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Abstract.

A number of recent papers derive different results
about the effects of trade and industrial policy on
imperfectly competitive industries; policy concluSions
are sensitive to the specifications of both firm
behaviour and market structure. This paper sets out a
single model within which policy under different market
structures can be examined. The model permits com-
parison of results already in the literature, as well
as the further analysis of some cases. We consider the
four types of market structure generated by oligopoly
versus free entry, and segmented markets versus

integrated markets. 8y employing simple functional
forms we are able to make direct comparisons between
these cases. We conclude that the effects of policy

are greater when markets are segmented than when they
are integrated, and that - if transport costs are small
- policy is more potent when the number of firms is

. fixed than when there is free entry.
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1. INTRODUCTION

The sub-field of trade policy under conditions of
imperfect competition and increasing returns to scale has
reached a certain maturity, at least as measured by the
number of pub;ished articles on the topic. But this does
not seem to imply that we have a clear and complete under-
standing of either the positive or normative implications of
these twin assumptions. The contents of the various contri-
butions do not, in other words, aggregate into a coherent
"model” in the sense we get from the factor proportions
model. Different papers produce contradictory policy impli-

cations that aggregate into confusion and disarray.

An example of this can be provided by the various
results on export subsidies which have emerged in the
literature. If firms produce at price in excess of marginal
cost then there is a possibility that welfare may be raised
by using export subsidies to expand the output of domestic
firms. This argument has been extensively analysed for oli-
gopolistic industries (Krugman (1984), Brander and Spencer
{1985), Dixit (1984), Eaton and Grossman {1986)). If the
assumption that there is a fixed number of firms is replaced
by free entry, then the export subsidy will attract new
firms into the industry, so may not expand the output of
individual firms or change their average costs. Recent
papers by Horstmann and Markusen {1986) and Venables (1985)

demonstrate that the role of export subsidies then depends



crucially on whether international markets are segmented or
integrated. In the former case firms can set sales in
domestic and foreign markets independently, creating the
possibility that the price of a product may be different in
the two markets. In the latter case firms can control only
their total world sales, and the allocation of this quantity

between countries occurs so as to equalise product prices in

all markets.

This example suggests that policy conclusions depend on
industry structure assumptions (oligopoly (no entry) versus
free entry), and market structure assumptions (segmentation
versus integration). The purpose of this paper is to pro-
vide a single model from which to draw the four possible
cases generated by combining the industry structure and the
market structure assumptions. Our primary aim is to use the
model to generate comparisons between results already in the
literature. In addition, we obtain some new results con-
cerning policy with oligopoly and integrated markets, and
the role of transport costs in the case of free entry and

segmented markets.

In order to accomplish this purpose in a relatively
transparent way, we need to sacrifice generality in other
directions. We have done this with a vengeance by making
the following assumptions: (a) demand curves are linear,
(b) only specific taxes and subsidies are considered, (c)

marginal costs are constant, (d) conjectures are Cournot.



While many of the above-mentioned papers use these assump-
tions in any case, it is nevertheless true that the results
generated by the four models are not robust with respect to
variations in these assumptions. Many results can, for
example, turn on whether or not conjectures are Cournot
(Eaton and Grossman (1986)). But the purpose of this paper
is to offer a meaningful comparison of models, not to exam-
ine in detail any single case. We thus feel that the sacri-
fice of generality is worthwhile, but urge those not fami-
liar with the literature to remember that the policy impli-

cations of any particular model may not be robust.

2. DEMAND, SUPPLY, AND WELFARE

Each economy has a single factor of production; the
domestic economy’'s share of the world endowment of this fac-
tor is denoted 1, and in the foreign economy's denoted 1%
(1+1*=1). This factor may be used to produce a tradeable
composite commodity under perfect competition, and with
identical constant returns to scale technologies in each
country. Units are chosen such that the factor of produc-

tion and the composite may be taken as numeraire.

In addition, each country contains firms from an imper-
fectly competitive industry. We assume that all firms from
this industry in a particular country produce an identical
product, but permit national product differentiation; the
products produced by domestic and foreign firms will be

denoted X and Y respectively. Stars denote foreign



quantities so, for example, X* is the total amount of X sold
in the foreign market and X is the total sold in the domes-
tic market. Lower case x (x*) and y (y*) denote the outputs

per firm sold to the domestic (foreign) market. nx and ny

are the numbers of firms in the X and Y industries so X =

n.x and X* = nxx*, etc. The same notational convention is
ices ' %) a y %

employed on prices, so px (px) and py (py) denote

the consumer prices of X and Y in the domestic (foreign)

economy.

Domestic demands for the outputs of the imperfectly

competitive industry take the linear form,

(1) n x

X

1{a - Py - b(px - py)}

2
(2) nyy

and foreign demands are

Y

1{a - Py~ b(py - px)}

(3) nx* = Xx = ix{a - p% - bip% - p;)} .

{(4) nyy* = Yx = 1*x{a - p; - b(p; - p;l}.
Two remarks may be made about these demand functions.

First, the demand functions are symmetric across both coun-
tries and products. That is, within each country demand
functions for X and Y are the same, and for each product
demand is the same in both countries, except for the terms 1
and 1* which scale demand to the size of the countries’
endowments. Second, the parameter b may be interpreted as a
measure of closeness of substitution between output produced

in each country; as b-->e®, the products become perfect

substitutes.



The unit revenue that a firm receives from sales is the
consumer price, net of any taxes (t) or transport costs (s).
We consider only specific taxes, so that producer prices (q)

may be defined as,

(5) = - , X = p% - t* - g%,

U = Py tx W% = Px tx *x
(6) q. = -t -, x = pt - t%,
qy py y y qy py y

The range of tax instruments captured in this formulation is
quite wide. For example, t; > 0 may represent either a
foreign import tariff or domestic export tax, depending on

which government receives the revenue.

Firms in the imperfectly competitive industry produce
with a fixed cost Fx (Fy) and a constant marginal cost cx
(cy). The profits of a single representative firm in the

domestic economy, rx. are defined as,

(7) r, = (g -c )x+ (aX - c Ixt - F

Consider first this firm's supply decision under the
hypothesis of segmented markets. The firm can then indepen-
dently vary producer prices in each country, qx and q;.

(and hence consumer prices px and p:). With Cournot
behaviour the firm conjectures that if it changes qx the
sales of all other firms are unchanged. In order to hold Y
constant this implies -(from demand equation (2) together

with dpx= dqx from (5)), that py changes to satisfy

i+b =
{1+ )dpy bdqx

Given this price change and the fact that the sales of other



domestic firms are constant, the slope of the firm's per-
ceived demand curve for domestic sales is, from the demand

curve (1),

(8) dXqux = dxldqx = -1(2b+1)/(b+1) = -1B
where B defined as B = (2b+¢1}/(b+1). Analogous reasoning
establishes that the slope of the firm's perceived demand

curve on foreign sales, dx*ldqx*. is

(9) dx*ldq; = ~1%(2b+1)/(b+1) = -1%8,
Using (8) and (9) in (7), the first-order conditions for
profit maximization are,
dr_/dq_ = x - (q_ - ¢ )18 = 0
(10} X X X X
drxldq§ = X% - (q; - cx)l*ﬂ =0
Equivalent first order conditions for a foreign firm are,
dr /d = - - c)lB = 0
/qy y qy y

y* - (q; - cy)l*a = 0.

Equations (10) and (11) give the sales of a firm from each
country in each market as a function of the relevant pro-
ducer price. Using these equations in the definition of
profits we can obtain the maximized value of profits as a

function of producer prices. That is, using (10) in (7),

2 2
(12) r, = lB(qx - cx) + l*B(q; - cx) - Fx.
and for a foreign firm,
(13) r = 1Bl(q_ - ¢ )2 + 1*B(q* - ¢ )2 - F .
y y y y y y

Equilibrium with segmented markets is now characterised



as follows. Equilibrium prices, conditional on the number of
firms, L and ny. can be found by equating demand (equa-
tions (1)-(4)), and supply (equations (10} and (11)) for

each product in each market. Domestic producer prices are

then implicitly defined by,

n B+b+1} - b-ncbB=a- (1+b)t + blt +s }.
(e { Py X ety .y
qy{nya+b+1} - qxb - nycyB = a - (1+b)(ty+sy) + btx.
and foreign producer prices by
4 - * - = - ®
(15)qx{nx8+b+1} qyb nxcxa a (1*b)(t;+s;) + bty
= a -

*{n B+b+1} - q*b - n c B
qy{ y b+1} q*b vy

With free entry nx and ny become endogenous, and the two

b %
(1+b)t§ + b(tx+sx).

industry equilibrium conditions of 2ero profits must hold,

i.e., (12) and (13) are set equal to zero.

If markets are integrated then firms can no longer vary
prices in each market independently; arbitrage ensures the

equality of producer prices for each product,

(16) q = q; qy = q;.

Furthermore, Cournot behaviour now implies that each firm
takes the fotal output of other firms as constant, although
the allocation of this output between markets may change.
Suppose that the firm changes a, {and q;). In order to

hold Y+Y* constant we have (adding (2) and (4) and using

{5), (6) and (16))

= X = = 4
(1+b)dpy (1+b)dpy bdqx bdqx

Adding demand functions (1) and (3) and holding other firms'’

a4



output of X constant, the perceived slope of a domestic

firm's world demand function is,
(17) d(X+X*)qux= d(xvx*)/dqx= -{2b+1)/(b+1) = -8B

Choosing qx(=q;) to maximise profits therefore gives

first order condition,

(18) drx/dqx= X + Xx¥ - B(qx - cx) = 0.

Foreign firms' choice of qy(=q;) gives,
19) dr H x - - = 0.
( y/dqy y +y B(qy cy)
Equations (18) and (19) give each firm's world sales as a

function of the producer price which is common to both mark-

ts. Si - = L
ets ince (qx cx) (qx cx) we may use these

equations in equation (7) to give maximised profits as,

B(qx - cx)2 - F

2
B( -¢c )" -F
qy y

(20) r.

X

(21) r
y y

Notice that if (12) and (13) are evaluated at qx: q;. qy

= q;. then they are identical to (18) and (19) respec-

tively.

The integrated market equilibrium may now be obtained
as.follows. Given price equations (5), (6) and (16) there
are only two independent producer prices. Equating supply
((18) and (19)) with with world demand ((1) plus (3), and
{2) plus (4)), the producer prices of domestic and foreign

output are implicitly defined by,



qx{nx8+b+1) - qyb - nxcxe =
a - (1+b) {1t + 1*(txesx)} + b{l(t +s ) + Lxtx},
X X X vy y

(22)
qy{ny8+b+1} -qb-nc B =

yy
a - (10b){1(ty*sy) + l*t;} + b(l*(ltxf t;*s;)}.
With free entry nx and ny are endogenous, and we have

additional equations (20) and (21) set equal to zero.

In order to evaluate policy changes we need a welfare
indicator. Welfare of consumers in the domestic economy is

given by the indirect utility function

(23) V(px,py,l). I =1+ nry* G

Income (I) is composed of wage income (1), domestic firms'

profits, LU and domestic government revenue, G. Let the
parameters gy and g; take on the value of 1 for a trade

tax or subsidy instrument employed by the domestic govern-

ment, and 0 for a foreign instrument. Domestic government

revenues are then equal to

(24) 6 = g t Y + gxt*xX*x + t X.
vy XX X

Consider instituting small taxes or subsidies. Differen-

tiating (23) and (24), normalizing the marginal utility of

income at unity and using Roy’'s identity (so dV/dpx = -X,
dv/dp = -Y), gives, in the neighborhood of zero tax
instruments,

= - - kY% 4
(25) dv Xdpx dey+ rxdnx+ nxdrx+ ngdty+ gxx dtxo thx
It will be convenient to express the welfare change in terms

of changes in tax instruments and producer prices. From (5)



and (6) we have

(26) dpx = dqx + dtx. dpy = dqy + dty.
The term rxdnxis equal to zero, since, if there is free
entry, rx = 0, and if there is no entry dnx = 0, drx can

be obtained from (12) and (10) as

(27) drx 281(qx-cx)dqx4 281*(q;-cx)dq;

"

%
Zxdqx + 2x dqx.
With qx: q; this equation also holds for integrated
markets, as can be checked from equation (18). Substituting

(26) and (27) in equation (25) gives,
= - * b 4 *Xk % -
(28) dv qux quy + 2X dqx + gxx dtx + (gy I)Ydty

Equation (28) will be useful for subsequent comparative
statics results insofar as the change in welfare is in terms
of producer prices and tax parameters. Note in particular
that it is completely general with respect to segmented
versus integrated markets and free entry versus no entry

(but would be modified by ad valorem taxes (subsidies)).

The welfare change described in (28) may be interpreted
in-terms of the effects of policy on domestic distortions,
and on the terms of trade. Notice that, from equations
(10), the change in a firm's supply with respect to a price

change 1is

(29) xdqx = (qx - cx)dx, x*dq; = (q; - cx)dx*.

Differential (28) may now be decomposed into three terms.



Firm expansion effect;
*dagkx = - k - %
Xdq, + X*dg* = n {{q - c ldx + (g} - c ldxt}
Import terms of trade effect; -Y{dqy - (1-gy)dty}

Export terms of trade effect; X*(dq; + g;dt;).

The firm expansion effect arises from the fact that, with
prices in excess of marginal cost, a small expansion in firm
output generates a welfare gain. The second and third terms
measure terms of trade improvements due to changes in the

import price of good Y, and export price of X respectively.

3. POLICY WITH SEGMENTED MARKETS

First we shall analyse the effects of policy under the
segmented markets hypothesis; Dixit (1984) studies this case
with the restriction that goods x and y are perfect substi-
tutes. 1In order to find the effect of policy on producer
prices equilibrium conditions (14) and (15) may be differen-

tiated to give, in matrix form,

(30) Qdq + Ndn = Tdt, Qdq* + Ndn = Tdt*%,

Lower case symbols denote vectors, with first element for
the X industry, and second for the Y industry, so dq = [dqx,
deJ', dgt = [dq;, dq;]', etc. From inspection of

equations (14) and (15), the matrices are,



nxa+b+1 -b -(1+b) b
Q = T =
-b nyB+b¢l b -(1+b)
8 ( T i
qx-cx) 0 x/1 (i}
N = =
0 B(q -c 0 1l
L qy y)_ I v/
puee 1 p
B(q*-c ) 0 XX /1% 0
Nt = X X -
0 Blg*-c ) 0 x/1%
L qy y J L y

If the number of firms is constant, then dn = 0, so equa-

tions (30) become,

(310 dq = @ 'rat,  dq* = @ 'rdts, where
-1 =(t1+b) (1+n ) bn
(32) @ 'T = y A
bn -(1+b)(1+n )} D

and D = (1+b)(1+n ¢n ) + n n B > 0.
X oy Xy

Consider first a small tax on domestic imports, dty >
0. This tax effects prices in the domestic economy only.
The price of domestic output, qx, is increased by the tax;
the producer price of domestic imports, qy, is reduced, but
their consumer price, py‘ is raised (from (32) with price
equation {6)). These price changes are recorded in figure
I1.A, as changes from an initial symmetric equilibrium. It
may be noted from this figure that the policy reduces domes-
tic consumer surplus as both the domestic consumer prices
are increased. Profits of domestic firms are increased by
the policy, as a domestic firm's price in the home market is

increased, and in the foreign market is unchanged. Incor-



porating these effects and government revenue in the welfare
function (i.e., using derivatives obtained from (32) and

(31) in (28)) gives,

dv/dt Xid dt - Y(dq_ /dt -1)y
y ( a/ y) qy y) + (gy )

(33) {any + Y(l*b)(1+nx) + (gy-1)YD}ID

The implications of equation (33)) are summarized in Propo-

sition 1.A.

Proposition I.A (Fixed numbers of firms: segmented markets).
(i) An import tariff (dty >0, gy = 1) raises
domestic welfare.
(i1) A foreign export tax (dty > 0, g = 0) has an

y

amblguous effect on domestic welfare.

The welfare gains of I.A.(1) derive from the fact that the
tariff has a positive firm expansion effect and improves the
terms of trade (dqy/dty ¢ 0). However, if revenue from the
taxation of imports accrues to the foreign government
(I.A.{1i)) then the consumer price of imports, not the pro-
ducer price is the measure of the terms of trade; policy
thgn worsens the terms of trade (dpy/dty > 0), creating the
ambiguity of I.A.(ii). It may be established from equation
(33) that domestic welfare is more likely to increase the
larger is b or the smaller 1is nx, In the former case there
is a relatively large expansion of domestic output, and in
the latter the domestic price-cost margin is relatively

large.
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A small tax on domestic exports (dt;) changes
prices in the foreign market only. The price of good y in
the foreign market, q;, is increased; the producer
price of domestic exports, q;. falls, although their con-
sumer price, p;, rises, as recorded in figure I1.B. The
welfare effects of the policy are obtained by using (31) in

(28) to give,

dv/dtx
X

ZX*(dq;/dt;) + g;xt

(3¢)

(-2X*(1+b)(1+nyl + X*g;D}/D.

and proposition [.B

Proposition I.B (Fixed numbers of firms: segmented markets)
(i) A foreign import tariff (dt; > 0, g; = 0
reduces domestic welfare.
{ii) An export tax (dt; > 0, g; = 1) has

an ambiguous effect on domestic welfare.

The foreign import tariff (I.B.(i)) reduces domestic welfare
by cutting the producer price of domestic exports, and hence
reducing firm scale and domestic profit income. This nega-
tive effect on domestic firms means that a domestic export
tax may also reduce welfare, despite its value to government
revenue and its effect in improving the terms of trade. If
this is the case then an export subsidy is required
(I.8.(ii)). To investigate this further, (34) may be

expanded for g; = 1 to give

x = - -
(35) dV/dtx X*((Hb)(nx ny 1) + nxnyBlID

4



We see that if n,* ny = 1 and as the commodities tend to
perfect substitutes (b -->o02 ), then dV/dt; < 0 so an
export subsidy is required (Brander and Spencer (198§5)).
However, if b is finite and Ny ny get large, then the

firm expansion effects diminishes with the increased com-
petition and an export tax raises welfare (Eaton and Gross-

man (1986)).

Finally, we comment on the effect of reciprocal import
tariffs or export taxes on world welfare. A measure of this
may be obtained by assuming symmetry of the two economies,
and adding together the effects of foreign and domestic tax
instruments on domestic welfare. Symmetry implies that U
= n and X* = Y in equations (33) and (34). Noting also

that gy = 1 and g; = 0, (33) and (34) sum to

(36) dV/dty + dV/dt; = {Xbn - Y(1+b)(1+¢n)}/D

If transport costs are zero then X = Y so dV/dty( 0: poli-
cies which subsidize trade raise world welfare as they
expand a sector which operates at price in excess of margi-
nal cost. If transport cost are relatively large so that X
>> Y then world welfare may be raised by restricting trade.
This reflects the fact that with transport costs, the market
equilibrium involves wasteful cross-hauling of X and Y

(Brander (1981) and Brander and Krugman (1983)).

We now turn to policy when there is free entry of

firms, while retaining the assumption of segmented markets.



C o e — ¢ ————— —

dn may now be non-zero, but may be eliminated from equations
(30) to give the change in producer prices as a function of

tax changes as,
(371) N 'radq - 1at] = Nt Tradqr - Tatr].

Industry equilibrium requires that maximised profits are
zero. Differentiating equations (12) and (13) and using the

matrices N and N*, changes in producer prices must satisfy,

(38) dr/2 = LNdq + L*N*dq* = 0

where L and L* are diagonal matrices with diagonal elements

1 and 1* respectively.

General analysis of this system is undertaken in the
appendix, and the text con;entrates 6n two 58?5131,€{§95L_
The first is that in which transport costs are zero; it is
then the case that in the absence of policy a firm has the

same price and market share in both its domestic and export

markets, (qx=q§. qy=q;). Policy is therefore evaluated around

a point at which N*N-’= I. Using this condition in (37)

and (38) gives the effects of policy on producer prices as,

(39)  dq = L*a 'r[dt-dt*], dq* = L@ 'Trdt#-dt].

The way in which free entry (with zero transport costs)
modifies the effects of policy is now apparent by comparing
(39) with (31). The matrix 0-1T is as before, so the direc-
tion of change of domestic prices with respect to a domestic
policy instrument is unchanged. However, the fact that the
numbher of firms changes in response to policy has two impli-

cations. First, the magnitude of domestic price changes



- 17 -

associated with domestic policy is reduced (by factor 1*);,
this is essentially because free entry raises supply elasti-
cities. Second, tax policy in one country now changes
prices in both, as entry and exit of firms changes supply in
both countries. Furthermore, in order to maintain zero pro-
fits, it must be the case that if a firm's producer price in
one market increases, its producer price in the other market

falls,

The effects of a tax on domestic imports on producer
prices are illustrated in figure II.A. The welfare implica-
tions of the tax are derived by using derivatives from (39)

with (32) in (28) to give,

dv/dt = X t - Ylid dt 2X*(dqx*/dt -1)Y
/ y (dqx/d y) { qy/ y) + { qx/ y) + (gy
{40) s {Yl*(lfb)(l*nx) - X*lbny+ Y(gy—1)D}ID
Proposition II.A: (Free entry: segmented markets: zero

transport costs).
(i) If the two economies are symmetric, an import
tariff (dty > 0, gy = 1) raises domestic welfare.

{ii) A foreign export tax (dty > 0, gy = 0) reduces

‘domestic welfare.

The import tariff (II.A.i) improves the domestic import
terms of trade (dqy/dty < 0) and increases the number of
domestic firms. This causes an increase in domestic supply
and hence a deterioration in the export price (dqy/dt <

y
0). The magnitude of the former price change is greater
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than the latter, but if the domestic economy is a large net
exporter, the net effect of these price changes on welfare
could be negative. A sufficient condition to ensure that
the tariff raises domestic welfare is that intra-industry
trade is balanced, as is the case when the economies are
symmetric. If the tax revenue accrues to the foreign
government (I.A.ii), then the tax causes a deterioration of
both the import and export terms of trade, unambiguously

reducing welfare.

The effects of a tax on domestic exports is illustrated

in figure II.8 The welfare effect of this tax is,

* -
(41) dV/dtx X(dqx/dti) Y(dqyldtﬁ) + 2X*(dq§/dt§) + X*g;

{v1l%bn - X*1(1+b) (1+n ) + X*gD}/D

Proposition II.B: (Free entry: segmented markets: zero
transport costs).
{i) If the two economies are symmetric then a foreign
import tariff (dt; > 0, g; = 0)
reduces domestic welfare.
(il) An export tax (dt; > 0, g; = 1) increases

" domestic welfare.

It is worth noting that with free entry and zero transport
costs, the case for an export subsidy is removed
{I1.B.(ii)). The reason for this is that the expansion of
domestic output caused by a subsidy is now met by an

increase in the number of firms, rather than an increase in



firm scale. There is therefore no firm expansion effect,
and welfare is changed only by the adverse terms of trade

effect of the export subsidy.

The second case of policy under segmented markets and
free entry which we study in the text is that in which tran-
sport costs are positive, and commodities X and Y are per-
fect substitutes, ;s in Venables (1985). This means letting
b --> @D, in the demand system, so that at equilibrium px=
py and p;= p;. As elements of the matrices Q and T tend

to infinity we obtain (from equations (30) or directly from

{(5) and (6))

dq = dq + dt - dt

(42) X y y X
* = * % - %
dqy dqx + dtx dty

Using these with the zero profit conditions, (38), gives,

d - * -x% x * - *
Qx ) dqyfdty dtx ] 1 y X X (dtx dty)
(43) XyX-x¥y

dg* x x-dt* - -

qy dqx+dtx dty y X y(dty dtx)

The determinant xy*-x*y is positive if either sy or s;
is strictly positive. These transport costs ensure that the
ratio of the sales of a domestic firm to the sales of a

foreign firm in the domestic market (x/y)} exceeds this ratio

in the foreign market (x*/y*).

The price effects of a policy which taxes domestic
imports are obtained from (43) and illustrated in figure
III.A. The direction of change of prices in figure III.A
are very significantly different from those of II.A, in

which transport costs are zero and goods are imperfect
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substitutes. The reason for this is as follows. The import
tariff falls on foreign firms, so there must be entry and
exit of firms such that there is an increase in some
weighted average of the consumer price of good y in e;ch
market, but not of good x; (this is in order to maintain
zero profits, and the weights in the average are derived
from equation (38)). These price changes can take two
forms. One is an increase in the price of good y relative
to good x in each market; the other is an increase in the
price of both y and x in a market where y has a large share,
and a fall in the price of both y and x in a market where y
has a small share. 1In general both these effects occur.
However, if there are zero transport costs (propositions
I1}), then market shares are the same; so adjustment is
entirely through the first route; if x and y are perfect
substitutes (propositions III), then relative prices within
each country cannot change, so adjustment is entirely
through the second route. The import tax causes exit of
foreign firms raising prices in the foreign market, attract-
ing entry of domestic firms, and leading to reduction in
prices in the domestic market. This domestic price reduc-

tion generates strong welfare results; using (43) in (28)

gives,
dv/dt = - * x -
/d y X(dqxldty) Y(dqy/dty) + 2X (dqxldtyl + (gy 1)Y
(44) = (xy¥* - x*y)-1x*y(X+Y) + ng,

and proposition III.A.
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Proposition III.A: (Free entry: segmented markets: perfect
substitutes).
(i) An import tariff (dty >0, gy = 1) raises
domestic welfare.
(ii) A foreign export tax (dty > 0, gy = 0) raises

domestic welfare.

From III.A we see that taxing imports raises welfare even if
revenue accrues to the foreign government. The exit of

foreign firms and entry of domestic firms caused by the tax
must unambiguously reduce consumer prices and raise welfare

in the domestic economy.

A small tax on domestic exports falls on domestic
rather than foreign firms, so necessitates a price increase
in the domestic market, and permits a price fall in the
foreign market as can be established from equations (45),
and is illustrated in figure III.B. The welfare effects of

the policy are,

% - * *(dg* *(g*x-
dV/dtx (X Y)(dqx/dtx) + 2X (dqy/dt;) + X (gx 2)

1

(45) SXRYX(XeY) (xy* - xry) - grxt.

Proposition III.B: (free entry: segmented markets: perfect
substitutes).
(i) A foreign import tariff (dt; > 0, g; = 0)
reduces domestic welfare.
{iil) An export tax (dt; >0, g; = 1) reduces

domestic welfare.



- 22 -

As is the case with tariffs, the sign of the welfare conse-
quences of the policy are independent of which country
receives the tax revenue. It is therefore certainly the
case that welfare in the domestic economy is raised by a
small export subsidy, dt; < 0, -- the opposite result to

that obtained in proposition II.8.{ii).

Propositions I1 and III deal with two polar cases. It
is possible to partition parameter space into two regions
within which the the price effects of policy are as
described in the two sets of propositions. This task is
undertaken in the appendix. We may note here that both
these regions have non-empty interiors, and that the system
is more likely to behave as in propositions Il the lower are

transport costs, and the greater is the degree of national

product differentiation.

Finally, it may be demonstrated that in both cases II
and III reciprocal tariffs or subsidies reduce welfare. If
the two economies are symmetric then we may add (40) and
(1), or (44) and (45) to establish that optimal coordinated

policy requires zero trade taxes and subsidies.

3. POLICY WITH INTEGRATED MARKETS

With integrated markets firms no longer make indepen-
dent cholices of their sales in both markets, but only choose
their total world supply. Arbitrage then ensures that pro-

ducer prices for a particular product are the same in both
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countries, so qf = % = . i i1i-
qx qxand qy qy Price equili
brium, conditional on a given number of firms is character-

ised by equations (22). Differentiating this we obtain,

(46)  dq = dq* = @ 'T[Ldt + Lrdt*]

The way in which market integration modifies the effects of
policy, under oligopoly is now apparent by comparing (46)
with (31). The matrix a"r is as before, so the direction
of change of domestic prices with respect to a domestic pol-
icy instrument is unchanged. However, the fact that market
integration equates the producer prices of x (and of y) in
both markets has two implications. First, the magnitude of
price changes associated with domestic policy is reduced (by
factor 1). Second, tax policy in one country now changes
prices in both, because of the international equality of

producer prices.

The effects of a tax on domestic imports, dty > 0, may
be obtained from (46), and are illustrated on figure IV.A.
The tax reduces the producer price of domestic imports, qy,
and must now also reduce q;. The domestic price of
domestic output, qx, is increased by the tariff, and so also

is q;. The welfare effects of the policy are given by

dv/dt = X(dq /dt ) - Y(dq /dt ) + 2X*(dq_/dt ) + (g -1)Y
y © X{dalat, Yy Wiyt T ey

(47)

{(x + ZX*)bNyl2 + Y(1+b)(1+nx112 + DY(gy-l)}ID.

Proposition IV.A (Fixed number of firms: integrated mark-

ets).
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(i) An import tariff (dty >0, gy = 1) raises domestic

welfare.
(ii) A foreign export tax (dty > 0, gy = 0) has an
ambiguous effect on domestic welfare.

Although Proposition III.A is not dissimilar from Proposi-
tion I.A market integration significantly changes the way in
which policy works. Under both integrated and segmented
markets the tariff reduces the cost to the domestic economy
of its imports (dqyldty < 0) although this price change is
smaller (by factor 1) with integrated markets. The tariff
also increases the price of domestic output, and, with
integrated markets, this (smaller) price change occurs in
both markets. The tariff therefore improves the export side

of the terms of trade.

The consequences of taxing exports are illustrated in

figure IV.B. The ensuing welfare change is given by,

% * -
dv/dt:r = X(dq,/dtx) - Y(dq /dt}] + 2X*/da%/dt})e gix+

(48)

{-(XOZX*)(l*b)(1*ﬂy)/2 - YbnylZ + DX*g;}IO.

Proposition IV.B8 (Fixed number of firms: integrated mark-
ets).
(i) A foreign import tariff (dt; > 0, g; = 0)
reduces domestic welfare,
{ii) An export tax (dt; > 0, g§ = 1) has an

ambiguous effect on domestic welfare.

Similar comments apply to export taxes as to import taxes.
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With integrated markets the price changes caused by policy
are smaller but apply in both markets. Welfare effects work

in the same direction but are different in magnitude.

The effects of reciprocated policy on welfare may once
again be investigated by assuming symmetry of the economies,
and adding (44) and (45). It can be established that world
welfare is raised by trade subsidies. The difference
between segmented and integrated markets arises from the
fact that if transport costs are positive, then the volume
of trade is smaller with integrated markets then it is with
segmented markets, and so therefore are the resources dissi-
pated on transport. If there are no transport costs, the
two cases are symmetric and bilateral subsidies increase

welfare through the firm scale effect.

Finally, we may turn to policy with integrated markets
and free entry (Horstmann and Markusen (1986)). n and ny
are now endogenous, and zero profit conditions hold. The
integrated markets hypothesis implies that Q = q; and
q = q;, so these conditions are (equations (20) and

y
(2‘).

2 2
(49) 8(qx - cx) = Fx‘ y y) = Fye
Producer prices are therefore independent of the policies

being analyzed. Welfare changes come immediately from (28);

s - ® = X%
(50) dV/dty (gy 1)y, dV/dtx ng '

giving Propositions V.
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Proposition V.A (Free entry: integrated markets).
(i) An import tariff (dty > 0, gy = 1) has no effect
on domestic welfare.

(ii) A foreign export tax (dty >0, gy = 0) reduces

domestic welfare.

Proposition V.8 (Free entry; integrated markets).
(i) A foreign import tariff (dt; > 0, g; = 0)
has no effect on domestic welfare.
(ii) An export tax (dt; >0, g; = 1) raises

domestic welfare.

Propositions V derive their simplicity from the fact
that producer prices are fixed. Policy changes lead only to
entry and exit, at unchanged firm scale and producer price.
Elasticities of supply are therefore infinite, although
demand elasticities are finite. It follows from this that
optimal import tariffs are zero (V.A.(i)), but that export
taxes may be used to effect a transfer from foreign citizens
to the domestic government (V.B8.(ii). From the point of

view of world welfare, free trade is optimal.

3. SUMMARY AND CONCLUSIONS

The purpose of this paper was to integrate competing
models of trade with scale economies and imperfect competi-
tion into a common analytical framework. The idea was that
this common framework would help us to better understand why

different assumptions generate conflicting results. These
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assumptions were on the one hand integrated versus segmented
markets and on the other hand free entry versus oligopoly
(no-entry). We were able to do this using the assumptions
of linear demand, constant marginal cost, and specific taxes
and subsidies. But even with these assumptions one compli-
cation remains. In the case of free entry with segmented
markets the qualitative behaviour of the model depends on
the relative magnitudes of transport costs and the degree of

substitutability between products.

The effects of tariffs and export subsidies in each of
the four models are summarized in Propositions I - V. Do
any broad conclusions emerge? Cross model comparisons can
be made by comparing the welfare differentials which immedi-
ately precede each proposition. If we impose additional
assumptions which limit still further the generality of the

model then some clear comparisons are possible.

ADDITIONAL ASSUMPTIONS
(1) The two economies are symmetric, i.e., are the same
size and have the same costs.
(2) The number of firms under oligopoly is less than or
equal to the number at the free entry equilibrium.

(3) There are no transport costs.

(&) In the case of free entry with segmented markets,

the commodities are not perfect substitutes.

Assumptions 3 and 4 mean that case III of the text is

excluded from the comparisons below. Assumption 3 also
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ensures that, in the absence of policy, the segmented and
integrated market equilibria coincide. Assumptions 1 and 2
permit analytical comparisons among remaining cases, and are
sufficient, but not necessary for all the results which fol-
low; assumption 2 will of course be satisfied unless firms
make losses in the oligopoly cases. Our first comparison is
between the segmented and integrated market hypotheses (pro-

.

positions I and Il compared to IV and V).

RESULT 1; Segmented markets imply that a small import
tariff or export subsidy improves welfare more (or
reduces it less} than if markets are integrated. This
result is independent of the free entry/oligopoly

assumption.

The intuition behind this result is that with segmented
markets, the effect of a policy is concentrated on the
market in question. Thus an import tariff, for example,
forces down the price of the import good without having any
adverse consequences on the export market. Conversely, with
integrated markets the effect of a tariff is spread out over

two markets in a manner that makes it less beneficial.

RESULT 2: Oligopoly implies that a small import tariff
or export subsidy improves welfare more (or reduces it
less) than if there is free entry. This result is

independent of the segmentation/integration assumption.

Result 2 compares propositions I and IV with II and V. The
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intuition behind the result is fairly straightforward.

Under oligopoly, these policies have a fairly strong firm
expansion effect which, other things equal, tends to improve
welfare. With free entry however, part of the industry
expansion is in terms of new firms with a correspondingly

smaller expansion in the outputs of existing firms.

RESULT 3: Free entry implies that an export subsidy
reduces welfare. This result is independent of the

segmentation/integration assumption.

Result 3 comes from propositions II1.B and V.B; both this
result and result 2 require assumption 3. If transport
costs are positive and goods are close substitutes then,
under free entry and segmented markets, an export subsidy

will raise welfare, as in case III of the paper.

Our last two results conern the effect of policy on

world welfare.

RESULT 4: Oligopoly implies that reciprocal import tar-
iffs or export taxes reduce world welfare. This result
is independent of the segmentation/integration assump-

tion.

This is not quite so obvious if we recall that this is a
local result in the neighborhood of zero taxes. In a com-
petitive model there would be no local effect. But with the
price/cost distortion of oligopoly, the reduction in firm

output accompanying the reduced trade does have the local
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effect of reducing welfare.

RESULT S: Free entry implies that world welfare is max-
imized by zero trade taxes and subsidies. This result
is independent of the segmentation/integration assump-

tion.

Unlike the oligopoly case, free entry implies that recipro-
cal tariffs or subsidies have no beneficial firm scale
effect. Thus the consumption distortion implied by either

taxes or subsidies is welfare reducing.

We should emphasize one final time that these results
are not robust with respect to key assumptions, as is clear
from our analysis of free entry with segmented markets when
products are perfect substitutes and transport cost are
positive. Nevertheless, we hope that the results are help-
ful in allowing us to organize our thinking and in enabling
us to understand the roles of market structure and entry

assumptions.



Appendix.

Free entry and segmented markets; From equations (37) and

(38) we obtain,

(A1) [0 « NN* Tanr T e TiNTdg = Tdt - NN TTate

1 1

and [Q@ + N*N~ aN"L"LtNtqu* = Tdt* - NaN 'Tdt

Suppose the two economies are symmetric. Then L',L* = I and

0 m
where m = x/x* = y*/y, i.e., is the ratio of a single firm's
sales in its home market to its sales in its export market.
m =1 if transport costs are zero, and is strictly increas-

ing in transport costs.

The quantitative difference between cases II and III of the
text is that in the former dqxldty> 6, and in the latter
dqx/dty< 0, (or equivalently, dq;/dt*x> 8, < 0). Using
Cramer’'s rule in equation (A1) with the symmetry assump-

tions, we obtain the following condition.

Case 11; (da /dt > 0) <o n(2b+11/(b+11% > (m2=11/(m%+1)
Case IILi(da,/dt < 0) <=> n(2b+1)/(be1)2 < (m2=1)7(mP+1)
It is clear that if m = { case II applies, while if m > 1
and b--> , case IIl applies. Along the dividing line
between cases dm/db > 0; the system is more likely to be in
case III the higher is b, and the higher are transport costs

and hence m.
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