model will,

*The derivations of e Berwand equilibriwy are rwch thore complex alpebraically compared to the
Cournd equilibrive, They ace contamed io an earler version of the paper, Daz (1995, available from
e wodew on rEyuest.
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2. An outline of the ¥FJ5 model

Comsiler a doopoly imdustry. The owner is defined as one whose aobjectBve 15 1
maximize prodils. The manager, e agent of the owner, exeeules outpuat, sales and
pricing decisions,

There are two stages. In stage [ the owners noncooperatively determine the
skructure of incentive pay to be offered to their managers. The manager of fitn ¢ is
pard w, + uom + B85, where w, o, and B are constanls, and o oand 5, stnd
respectively for prodis and revenues. The owner chooses w, g and 8. Deline
=g+ B oo and T — @ can he respectively imerpreted as the relative
profit incentive and relative sales incentive, These contracts are public knowledge
and nonrenewable.’

In stage IT, given w,, g and 5. the mapagers of the competing finms
nomcoeperdhively sel output or price. They wne assumed i be riskeneutral angd o
maximice cew + 01— o, 3%, Hence the relative profll or sales incentive, mil the
absolule weishls, poverns Lhe performance of Lhe fion.

It 15 assumed thar either there is no uncertainty {in the demand and cosl
functions), or. if there is, the stratepic variable—quantity or price—is chosen
before the uncertainty is rescived. Similar to Vickers and Sklivas it is forther
assumed that the owoer cannot directly verify price or quantity and therefore offers
4 vontract Indexed ta profits and revenoes. Inclusion of wncertainty and choice of
the stralepic vanshle after the resolotion of wneertamty—uas in Fershman and
Judd—uwould provide a more nalural ratooale for the uoobservability of quantivy
or price. But it would unfortonately mix up the implications of strategic delegation
on the role of trade policy with those of uncertainty per se as in Cooper and
Riezman {1989). FExclusion of uncertamiy keeps these separate.

21 Cheantiny comprefition

Let p=a— (), U=z +x, be the inverse demand function in a duopoly
market where x,'s are the outpurs of the two firms. Let ¢, be the marginal cast
independent of the output. It is assumed that the market demand is not too small:
more precisely, @ — max (¢, £.0>2]e; ¢ |. which ensures positive quantities in
cquilibrium.

*as implicd in Katz ¢ 1991, the strasegic distomicn emerges (e, u+ 1) even vader privae nfumabivn
and rencgodiation as long as delegation js imperfect and remepotiation occurs wider incoropbets
informustion, ModcBing of these clements woukd obyiously complicate the analysis considerably amnd x
the same time does nor seem fo offer further Insighis in our contexr.

Mo generally, we may speeity p=g+¢— ), ¢ boing a randormn teenn. All results go deouel a8 long
u% outputs are choyen hefore e s cealized.
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In stage 1 the manager of firm §{ maximizes (2 — x; — x, — a0, Notice that
the relative profil incenlive scls exsentially as & shift parameter of the marginal
cosl [unction. The Cournoi—Nash oumputs and price solutions are:

a— e, - o o+ oo, + oo,
A= ) ol 7 - (1)

In stage 1 the owners choose the respective & in the noncospenative Nuash-
fashion, It is assumed thal managerial services are available in a competitive
market and the opportuniey cost of a manager 15 given, The incentive solotions and
the reduced-form solutions of quantities and the market price are

8 _avk . Ja-6oidg ,
L= g 2
 atle 4+l
e = 5 . i

The soperscript { denotes competioon in meenbiive and the subscrnipt © denotes
Cournet compefition among the managers.

We may cull this two-stage subpame pertect equilibrivm the Cournot incentive
equilibrium as opposed to the simple Courcot equilibrium where & =1. x,- can be
compared 1o its analog in the simple Cournot equilibrivm: », . ={x 2c 1 ;M3

We note the following:

Mesult 1. Befde, >0 and de fde, <0, Le., an Increase in the margingl cost
tnereares the relarive profit incentive offered to the own manager (makes the firm
more profit onfenred) bt reduces that affered to the marager of the rivad firm.
Resulr | con be rurned around in the internationa! frade cortext us follows:

Froposition I When firms compete in quaniities. protection of an industry—in the
form of fmport tariff, prodoction sobsidy or expore subsidv—makes the home
{protected) firme more sales-oriented and the rival forcign firm move profit-
orienied.

Comparing outpur sodurions in the freentive equiltbrivm ard simple Cournot
eguilibrivm,

Resuit 2. The output i5 move sensitive I o change i the merginal cost in the
Covrnnt incentive equitibvium than in the simple Cournol equilibrivm.

In the simple Cournot equilibrium & change in marginat cosl affects output
through the shift in the besl response function in the outpot space, In the Covrnot
incentive equilibrivm there is an additional effect through a change o the
managenigl incentive which reinforees the standard effect. As ¢, increases,
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incresses, that s, the firm becormes less sales-otiented. This bas a negatve effect
af oolpul.

2.3 Price compeiition

When firms compete in prices, the implications are just the opposite. Consider a
differential product industry. Firms 1 and 2 produce goods | and 2 respeetively,
whigh ure substinotzs of each other. Tt the demand fuoctions be given by
x,—a— g hp, where U260 1, et the rest of the specilicalions be analognus
Lhe quanLil}f-L'J{:-rnp::tiliun cast. Simifar w the gquanlity competition case, we
distinguish belween the Berlrand ineenlive equilibrium and the simple Bertrand
eruilibricem. The model yields

Result 3, e e, <20 wnd dee o 220,

I &5 well-known that the Berteand competition s mare fieroe and closer o
perfect competition thar the Cowrrol competithon. fn the faee of severe price
CORTPRetition, g incvedye 1R the margire! oot fnduces the firm o be more seles
criemted fmore aggressivel

Resubt 3 implies the following propasition in the context of intemational trade.

Propasition 2 If firms compete b prices, profection o the damestic firm i meokes
mere profit-oriented and the vval foveign finn more yeles-criemted.

We also oblain the lollowing analog of Resull 2.

Result 4. The owiput is fess seasitive (v o change i the wmargingl cost in the
Rerteard frcentive eguilibrinm than in the simple Berfrornd equilibrinm.

Besides the standurd nogative cffect on outpul, an inencase io ¢, indoces the
awner Wr lower the relative profit incenfive, forces the mungger 10 be mote
sales-oriented and thereby ends L increase owpul. The resulan decrease in
output 15 smaller,

The review of the YEIS model is complete. Mow we move on to examine the
implicativns of mde policy for export and import-competing industres.

3. The cxport rivalry model

Consider the export fivalry mode] of Brander and Spencer (1983 fet 1 and 2
also represent twa countries, firm £ belonging 1o couniry i The Aoms compete. a la
Coumnot, tn a thind market. There are three stages now. In stage [ the governments
simultancously chopse (specific) sobsidies. say 5,. In stage II the owners offer
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incentives to their managers. In stage 111 managers choose cutput. Stages II and M1
here are same as stages I and 11 in the last section, The assumption that decisions
by firms follow the policy decisions amounts to policy commitment by the
governments. The issue of commitment versus no commitment is beyond the
scope of this paper.

The specific subsidies are accommodated in the duopoly model by simply

redefining ¢, =7, —4,, where &, i3 the marginal cost of production. Substituting
(2)-(3)
7, =la = 3(& — 5,)+ 2E, — 5)° = Fls. 5,). (4)

The welfare of the country  is given by the profit of its firm net of the cost of
subsidy, ie., W =a(s,, s)—sx, where x, . =X,.. In the noncooperative subsidy
ZAme in stage I W, is maximized with respect to s, at' given s, The first-order
conditions are”

W sipopesc
B, = 066 =36, + 26 - 125, - 29, =0, (5)
solving which
. a—4g + 3
Sle=—q >0 (6)

Compare this to the simple Cournot solution: 5. =(z—3&+2g,)/5. Clearly,
f,-<5,.. Hence the optimal policy is an export subsidy but the magnitude of the
subsidy is less than in the simple Cournot equilibrivm,

The rationale for export subsidies lies in the profit-shifting motive, which is
well-known, The new element here is that delegation to managers, being a
profit-shifting mechanism by the owners, reduces the scale of intervention by the
government. However, to the extent that delegation is not a perfect substitute of
cligopolistic rivalry, some role for strategic trade policy still remains,

Indeed, sic can be substantially lower than s,.. For example, in the S}munel‘.rlc
case, the former equals (g~ &)/ 14 where the latter equals @ —&)/5. Thus s.. is
about ane-third of s,..

Turning to price competition, as shown by Eaton and Grossman (1986}, an
export tax emerges as the equilibrium policy. Strategic delegation tends to reduce
the scale of trade intervention here also, i.e., the equilibrium export tax is smaller.
The intoition is the same: Whether with quantity or price competition, delegation
to managers is a profic-shifting device. Formally this result holds ander fairly
minor restrictions (Das, 1995), Thus

“It is straightforeard to check that the second-prder condition is met.
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Proposition 3. The equilibrium export subsidy or rax 5 less in the presence of
strategic managerial delepation than if the firms were yimple profit-moximizers,

Woe now torn (0 analyze an import-conipeting industry.

4, An import-competing industry

The implications of managenal delegation for un impoti-competing industy ane
quite different from those for an exporting industry. In what follows, we examine
the cptimal tariff issue as well as quantitative restrictions on imports. The optimal
taritf, as is well-known, results pnmarily from the terms-of-trade effect, not from
the profit-shifting effect, becavse of the inclusion of consumer surplus in the
ageregate weltare, In the presence of managenal delegation, the magnitude of the
terms—of-trade effuct, 25 wilj be seen, depends on whether Ay engage t guantity
or price competition. Hence the implication of manageriat delezation for tanft
depends on the rype of oligopolistic compettion. Moreover, as we will see, a
quantity restriction on imports exerts unusual effects.

4.1, Optimal ranff

Let the import-competing industry consist of two firms, a homs firm (firm 1)
and a foreign firm (firm 2). Both sell 2 homogeneons product in the home market.
Their behavior in other markets, it they operate, 1% exogenous to the model. The
home demand fupction i assumed lingar. Let ¢ denote a specitic raniff imposed on
the foreign firm. Accordingly we redefine ¢, =&, +¢.

We first consider quantity compettion. The equilibrinm incentives, the domestic
oltpul and imports are given 1 (23 (3) is the soluton of the domestic market
price; the terms of tade equal pl—+. As noted in Proposition |, an increase in
LatifT protection implies a decrease in @, and an incfease in a: in other words, the
domestic firm adopis a more sales-oriented and the foreign firm a more profit-
otiented managerial incentive scheme.

Dionestic welfare equals W:_]"‘,‘ij -z} dz-ecx - (p -, The ficst term is
the gross surplus, and the second snd third terms are respectively the tolal cost of
obtaining the produoct esing domestic resourees and imports. Totally differentiating
|"|FZ"

W _ a0 dy,  dxy (.‘.j!l_,)
& TP g T g T e T

where the last term s the terms-of-trade gain, Using {29—(3) again

w
de

2 2 "
=gla- ;- M= = 7 (7




132 S.P Dax | Jowrmal of International Feenomics 43 (189073 173- 188

ti. being the optimal tariff. This is smalier than the optimal tariff in the simple
Cournot model, equal to ¢ ={a—£,3/3. Hence

Proposition 4. When firms compete in quentities, the optimal tariff is fess than in
the simple Cournot equilibritn,

The key to this result lies in the magnitude of the terms-of-trade gain—which
depends on the seqsitivity of the export supply with respect 1o tanff. Note fhat,
the foreipn firm, an iocrease in tariff is equivalent io an increase in its marpinal
cost. Consider how a change in ¢ or the marginal cost would affect x,—the mmount
exported-—through the change in managerial incentive. Result 1 implies that an
increase In ¢ increases e, and redoces o Result 2 implies that the export supply is
therefore more sensitive to a change in tartff. Henee the terms-of-trade gains due
to an increase in tariff are less, implying a smaller optimal tariff.

In the case of price competition, the implication is just the oppusite, As Results
3 and 4 show, a tariff, under price competition, induces the foreign firm 10 become
more sales-oriented and the home firm more profit-oriented, thereby tending to
increase exports inta the market. This partially offsets the direct negative effect of
tariff on export supply. Hence export supply is less elastic, The tesms-of-trade
effects of a tartt are larger and the optimal tariff is higher (Das, 19933,

Proposition 5. When flrms compete tn prices, the optimal tarifl is greater thay in
the simple Bertrand equilibrinm.

4.2, Quaniiry restriction own fmports

In the standard profit-maximizing ducpely framework, a quantity restiction on
imports in a market inhabited by quantity-setting Cournot firms has similar effects
on outpui, market price and profits as does a specific wriff. The domestic price
rises, the domestic firm’s output and profit increase, whereas the foreign firm's
profit falls, It is because the strategic behavior of the domestic firm, essentially,
does not change, However, as shown by Harris (1985) and Knshna {1989). a
guantity restriction has very different implications if firms compete in prices
instead of quantities. Besides increasing the profit of the domestic O, 1t can also
increase the foreign firm’s profit, ie., the quantity restriction scts as a collusion-
facilitating device,

In this model a quanticy restriction has a collusive implication even when firms
compete in quantities. This is becavse it changes the strategic behavior in setting
the managerial incentives. Let firm 1 and firm 2 represent, as before, the home and
the foreign firm respectively. As shown in Das (1983)

Proposition &, A guantity restriction on imports arbitrarify close to the free trade
fevel of imports implies o, =1 and @, =1,
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The intuition 15 that a quantity restriction elimminates quantity competition and
induces the home-finm owner to remove any sales incentive, i.e., the relative profit
incentive increascs from e <1 b ) =1. The bome lion's mangger beecomes bess
gepresaive in sales, implying, paradoxically, a reduction in the home firm’s output
(Drax, 1995} In the process. markel price rises, and the profit of the bome fion as
well as that of the foreign firm increase. Managerial delegation thus provides a
new rationade for quankity reskiction as a coflusiop-facilifaing mechanism.

The mexde] thus casts doabts on the protective impact of quantisy Testricions on
imports in ferms of oupot aod employment inoen imporl-camnpedling indusiry.
There is indeed some empirieal evideoce w this etfeel. For esumple, Bognekamp
(Boonckamnp, 1990, p. 327 wriles thut A receol GATT repore shovws that ¥ERs
have nor prevented o loss of employment in the textile. clothing. and sresl
Industries in the protecting countries. In the period 1973-84, employment in the
stee] sectors of the Ewropean Connnunity and the Enited States declingd by 42
pereent and 54 percent, respectively; in waiiles and clothing the declines were 46
percent and 43 percenl, respectively, in the European Comnmuoily, and 22 percend
and 18, respectively, in the Uniled Stales.” The observed decline in jobs in
protected sectors is commonly atwiboted to adverse maceoeconomic conditions,
productivity changes etc. Moreover, these industties might be close to being
competitive industries, Boy to the extent thar there is some product differentiation
snd exisience of murkel power, our analysis implies that the foon of import
protwction Wself may be 2 contnbuting facior, I swprgests un empircatly testabic
hyputhesis that, wilth other factors controlled for, 1 quantily resiriclion un imports,
by itseif, hastens the declining process of a declining induairy in the face of import
Competition.

5. Imepration of e identical indusiry across countries

The model is now applied to the issue of integration ol or multilatersl frade
liberalization across similar countries. Consider a given homogensous-product
industry in two countries. The number of fitims in the industry in each countrey is
same, equal w0 M moTeover, mois given (Lo no entry and exir). The demand
function is the same {z =4 — P} and cach fitm’s marginal cost 14 the same, equal ©
. Thus the indusicy avross the Lwo countrics is idenneal. Ay usogl, integTation is
madelled by a movement from aotarky o free trade. The assumplions of
symmetry, product bomogensity and no entry-exit mle oot sources of gains from
trade such as comparative advantage, product variety and scale economies. As
shown by Markusen (1981), there are sll guins from trade because the total
outpoe in the “world economy®” {two countries together) is greater. Bach country is
able to consume more and benehits from rada.

The new clement here is that @ change in the degree of oligopulistic competition
wil! motivate owners o offer o different manageniat incentive. The gquestions are:
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how do the incentives change {with free trade) and how are the gains from a
movement from autarky o free trade affected?

5.1, Aurarky eguilibrium

Consider the tndusty in equilibriura o either countty. The inverse demand
function is written as p=a—{x, + - - +x, ). In stage II firm { in the Cournot—Nash
equilibrium maximizes m=(a—x,---—x,* - —x, —a.c,x, with respect to x,. The
stage II solutions are;
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At the Nash equilibriom in the incentive space (stage I3 oo =0, ie.,
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All @’s being equal at the equilibriom, the above equation reduces to —{m —
Uia+mim+ Ve —mco— ca =0, yielding

= {m - Lya+mim + Lje
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where “A" denoctes aularky. Substituting this into (8]
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X, being the total quantity produced and consumed in each country at the
incentive equilibrium,

3.2 Free trade

In free trade the two markets are integrated. There are 2m firms. The world
market dentand function is now ;=2a - 2p, implying p=a—(x +---+1,, /2. In
stage I firm § maximizes [a—{x,+--- +x + --x, W2 —acly, with respect to x,.
The first-order condition is:
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Aggregating over all (2m) firms
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where {J,, is the total output of the indusuy in the two countries combined (the
world economy). The equilibrium ourput of firm {, market price and profits in
stage 1 are equal to
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in stage I, the fietn owners choose e, noncooperatively. da /o, =0 vields
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=1 e

Invoking symmetry, the above equation solves o, —the relative profit incenlive in
the intcgrated world economy. 'This leads o the solution of other variables in the
sysiem. In particolar
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Comparing (18 with {117,
Propositivet 7. The relarive profit incentive is greaier in free frade than i aueark .

Integration of the indusity acress the two countries implies, from any particular
timm’s viewpoint, {3} an increase in the number of rivals and (&) an expansion of
the market size, As shown in Fershiman apd Judd (Proposition 4), an increase im
the number of firme, market size remaimng unchanged, leads (o an increase in e I
is becanse a larger number of firms tends to reduce the oligopolistic inter-
dependence hetween any two firms. An ingrease in the market size. on the ather
hand, tends o lower @ {see {210 Proposition & holds that effect (@) cutweighs
eifect (b
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If we compare (12 1o (12), the totl quantity produced and consumed in each
couniry is greater in free trade than in antarky. Hence each country gains from
integration. But how does the magnitide of gains from integration compare with
that in the simple profi-maximization case?

Proposition 5. The gafrs from integration {free trade) is less than in te simple
Prafit-maximization cise.

The reason iy thut the lirms beeome less sales-criented in free trade. Hence the
positive effect of free wade on quantdty is less than if frms were simple
profit-maximizers. This implies less welfare gains.

Formally, welfare (of either country) is given by

X
XZ
W=J-|:ﬂ—:]d.:—px+|:p—c}}{=ax ..T_CXEMXJ_

(1]

dW/dX =a—X—ec—p—c>0 and d°WidX" = — 1 <0, Thus welfure is an increas-
ing and a concave function of total quantity. Denote W, — W(X,). Concavity imphes
that W, — W, <W,-W, if X, =X, and X, — X, <X, — X, Inlerprer X, as X} and X,
as X,. where X, is the quantity in autarky in the simple profit-maximization case,
Putting «, and a; equal to 1 in (8)

g — )

S (23}
Comparing this with {12) it is evident that X', =X, . Next, interpret X, =Xy, and
X.=X,. where X is the total output in each country in free trade in the simple
profit-maxirmizanon case, Putting &, =1 in (14} and dividing it by 2,
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It remains to show that X|, — X% <X, —X,. We already have the cxpression for
gach of these and it 15 easy to verify that this imegquality helds.

6. Concluding remarks

In wday’s wotld of global competition among tirms, the firm behavior is critical
in determining international competitiveness of a sector or industry, Traditional
trade theory treats the firm as a simple profit-mazimizing entity, whereas a modem
corporation in which ownership and management are scparated and managers are
delegated the quantity and pricing fixing decisions and act as agents of the owners,
may very well deviate from profit-maximization. This paper investigates the
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ramifications of this deviaton for trade poticy in the context of managerial
incentives oflered by owners in an oligopoly market.

Treating the simple profit-maximization case as the bench-mark case, we find
that the scale of policy inlervenuon in an (oligopolistic) export markel 15 reduced.
The scale of policy inlervention i an import-competing industry may be reducsd
ar enhaneed depending on whether fimms compers in guantity or price, A quantity
restriclion un imports acts as a collusive mechantsem even when firms compete in
quanbity. Moreover, such a restriction lewds, paradoxically. to a decrease in oulput
hy the import-competing domestic firm. Lastly, managenial Incentives may reducs
thie size of gains from multilaters] trade liberalization among similar countries.

While linear demand and cost functions have been assumed theoughout, the
insights oblained secem general and robust, But a formal analysis baving general
demund and cost functions (2s in Fuwn aod Grossman (198G)) seems quibe
[ormidable because of the three-suuge-pame natore of the mode], However, as long
as these funcrions are conlinuous and differentiable, alt the resulis oenally hold i
their corvatures wre sullicicolly simall.

Maoreover, as comectly observed by a referes, u general point emerging from the
andlysis is Lhat devianans from profit-maximization is not the only case petaining
o intrafirm decision which may have implicalions lor sirategic trade policy. Any
uther form of incentive seheme - whether 4o managers or workers—which is sel
sirategically {vis-a-vis those offered by other firms) will have i beuring on optimal
wade pobicy.
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