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NON-TECHNICAL SUMMARY

The strategic trade literature, which followed Brander and Spencer's {1985)
path-breaking arlicle, has pointed out that the case for strategic subsidies and
tarifis rests on particular assumptions about the number of domestic and
foreign competitors, the mode of oligopelistic conduct, the opportunity cost of
public funds, the general equilibnum interaction between the industry in
question and other oligopolistic sectors, among other factors. At a more
informal level, many commentators expressed another concem - that the
enactment of a strategic irade programme would amount to opening Pandora’s
box. In a setting ripe with strategic opportunities, and one where the
government would likely have limited information about the parameters
needed 1o design optimal palicy, it was felt that the policy-makers might fall
prey to strategic manipulation and political pressures, and that policy
cutcomas under an inferventionist regime would be so far from the Brander-
Spencer ideal that it would be better in fact to have no strategic policies at all.

In this paper we propose to peek into Pandora’s box. We consider whether a
benevolent government that seeks to maximize national welfare and that has
the opportunity to introduce a programme of strategic trade policy ought to do
s0, or, altematively, whether it would be better for the govemnment to commit
itself to free trade. The government we study may have perfect or imperfect
information. In either case, if it opts for a programme of active policy
intervention it will leave itself open 1o strategic manipulation by the private
sector. Its vulnerability anses from our assumption that firms can take some
actions after the programme has been enacted but before the specific ievel of
the policy mstrument has been set. These actions can be used to influence the
policy-maker's choice of the policy level. Here we focus on only one such
action, namely up-front investments in capital or knowledge. These
mvestments reduce marginal production costs for the firms, and so typically
ncrease the size of the welfare-maximizing subsidy or tanff. if the government
1s imperfectly informed about firms’ abilities, the investments might also be
used by the more efficient firms to signal that they are worthy of a larger
subsidy. Since the private benefits from such investments (which include the
induced effect on the policy-maker as well as the direct effect on costs and the
strategic effect on the nval foreign firms) exceed the social benefits, the
manipuialive firms tend to overinvest in capital. This potential for over-
mvestment represents a social cost of the policy programme, which must be
weighed against its potential strategic benefits.



Our analysis suggests two main conclusions. First, a programme of strategic
trade policy is fikely to generate national benefits relative to a commitment to
free trade when the cost of investment is either large or small. When large, the
firms wilt not have much incentive to manipulate the government. And when
smali, the social cost of any strategic over-investment will be modest. In
contrast, a government has reason to commit to free trade for moderate values
of the parameter reflecting the cost of capital. Second, the range of
parameters for which a commitment {o free trade is desirable is likely to be
larger when the government is imperfectly {and asymmetrically} informed than
when it has complete information about the productivity of domestic firms. This
finding lends some support to many trade economists’ instinctive belief that a
fack of information among the relevant policy-makers would reduce the
attractiveriess of strategic trade intervention.



1 Introduction

Ever since James Brander and Barbara Spencer established that, when global markets
are umperfectly competitive, export subsidies and smport tariffs mght be used strate-
gically to enhance a country’s national welfare, trade cconomsts have fretted the
practical significance of therr findings. An mitial concern addressed the robustness
of their conclusion: Is strategic support for domestic oligopolists always desirable,
many readers asked, or mmght the case for such policies be limited to cerban eco-
nome emvironments?  Tles concern spawned mumerous theoretical studies, and it
was soon establishied that the argument for subsidies and tarifls rests on particalar
assumptions about the mmmber of domestic and foreign competitors, the mode of
oligopelistic conduct, the opportumity cost of public funds, the general equilibrnim
\nteraction bebween the mdustry m question and other oligopolistic sectors, and other
considerations {see Brander, 1995, and the papers cited therem).

There was, owever, ai oven nore pervasive worry about the Brander-Spencer
finding, albeit one that was not as well articulated. Many comipentators feared
that cnacting & program of strategie trade policy would sotichow be tantamount
to opening Pandoera’s box. In a setting npe with strategic opportunitics, and one
where the government would likely have limited information about the parameters

needed to design optimal policy, it was leit that the policymakers might fall prey to

strafegme mampulation and political pressures, and that policy entcomes under an
nterventiomst regune would be so far from the Brander-Spencer ideal that it wonld
be botter 1n {act to have no stratege polictes at all. To & large extent, this reaction
reflected the ¢ prior: bias of trade economusts agamst trade activism, rather than
being the unplication of ngorous analysis. Unfortunately, littie effort was made to
identify the politieal and economic conditions under which these misgivings would
mdeed be mstified.

Ti: this paper, we propose to peek info Paudora’s bex. We will consider whether &



benevolent government secking to maxmmze national welfare' and having the oppor-
tunity to introduce a pragrom of strategic trade policy ought to do so, or, alternatively,
whether the government would be better off cornmitting itsell to free trade. The gov-
ernment we study may have perfect or unperfect information. In either case, if it
opts for u program of active policy ntervention it will leave itself open to stratege
mampudation by the private sector. Its vulnerability arises from our assumption that
firms can take soine actions after the program has been enacted but before the specific
level of the policy instrument has been set. These actions can be used to mfluence
the policymaker's choice of the policy level.”

Firms might have vanous teols for engaging 1 such strategic mampulation, m-
cluding some that are political in nature and some that are purely economic. In the
political reatm, for example, firms might offer campaign contributions to politicians
who set a favorable level of the policy instrument or they might “lobby” the politicians
by providing bits of information that bolster therr case. Econcmuc mstruments would
melude any actions the firms mught take to alter the government's perception of the
optimal intervention. In this paper we focus on only one such action, namely up-front
investments 1 capital or knowledge. These investments reditce marginal production
costs for the firms, and so typically increase the size of the welfare-maxirmizing subsidy
or tariff (see Neary, 1694). If the government is imperfectly informed about firms’
abilities, the mvestments mght also be used by the more efficient firms to signal that

they are worthy of a large subsidy. Since the private benefits fom snch mvestments

In this paper, we do not address the renlistic prospect that & government migit be induced to
pursue objectives other than aggregate welfare for its own politicsl gamn. However, our methods
could readily be applied to examne tire value of commutment to free trade when a povernment with
oppuortinities for strateme trade mtervention s politically motivated. See, for example, Magg and

Rodrignez-Clare (1996}, who exammne a stmilor question 1 a competitive setting,
*Scumtman (1897} aiso modes strategc trade policy as an mitial discrete choice between froo trade

and ectivism, with the jevel of intervention bemng set later, after firms have bad an opportunity to
react to the ecastence of the program. However, the fimns in his model choose ondy whether to enter

the ndustry stay out, and so they are unable to mampuiate the goverament strategicaily.

(3]



(which mchude the mduced effect on the policymaker as well as the direct effect on
costs and the strategic effect on the rival foreign firms) exceed the soctal benefits, the
manspulative firms tend to over-mvest m capital. This potential for over-investment
represents a soctal cost of the policy program that must be weighed against 1ts po-
tential strategic benefits. The question of whether i 15 better to have a regune of
strategic intervention or one of commitment to free trade becomes an wsue of rules
versus discretion, w1 the sense described by Kydland and Prescott (1977} m their
serminal paper on the topic.

Clur analysis snggests two man conelusions. First, a program of strategie trade
policy s likely to generate national benelits relative to a commtment to free trade
when the cost of investment 15 either very large or very small. When large, the firms
will not have much meentive to mampulate the government. And when small, the
socal cost of any stralegic over-nvestment will be modest. Inn contrast, a government
may have teason to commit to free trade for moderate values of the parameter re-
flecting the cost of capital. Second, the range of parameters for which a commitment
to [ree trade 18 deswable 13 kely to be larger when the government 15 imperfectiy
{(and asymmetrically) miormed than when 14 gams complete information about the
productivity of domestic firms. This finding lends soime support to many trade econo-
musts” mstinetive beliel that a fack of information among the retevant policymakers
would reduce the attractiveness of strategic trade mtervention.”

The remander of the paper s orgamzed as follows. In the next section, we

compare a regine of strategic tracie mitervention to a cominitment to free trade m

IThis 15 not. the first paper to examine how the presence af asymmetne mformation affects optimal
trade policy choices. Qiu (1994} and Maggi (1997) have wrvestigated the optimal design of incentive-
compatible trade policies when the government does nat know firms’ costs. However, they focus on
settings 1 which the firms act only after the poficy schedule has been set, and so the firms have no
ability to miluence the government’s choice of policy. The focus of these papers 1s qute different
fram ours, masmuch as they are not coneerned with the potential Lenefits of o commitment to free

trade 85 # way to foreciose strategic manipniation by domestic finms,



a familiar Brander-Spencer setting 1 which the government s fully informed, but
the (single) domestic firm can mstall capital prior to the policymaker's choice of an
optimal export subsidy. In Section 3 we extend the analysis to situations 1 which
the government does not know the “type” (efficiency) of the domestic firm. The
conchiding section summanzes our findings and contains a brief discussion of possible

extensions.,

2 Free Trade vs. Strategic Trade with Full Infor-
mation

We follew Brander and Spencer {1985) in exanumng the simplest setéing m winch
strategic trade policy might be attractive. A single home firm competes with a smgle
foreign firm for sales in an export market. The fwo firtas produce a homogeneous
good with inverse demand p(z -+ =7}, where = aud z* represent safes of the home and
foreign firm, respectively. The foreign firm has a constant and known marginat cost
of ¢* The fome firm’s marginal cost is given by ¢{k; §), where £ 15 the firm's capital
stock (or, alternatively, the amount of its “lmowledge capital”) and 8 13 & parameter
deseribing the efficiency or “type” of the firm. We assume that ¢f-) is continuous and
differentiable, that a firm of a given type has a lower marginal cost the greater its
capital stock, that “lugher types” have lugher costs, and that both margmal cost and

the margmal gain from additionaf capital are finite. More formally,

Assumption 1: c) 25 smooth, with e, <0, ¢ > 0, ¢ > 0, c(0; 8) finite and ¢,.(0; &}
finite.

In choosing its capital stock, the home firm bears a cost of investment, given by ai(k),
where @ 15 a positive parameter. We assume that the elasticity of i(-) 1s posstive and

bounded away from zero; e, it obeys
Assumption 2: (k) = &'(8)/i(k) 2 12> 0 for all &.
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In this section we assume that the firm’s type 13 known to the hame government
(and to the Arm’s foreign rival). We therefore omt the argument # for tie tine bemng.
The home firm's profits then are given by IT = {p{z-+x") —e(k)+sje—ai(k), where s15
a (per-umit} export subsidy, while the foretgn firm's profits are I = plz+a)—cz
The home government’s cbjective 18 to maximize the lhome firm's profits net of any
subsidy costs. This can be written as W = |p{z + ) — c{k)fz — ai(k). The timmug 15
as follows. Tirst, the government decides whether to initiate o program of strategic
ntervention or whether to conumit itseif instead to a policy of frec trade® After the
goverameni has made this decision, the firm chooses how much to wvest  Following
the ivestment decision, the government sets the level of its export subsidy s, where
of course s = 0 if the government has commtied itself to free trade. Finally, the two
firms engage w Cournot competition to maxsmze thew profits.”

Consider frst. tiwe chain of cvents when the government enacts a program of strate-
me istervention at the nutiat dewmsion stage. In the event, the government will seb. its
subsidy after the home fivm's margmal cost has been fully determued. As Brander

and Spencer {1983) have shown, the optimal subsidy s 15 given by

1l+a' R

§ == :rrj'(:\:)m )

We do not addsess the ssue of iiow the povernment can make this commitment. Alse, we do not
allow the goveriment to conumit to an alternative trade policy besides free trade. This assumphion
requires justification. Presumably it takes Jonger for the government. to mitinte a program of strategic
witervention, which mvelves setting up an administening body and a sel of bureaucraiic procedures,
than it does for a firm to alter the lovel of its capital stock. However, once such @ Program is in
piace, the povernment would appear to be able 1o adjust the level of the subsidy (or tax} relatively

quickly compared to the time needed for changes m the firnrs capital.
$This tunme 15 remiuscent of the one studied by Goldberg {1945). However, she does not allow

an nitial stage with o potentind government commitinent to free trade. Moreover, the firms i her
model cioose ondy & masxunuwn output fevel {Le., “capacitv”) amd not a capial stock that affects
subsequent production costs. The capacity chowe affords firms no ability to wflsence the poliey

choice of their government,



where X = x4+ 2" 15 aggregate sales, 0” = 2" /X 15 the foreign firm’s market share,
and B = Xp"/p 15 a measure of the concavity of demaud. The ophimal subsidy is
positive provided that [+ o* [ > 0, which 1s trae if and ondy if the home and foreign
goads are sirafegic substifufes 1n the sense of Bitdow et al. (1985). We will henceforth
assnme this to be the case.

The optimal subsidy depends on the home firm's costs, because the various vari-
ables on the right-hand side of (1} do. Herein lies the firm's opportunity for strategic
manspudation. In addition to the other considerations that determine the firm's op-
tirmnal investment, it has an mcentive to chioose £ so as fo mduce the government to
grant a large subsidy. This means choosing & larger £ than otherwice if ds/de < 0
and choosing a smaller & than otherwise if ds/dc > 0.

As Neary (1994) has shown, the sign of ds/dc cannot be told i general. But
there are several cases where the optimal strategie subsidy definitely rises as the
home firm’s marginal cost declines. For example, ds/dc < 0 when demand 1s linear.
Also, if the demand function has a constant efasticity and the home and foreign goods
are strategic substitutes {as we have assumed), then ds/de must be negative.® In these
cases and others [ike them, the opportunity for strategic mampulation augments the
marginal private benefit of investment.

Next we argue that, when ds/de < 0, the firm mstalls more capital than 1s socially
optimal, The first-best level, i, would emerge if the government contd choose the
capital stock (instead of the firm} along with its choice of an optimal subsidy rate.
Note that the firm’s objective diverges from the government’s by the extent of the
subsidy payments, s(k)z{s{k), k), which enter the firm's profits but not net welfare.
It 15 straightforward to show that total subsidy payments are mncreasing m & The
umt subsidy s 1s mereasing mn &, because investment rechices ¢ and a lower ¢ induces
a lugher 5. Furthermore, the output level 1 incresses with & for two rensons: first,

investment reduces the trune marginal cost, and thus mduces the firm to ncrease

5When demand has a constant elasticity e, strategic subsitutability requires ¢ < 7 fle” — 1)

Meanwhile, e < (77 +1}/(¢" — 1} 15 sullterent for ds/de < 0 in the case of constant-elast:eity demand.



output (both as o direct response and as a strategic response to the contraction m
the foreign firm's output); second, mvestment mduces & lugher subsidy {as we just
argued) and hence decreases the percerved marginat cost ¢ — s.

Having established that investment increases total subsidy payments, it 15 a shor
step to conclude that & > k. 1T S(k) denotes total subsidy payments, we have =
¥ 4 5. Since % = { at i: and S'(k) > 0, it {ollows that %‘;‘- > {1 at 1:-, hence the firm
will choose a level of & lugher than k.

In short, the exstence of a strategic trade program distorts the firra's allocation
decision.? This distortion can be avoided if the government commits itself to a policy
of free trade. However, such & commtment means foregomg the benefits of profit-
shifting.® Therew lies the trade-off confronting the wellare-maximizing government.

The potential supertority of a commitment to free trade s illustrated m Figure 1
In the &gure, the curve 55 depicts the optimal export subsidy as a function of the
size of the eapital stock. The curve XK shows the first-best capital stock for each
subsidy level. The epitmum opfimorum s at pomt (0, where the two curves intersect.
But the profit-maxirmzmg firm does not choose a pomt on KK, and so outcome O
15 not achieved. Instead, it chooses a pomt such as ESTP where an so-profit locus
{indicated by the broken curve) 15 tangent to 55, Iso-welfare focy are cllipses that
emanate from pownt O aud that are honzontal where they cross KK and vertical
where they cross S§. A comumitment to free trade generates an outcome at EFY,
wihucly, i the case illustrated, yields hgher total surplus than the eutcome at ESTE

We are now prepared to state the man result of tins section, whicl 15

TThis concluson 1 foreshadowed m Spencer and Brander {1083), who argued that an optunal
regune of industrial and trade policy combines an export subsidy with an mvestmont fer. As thev
nore, “The tax on [investiment] 1s exactiv as recuared to undo the linvestnuent} bins and indace the

domnestze firm to mnimize costs.” {p.717)
BThe home lrm can achieve seme of the bepelits from the optimal export subsidy by using

investmient os a stratege weapon a k Dixit {1880). However, mvestment gses resources whereas the

subsidy does not, so the latter 15 4 more eificient menns of effecting profit-shifting.

-}



Proposition 1 Assume that home end forewgn exports are strategic substilutes, that
the wnvestment and production technologies obey Assumptions [ and £, and that the
optimal expori subsidy declines with marqmnal cost. Then there emist scalors a; and
@y such that domestic surplus :s lagher wn a program of strateqic ezporl promoiion

than under o commiiment to free trade for all o < oy and o > oo,

Proof. See appendix.

Note that this proposition does not ensure the existence of arenmstances under
which & commitment to free trade 15 preferable to a regime of strategic intervention.
Rather, 1t says that, if such a commitment to free trade ever 15 desirable, 1t must
be so for an intermediate range of parameters describmg the cost of investment.
The intuition for the result 1s straghtforward. If o 1s large, then the marginal cost of
capital is high, and the firm has little incentive to engage m strategic over-investment.
On the other hand, if o 15 small, the firm does over-mvest, but the secal cost of the
extra capital 15 smell. In either case, the welfare loss assocated with the sub-optimal
mvestment 1s ontweighed by the gain generated with the strategie export subsidy.

But if o 15 not extreme, there 15 no guarantee that thus 15 so.

A Linear-Quadratic Example

To illustrate that a commitment to free trade may be optimal for some mtermediate
range of parameter values, we present a linear-quadratic example. Suppose Lhat
demand takes the form & = A—bp and that the cost of capital is giver: by (k) = ak®
Installect capital reduces margmal production cost according to ¢ = 8 ~ &, for £ < 6.
For &k > &, we have c = (.Y Finally, assume that A +¢* > 20, so that the home firm

would make positive export, sales even if no capital were mstalled,

“Note that this cost fanction does not quéte satisfy the requrements of Assumption L. In partic-
ular, if 1s not differentinble at & = ¢. Nonetheless, the example preserves the spirit of the trade-offs
present :n the more general setting, and allows the potentiai suporiority of o commitment to free

trade to be seen quite clearly.



Consider first the regune with free trade. I we take & as given for the moment,
then we can solve the Cournot game 15 the usual manner to find p and z as fanctions
of k. Then the optimal nvestment for the home firm s the one that maxumzes
ip(k) — c(k)jm (i} - ak?, Solving tlus problem, we find

2 . . HAt+e”
" { gam(Ate —20) ez o @

e ety
I i o< =55

kpp =

Notice that the firm drives margusal cost to zero when either the cost of capital or
the price responsiveness of demand 13 simall. Otherwise, the mvestment problem has

an interior sofution. Substitating back mnto the Cournot solution gives the free-trade

exports,
da ;i - s 2AA4e])
EFp = I egipi ("" +e - 28) ifo = aal (3)
e Act e Mt
l K o< [

Finally, we can msert the expression for kpp mto the formmla for net profits, to
compute total welfare, since welfare and prafits are identical m the absence of trade

policy. This yelds

o[ memtee - iz
Wer =3 (e o o ) )
Ub & o b

Now consider what Lappens when the government opts for a progran of strategic
trade pelicy. The povernment’s objective 15 to maximize producer surpius net of
subsidy costs, or W = [p — c(k)]x ~ ak? At the time that the subsidy rate 15 set,
the size of the capital stock will already have been chosen. The government sets § to
induce the Stackelberg outcome 1m the export market, which implies

A+ —2elk)

§= (3

with o{k) = maxif — &, 0]. Thus, the snbsidy rate mereases with the size of the capital
stock 1 the range where ivestment reduces productien costs. This gives the frm a

strategic meentive to over-imvest, as we Liave already discussed.

9



The firm chooses its capital stock to maxumaze profits net of investment costs,
mciuding of course the receipts it collects from the export subsidy. The optimal
& maximuzes |p(k) 4 s(k} — e(k)|z(k) — ak® 1t 13 easy to denve the equilibnium
capital stock, kgpp, that emerges when the government has opened the door to trade

intervention. We find

i + H . At
kspp = Teeon (A + ¢t - 20) ifo > S (6)
g o<

Now we can calculate the optimal subsidy rate usmg (5, and then the equilibrnim

export volume from z = (A + ¢* — 2e + 25)/3b. This yields

f (A -+ —20)  ifa x4

P 6t s
Ate! ifa < Adet
2% 260

Comparing (3} and {7), it 15 apparent that a greater volume of exports results when
the government operates a program of strategic subsidies than when it commits itself
to free trade. Finally, we compute total surpius under the strategic trade regime.

Using the formuda for W, we find

fleb=d) (44t - 20)? i a > A

— 8lab-1}¢ 204
Wsrp =q "ol , P (8)
e aff if o < S

We are now prepared to compare welfare outeomes under the aiternative regimes.
Notice first that if o < 2(A + ¢*}/98b, then both kpp and kgpp, and mndeed the
first-best level of the capttal stock, are equal to §. In the event, thore can be no
over-mvestment, and realized welfare must be greater under a program of strategic
mtervention than under a commitment to free trade. On the ather haud, i a is large
enough, then the firm will cheose £ < # under esther reguse. In these circumstances,
we can compare the top row of (4) with the top row of (8}, from wluch we conclude
that Werp > Wer if @ > 6/b. Now refer to Figare 2. The top panel corresponds
to the case m which A +¢* > 120, Then kgrp = 0 for all o < (A +c*}/20, and

16 15 readily seen that Wyrp > Wep over this entire range. For a > {A+c)/28,

10



kpr < kgrp < 0. But smee a > 6/b throughout tius region of the parameter space,
we have that Werp > Wy bere as well. Thus, there are no parwmeter values for
which a commitment to free trade 1s desirable when A4 +¢" > 1260,

The bottom panel of Figure 2 depicts the situation when 4 + ¢* < 126. Then
kpp = 0 for a < (A +c")/90b, while ksrp = 8 for o < (A + ¢*}/28b. For 6/b >
a > (A+¢")/20b, the optimal investment leaves posttive production costs nnder both
regimes, and welfare 1s lughier when the govermment commits to free trade than when
it does not. Indeed the commitment to free trade s desirable for all & € {&,6/8),
where & 1s the greator root of the guadratic equation {A + ¢7)?/85 — af” = oA +
e — 20V {90k — 4).

The resuits for the linear-quadratic exampie confirm our earlier discussion, A
program of strategic trade 1s preferable to o commitment to free trade when the pa-
rameter reflecting the cost of investment 15 cither very large or very small, whereas a
commitiment to forego strategic trade ocpportunities may be desirable for an interme-

diate range of parameter values,

3 Asymmetric Information

The design of an optimal strategic policy requres that the government have detailed
formation about the cost parameters for domestic and loreign firms, the demand
conditions n the fargeted industry, the nature of oligopolistic conduct, and so on.
it has been argued that few governments will have such information, and that the
attractiveness of strateme mtervention 1s dinumshed as a resuft. But if tins ssmple
argunent were cotrect, it would speak agamst ali forms of government mtervention,
inasmuch as policymakers rarely have all the mformation they need to implement the
polictes prescribed by economic theory.

In this section we exanune a mere subtle form of the wformation argument. We
argue thal firms are likely to have better information about their own cost conditions

than is available to the policymaker, and that thss mfermalion asymmelry con create

11



an 1acentive for costly signalling. The signalling, like the over-investment of the last
section, represents a form of strategic mampulation of the government by private
agents 1 response to & pregram of policy miervention. Accordingly, asyrametric
mformation may tilt the balance 1n favor of & commitment to free trade 1n situations
where an active trade policy wounld be indicated were policymakers better informed.

Let us revisit the duopolistic competition for exports and profits, but now fet the
domestic participant be one of two types. If § = 6, the firin 15 a “low-cost” or “more-
cficient” type, with per-unit production costs of c{k, ). If 8 = 8y > 0, the firm s
mstead & “higli-cost” or “less-eficient” competitor, with per-unit production costs of
c{k, ). We will consider whether the government shonld commut to a policy of free
trade at a time when it knows only the probability distribution over types. To make
meanngini statements about the unplications of asymmetnc mformation we need to
define a symmetric-information benchmark, Our benclmark scenano will be one 1n
winch the policymaker anticipates that pature will reveal the true valne of ¢ to al}
observers before any mvestment or policy decisions must be taken, In the alternative
scenarto, nature will leave the policymaker and firms asymmetrically mnformed. The
industry participants will learn ¢ before the wvestment decsion must be made, but
the policymaker will be left to infer what she can from the actions that are taken.
We let q be the prior probability that @ = §; m either case.

Ins the benclimark scenario, events uaravel exactly as m the previous section. The
government knows that, for each possible value of f, strategic over-mvestment will
occur if & program of export promotion 15 1 piace. The government can calculate
the investinents that will be made by each possible type, and the subsidy rates it will
be mduiced to select. Therefore, it can calculate Werp(f), the welfare fovel that will
resitlt with export subsidies when the firm 1s of type 0, and EWerp = qWepp(fiy) +
{t — 73 Wsrp(fy), the expected welfare under a program of strategic intervention.
This it compares to EWpp = qWep(dL) + (1 — g)Wrr(8yr), the expected welfare i a

regune without subsidies, when considering the desirability of a commitment to free



trade.

Now consider the aiternative scenano, where the government foresees its impend-
g informational disadvantage. Of course, i it commits to free trade, it will have
no policies to set, and so s lack of information will be of no cousequence. As
in the benchmark scenario, the government garners expected welfare of EWpp =
qWep(f1) + (1 — q)Wep(@y) if it makes this chowe. However, outeomes muy differ
from the benchmark scenario if a program of strategic mtervention 1s adopted instead.

We will focus on separating equilibna, e, equilibna in winch the two types of
firms choose different capital levels, therehy revealing thesr identitics to the government. ™
To make the relevant pownts i a sharper way, we will assume that demand s linear;
we will remark later on how our results generalize to the case of nenlinear demand.

Since the optimal strategic subsidy declines with cost when demand s linear, a
low-cost firm would wish the government o be hifly informed about its type. This
15 s0 beeause, if the government. knew its type, i would set a lugher subsidy than
thie one that maxamzes expected welfare m the face of uncertamty. A low-cost firm
mught attempt to conunumcate its identity to the government by "signalling”, re.,
by making an wnvestinent that would be unprofitable for a ngh-cost. type fo imitate.

To deseribe how shis wonld work, we need some additional notation. Tet TIE(k) be
the profits net of investment costs that a firm with cost parameter ; would earn in the
Cournot. competition if it mnstalled a capital stock of s1ze & and the government set the
strategc subsidy that s optimal for a firm with costs ¢{k; ;). Let T = max, [13(k)
and l—.‘, = argmaxg I3{k). Natice that l_: 15 the capital that a firm of type ¢ woukl
mstall i a regime of strategic interveniion if the government were flly informed. [t
15 stranghitforsard to show that the set of separating equilibnia 1s grven by all pars

(B L) such that ky satisfies the following two conditions:

I = 0 () (9)

"% [ore precisely, we look at separating Perfect Bayesian Equiliboa {PBE), Pooling PBE equifibna
may east 1 this game, but we note that they would not satisfy Cho and Kreps' (1987) "intuitive

critenion®, so cur focus on separating equilibrin does not appear too restrctive.

13



£lk) 2 T (10)

The first condition ensures that a high-cost type would not wish to mumic the wrvest-
ment behavior of low-cost type. The low-cost type sets a fevel of investment & that
15 mtended to reveal its identity to the policymaker. The message will be compelling
only if a lugh-vost type would earn fower profits by choosing &y, itself, thereby invok-
ing o high subsidy, than by choosing the optimal mnvestinent for its type, ch}‘;f, and
accepting the lower subsidy. The second condition guarantees that the low-cost type
prefers to send the signal than to deviate to any other levei of capital. !}

Our next task 1s to characterize the functions [T5(k) and to identify the valnes of &y,
that satisfy the two mcentive-compatibility constramts. We [ocus on the interesting
case i which (i) 2 separating equilibrium exists, and (i) the [nllanformation outcome
cannof be supported as a separating equilibrum (L.e., [T (EF) > [I})."* Notice, first,
that T2 > max{Tlk, T1¥) and 118 < mun(f1%, 0#). These observations follow from
the envelope theorem and the fact that profits are incressing m the subsidy rate and
decreasing 1 the parameter describmg production costs. They are reflected m our
depictions of the vanious IE(%) enrves m Figure 3.

TFle twe panels of the Hgure show two possibie ordenings of the optimal capitat
stocks, ¥, The top panel has kf > max(Ef, Elf) and B < mn{k}, kff). That 1s, an
efficient, firm smown by the government to be efficient would 1nvest more than either
an mefficient frm thought to be efficient or an elficient firm thought to be mefficient.

And an meficient frm known by the governmeent to be meflicient woudd 1nvest less

W can support the separating equilibrn with the out-of-cquilibrium befiefs for the policymaler
that any capitai stock different from & 1ndicates that the Brm has high costs. These are the
“worst" heliefs for the government to bold, hence they support the largest possible set of separating
equilibria. If the government holds these beliefs, any deviation by a low-cost type will induce the
policymaker to helieve # = 8y, leaving the firm with profits of at most 1% Condition (10} ensures

that no such deviatson is profitable.
Y These conditions are somewhat restrictive in this two-lype model, bui one can show that iz a

continuous-type version of this model they would be satssfied under weak regufarity conditions.
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than either an mefficient firm thought to be efficient or an efficient firm thougiy fo
be mefficient. The following lemma provides a sufficient condition for this orderng

to arise:

Lemma 1 If e > 0 and product demand s linear, then Ef > max(kh, k) and

B < mun(lh, k).

Proof. See appendix.

The condition cgs = 0 is a plausibie one. It says that when comparning two firms
with the same capital stock, the more efficient one {lower §) will achieve an equal or
greater reduction 1 cost from a given margnal mnvestment than the less efficient one.
If it happens, however, that cpg 3s negative, the ordering of the optimal capital stocks
may be reversed, giving rise to a situation such as that depicted 1n panel {b).}* We
defer discussion of this case until later m the section.

Suppose then that the ordering of the optimal capital stocks 1s as depicted 3
panel {a). Usmg the fizre, we can identify the potential eguilibrium values of &p.
Condition (9) requires that £, be no smaller than k. This is the munsmur investment
that a low-cost type can make such that a high-cost type would have no desire to
follow suit. Condition {10} dictates that &z, must lie in the mberval between £} and
kY. Combiung the two, a separating equilibrium must have kg, € [k, kf}. Since we
fhave assumed that a separating equilibrum exists, 1t must be that &} > &f. And
since we have assumed that the Rudl-information outcorse cannot be supported as
an equilibrium, it must be that kf > kf. Thus, a low-cost firm must wmerease its
mvestment relative to the full-mformation levet 1 order to signal its type.™

Let us summarize the discussion up until this point. A program of strategic inter-

vention may give fow-cost firms an mcentive to signal their type to the policymaker, if

Bn fact, for ey sufficzently negative, the situntion m panef {b} musi obtam; sec the appendix.
M note that, among the fevels of & that satisfy the conditions for n Perfect Bavesian Equm-

librium, the umaue fovel that aiso satisfies the “intuitive critenon” (Cho and Kreps {1987]) 15 the

ieast-cost suznal, k.
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the latter is 1mperfectly mformed about the firm's cost pararaeters. If more-efficient
firms tend to invest more than fess-efficient firms, then 2 low-cost firm can distin-
mnsh itself by mvesting even more than it othierwise would. This extra mvestment 18
costly for the firin to undertake, but would be even more costly for a lugh-cost firm
to carry out, Accordingly, the policymaker can infer that only a low-cost type would
be willing to send this signal,

Now we are ready to pose the mawn question of tlus section: How does asymmetric
wiformation about firms’® costs affect the desirability of an er anle commitment to
free trade? We comparce the range of cost-of-investment parameters o for whuch a
commitment to free trade wonld be desirable when the policymaker s imperfectly
mformed and subject to an nformational disadvantage with the range of parameters
for winch commitment 15 optimai 1z the symmetric-information benchmark. In the
latter case, the policymaker eventually fearns a firm’s type without having to infer
anytiing from its bebavior. In making this comparison, we assume of course that the
potential types of the firms {f, and ) are the same m the two scenarios, and so s
the prier probabifity g that a firmm will have fow costs,

As the following proposition states, this question admits a clear-cut answer m the

case where demand 1s linear and ¢ > 2

Proposition 2 [f ¢ > 0, product demand s linear, and asymmetric wformation
resuils m g separaling cquilibrium, then the range of parameters a for whieh a com-
mitment to free trade 15 socially preferable to o rejme of strategc mtervention s

targer with asymmetric informaltion than wn the symmetric-information benchmnark.

Proof. The proof of the proposition 15 straightforward 1n the light of our previous
discusgion.  First note that, for a given value of a, the expected welfare of a com-
mitment to free trade is the same i the benclunark scenano as m the scenario with
asyrnetric wformation. Since the government takes no action, a frm of a given
type makes the same mvestment irrespective of whab information is available to the

government. Also, if the government chooses a remme of strategic intervention and
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the firm happens to be a high-cost type, the realized welfare will be the same
either scenario. To see tius, notice that: (i) the lugh-cost type mvests k5 n the
sceparie with asymmetne formation, which 1s the same as what 1§ mvests when
the government learns its type; (ii) m a separating equilibrum the polieymaker m-
fers the firm’s type from its investraent, hence she sets the same subsidy rate as i
the symmetric-information benchenark; and (i) with the same capital stock and the
same subsidy rate, the competing duopolists make the same output choices. So all
eutromes are the same under the alternative scenanios when it happens that the firm
is an mefficient type.

In contrast, the two scenarios yield different outcomes when the government opts
for a progratn of strategic trade and nature happens to choose a low-cost type. In the
benchmark scenarto, the firm makes the full-information mvestment choice, i:_f: , and
the government sets the subsidy sic(kf; 8,,)]. Under asymmetric information, the frm
signals its type by choosing & = f, > kf > k}. The policymaker mnfers that § = d;, m
a separating equilibnium, and so the subsidy 15 sic(ky; 0;,)]. Now recall from Secsion
2, and m particular the disenssion surrcunding Figure 1, that investment by a firm of
any known fype exceeds the first-best fevel. If a low-cost firm mvests even more than
Ef 1n order to signal its type, then the resuiting welfare jevel must be fower than
the fullinformation case. It follows that if &y, > kf, the expected welfare under a
program of strategc trade carried out in an environment of asymmetric mformation
falls short of the expected welfare from the program i the benchmark scenario. Since
this 15 true for any value of o, the mtroduction of asymmetric mformation must &ilt

the chowee in favor of a commitment to free trade.

Our result lends some (Himited} sapport to the view that imperfect information
on the part of the policymaker dimnishes the attractiveness of a program of strategic
export subsidies. Qhir argument requres not oniy that the government be irnperfectly
informed, but afso that it suffer an mformational disadvantage refative to participants

m the mdustry. Then, if low-cost firms expand their investment 1 order to signaf that
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they are worthy of a larger subsidy, this “signalling distortion” will exacerbate the
distortion owing to stratemic mampulation. In the event, a commitment to free trade
will be desirable for an even larger range of investment-cost parameters than woull
pe the case i the government could directly observe a firm’s costs before setting its
trade policy.

Next we diseuss how our conclusions mught change if ¢ were negative, and
particular if it were negative enough to make the ordermg of the optimal capital
stocks such as that depicted m panel () of Figure 3, 1.2 b < mm{k, k) and
EE > max(Rg, 7). in this case, condition (190) agam requures that by € Py K7},
but {9) requires that &y be no larger than kf. The equilibrim vajues of k;, are now
those between &} and k7, all of which are smaller than the fullinformation levef, EL.
in tlus case, a low-cost firm signals its type by holding back on mvestment, that s,
by choosing ky, < fc}j The intwition 1s that, if more-efficient firms 1nvest less than
otiiers : the absence of any asymmetnce information, then an effective signai will
require these Arms to eut back on ther mmvestiment; this signal 1s costly, but it would
be even: more costly for the high-cost type to imitate.

If the low-cost firm signals its identity by cutting back on its mvestment, the
result of Proposition 2 may be reversed; since investment by a firm of any known
type exceeds the first-best level, the resuiting welfare level may be Lhigher than in the
full-information case, if the reduction 1n £ 1s not too great. If this is the case, the range
of parameters a for which a commitment Lo frec trade s desirable will be smaller with

asyminetrie mformation than m the symmetric-imformation benchmark.!®

15This case obtams, for example, if o(k, 8} = =%, with @ sufficently higs.

YW note here how our results generalize when the nssumption of Hirear demand s refuxed. If
demand is approxumately linear, our results hold exactly as stated, But if demand is highly nonlinear,
the condition ¢p > § is no longer sufficient for Proposition 2 to hold; the result 15 ensured only if
o 15 sullicientdy positive. At any rate, it remams trise that the mmpact of asyminetne wnformation
s determmed in a crucial way by the ordenng of the optimal capital stocks: if this is as depicted in

panci {a), Proposition 2 holds; if panel {b) 15 the relevant ore, the resuit 15 likely to be reversed.
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4 Concluding Remarks

In this paper we have taken a first step toward examimg an argument frequently
levied against strategic trade activism — that, by enacting a program of intervention,
& government leaves itself open to strategic mantpulation by the private sector the
consequences of which can be so damaging that it would be better to have no strategic
policies at all. We have focused on one specific type of action that a domestic firm
mght take to influence a government’s choice of trade policy, namely, irreversible
mvestment to reduce manufacturing costs, and we have considered two forms that
the strategic mampulation might take. First, by sugmenting its capital stock, a firm
of any known type can induce its government to apply a larger subsidy. Second, by
mvesting differently from a high-cost firm, & more efficient firm can signal s type
to the government, thereby ensunng & lugher subsidy. The key question we have
addressed 15: Under what conditions would it be desirable bo comsmt to a regmime of
free trade rather than enact a program of strategic intervention?

Our analysis suggests two man conclusions. First, a program of strategic frade
poticy generates national benefits when the cost of investment s etther large or small,
whereas a commitment to free trade 1s likely to be preferable for miermediate valies
of this cost parameter. Second, the presence of asymmetric mformation betwesn the
government and domestic firms {in the sense that firms have hetter information about
their own productivity} tends o strengshen the case for commitment to free trade.!”

Before concluding, we wish to discuss briefly some possible extenstons of the analy-
s15. First, n examuung the mmplications of asymmetric information, we have focused
on a single parameter describing the domestic firm's productivity. One might also

wish to explore the implications of information asymmetries regarding other key pa-

Y1t 15 worth stressing that ali of our results have been derived assurmng a possive forelgn policy.
If several govornments might be simuitancousiy nctive m trade infervention, a commitment by all of
them to free trade may be desirable not onty for the reasons discussed here, but also as & way out

of the prisoners dilemma of strategic profit-shifting.
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rameters, meluding some that might appear more crucial than our cost parameter.
For example, the government may have limited information about the mode of com-
petition, and ia particular it may not know whether firms compete a la Courmot or &
ia. Bertrand. Here, the domestic firm would try to persuade the government that the
market 15 of the Cournot sort, since m this case the optimal strategic policy 15 & sub-
sicly, whereas a tax is indieated m the Bertrand case. Under symmetric information,
the “Cournot” firm mvests more than the “Bertrand” firm (because the stralegic
scope for cost-reduction 15 greater uncder Cournot competition). Under asymmetric
information, since it is the “Bertrand” firm that has bhe incentive to decerve the gov-
ernment, the “Cournot™ firm would signal its type hy overmvesting refative io the
fuli-nformation level. Thus, cur resuit that an mformational asymmetry exacerhates
the mvestment distortion, and henee strengthens the case for commitment to free
trade, shoutd hold m this setting as well.

Second, one could consider other instruments thet firms raight utilize to alier the
govermment’s perception of the optimal érade policy. For example, firms may be able
to mvest m “hard” information, 1e. they may seek direct evidence that supports
their case for a large subsidy and present such evidence to the government. If the
government 15 uncertain about the firms’ costs, firms will try to provide evidence
that they are highly efficient, and thus deserve a high subsidy. Qur result that
4 commitment te [ree trade tends to be desiwable when the cost of mvestment s
moderate 15 Hkely to hold also m this setting. The same basic mechanisi 85 M
our model should be at work: when the cost of mvestment (here, . information
acqusition) 18 great, firms have little meentive to manipulate the government; when
it. 18 slight, the socal cost of any distortion in the wvestment fevel will be smali.

If firms ¢an manipniate the government by producing evidence that bolsters ther
case, the government may have others weapons besides committing t0 free trade
regime for wsulating itself from strategie mampulation. For example, the agency

that sets brade policy mught be able to foreclose access to industry advocates, refus-



ing to consider the possibly “tamted” evidence they might submit. Such an 1nstitu-
tional “rule” would have the advantage of preventing firms from wasting resources
on formation manipulation, but the disadvantage that the agency rmight miss out
on potentially vaiuable information. An interesting task for future research would
be to compare the cffectiveness of alternative instibutional rules, such as foreclosing
access by fobby groups versus committing not te use stratege policies, designed to

neutralize strategic manipulation by the private sector.
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Appendix

Proof of Proposition 1

(i) We show first that limaeo{Wspp — Wer) > 0. Let #(&} be the redneed-form expression for the home
firmy's operating profits, when & = c— s 15 the firm's per-unit cost net of any export subsidy. Let (&) be

the corresponding output fevel for the home firm. Then

Werp — Wer = Helksrs) — s(c{hsrp))] = s(elksrp)Elc(ksre) — slclkerp))] — Flelker)]
~afi(ksre} — ilkpr) (A1)

As 0 = 0, kgrp — oo and kpp ~ oo, Let o{o0) 2 6. Then Fe(ksrp) ~ s(ellsrp)}} = Fleso = s{e ]
and #le(kpp)] — Fleo). Moreover, Slew — ${Ca)] = (Cas} Flroa — (e )] > Flewl, berause s{coo) 15 the
optimal strategsc subsidy when costs are ¢ So the first three terms on the right-hand side of (A1) sum
to a strictiv positive number as a — 0.

Now consider the term afi{kgrp)—i(ksy)]. Suppose for the moment thit this tenn 1s stoictly positive
for all a; re., limg..gali(kstp) ~ i{kpr)] = & > 0 for some §. Then the domestie inn could increase its
profits m the strategic-trade remme by changmng its capital stock from kerp to kg, This would save
a diserote positive amount & in vestmment costs, but would feave the finm with higher production costs
and a smailer subsidy. However, limaole(krr] — clksrp)} = 0 and Hima—ols{c{lrr} —s{cfksrpiil =0
Therefore, the discrete savings 1 mvestment costs would exceed the aegligible loss of operating profits.
This contradicts the fact that keyp 15 optimat given a. Thus, Bnggalilksyp) — ikrr)] = 0 and

Werp > Wer for a small encugh,

(1) Next we show that Hmqee(Vsre — W} = 0. Cleariy, kspp — 0 and kpp — 0 a8 @ — oo, Let
{0} = cp. Then a8 o — o, Flel(ksrp) — s{c(hgrp))} ~ Fleg - s(eo)} and Fle(kpr)} — #{cp). Moreover,
#ieg — ste)] ¢ {co) Fleg — s{ca)} > Flcal, because s(co) 13 the optumal strategic subsidy when costs ure
co. So e first three terms on the nght-hand side of {A1} sum to a sinctly positive number as o - o0,

Apma consider the terny ali{ksrp) — i{lrr). This can be written as
ilkgrp)  al'(krr) f(km'}] A

ali{llgrp) = i(kpr) = ai'{kgrp) l'l_,(;_"‘”“ — PR Ty

(A7)

The first-order condition for kpr unphics that g .o ni (kpr) = #'{co)er(0), while that for ksrp

1nplies Hitg—op ' (ksrp} = &' (co}[1 — " (ca}len(0). Therefore, fima e %{—’% = 1/it ~ {ea} > 0.
:.{:: - "3 = BimMga f,f(';'_,’;:';‘]) = {), smce kgrp — Uand kpp — 0.

it {oilows that the term wm souare brackets converges te zero, and so therefere does the cost of over-

Meanwhile, Assumption 2 implies limg e

mvestment, ali{ksre} — Hler}l. This proves that Wepp > Wy for o large cnough.



Proof of Lemma 1.

We can write IE{K) = fe(k; 6;) — s{clk; 8;)] — oi{l). The optimal capital stock K; cbeys the first-order

cendition, GlI}/@% = 0, and the second-arder condition, B'ZH; /8% < 0. The lemma reintes the sizes of

the vanous £, so we need to know how }T:"— varies with f; and @;. The comparative statics are mven

by GF/89; = —~|BPIL(k)/BkA0I/(6°I1 /043 and 2RL/28; = 8 IR k) /BkD8;| /|0PITL /O3, By the

second-order conditions, these have the same signs as G215 (k}/0k08; and SHIL(K) /8k80;, respectively.
We cafcalate

T = # (e )es(lL £+ ¥ Cnal) (43)

and e
S, = % O eI = (0] = F O (o) + & (eenal . (Ad)
When demand 15 linear, #7(8) = 5 > 0, and smnce ¢p > 0, ox < 0 and 5(c) = —3, the first terms on

the nght-hand sides of (A3) and {Aé} are both negative, Also, ¥'{€) < 0 and s”(c} = 0, so the second
term in cach oxpression 18 non-positive so long as ezg > 9. Therefore, when demand is linear, cpg > 0
unplies 8E/08; < 0 and 6@;/69,— < 0, which 1 turn umplies £f > max(E, k4) and B < mn{ki E5).

Nato also that #'(€) < 0 for any demand fanction. Therefore, the nght-hand sides of {A3) and {A4)
must be negative 1n generai for e sufficiently positive, and they musi be positive m general for cpg

sufliciently negative.
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