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NON-TECHNICAL SUMMARY

This paper investigates tax and tariff policy for economies which
contain a monopelistically competitive industry, and which trade
internationally in the cutputs of this industry. The
mencpelistical ly competitive industry containg firms each of
which produces an output differentiated from the outputs of other
firms, so giving each firm some degree of monopoly power. Firms'
production takes place under conditions of jincreasing returns to
scale, and the number of firms in each country is determined by
the free entry and exit of firms in response to profits. The
equilibrium of this model generally involves intra-industry trade
in the differentiated products, as well as trade in other
competitively produced homogeneous goods. The question addressed
in the paper is, how do changes in the taxation of domestically
produced and imported differentiated products affect trade and
welfare?

The paper considers first the consequences of a single country
independently changing taxes on domestic production, imports, and
exports of differentiated products. It is established that, if
retaliation does not occur, this country can raise its welfare by
employing positive import tariffs, by subsidising its exports, or
by subsidising domestic production, even beyond the point of
marginal cost pricing. These policies work by increasing the
nunber of firms in the country under consideration, and so
matching the mix of product types produced more closely to

preferences of consumers in this economy.

The paper then considers the effect of simultaneous and
reciprocated tariff changes by a number of countries, i.e., the
theory of customs union. If countries are sufficiently similar
then customs union formation raises welfare in member countries,
and reduces welfare of non-members. Continued enlargement of the
union raises the welfare of the joining country, but may reduce
the welfare of existing union members. The argument here is that
the gains to firms in the Jjoining country, and conseguent
increase in the number of firms ir this country, may be large



(ii)

enough to reduce the number of firms in existing member
countries.

If countries are not sufficiently similar, then customs union
formation may reduce welfare in some of the jeining countries.
For example, if countries differ in size then large countries
will certainly gain from union formation, but small countries may
lose. The reason for this is that trade liberalization will
cause production to adjust to meet demand in the large, rather
than the small market. A corollary of this is that customs
unions may be expected to form between countries which are
relatively similar, rather than between econcmies with very
different characteristics.




I.Iptroductiop. This paper investigates tax and tariff policy
towards internaticnal trade in differentiated products. The
econcmies undér study each contain a perfectly competitive sector
producing a composite commodity under conditions of constant
returns te scale, and a monopolistically competitive industry
producing differentiated products under increasing returns to
scale. Both the composite commodity and the differentiated
products are tradeable, and the international equilibrium
generally involves both intra-industry trade in differentiated
products, and trade in the composite commodity% Tax and tariff
policy may be used to change the international egquilibrium, and
the aim of this paper is to evaluate the welfare consequences of

these changes.

The paper addresses three main issues. The first is to study
the effects of tax changes by a single country acting in
isolation. By changing taxes a country has the power to alter the
profitability of firms in its own and other econcmies, and hence -
with free entry and exit of firms - change the number of active
firms in each economy. It is established that a country may raise
its welfare by expleiting this power; both heavier taxation of
imports than of domestically produced goods and the use of export
subsidies are shown to raise welfare in the economy employing the

taxes and subsidies.

Tax changes by & single country have welfare repercussions
for the rest of the world. The second issue addressed is
therefore to study the effects of coordinated tax changes by a
group of countries acting together - that is, to develop a theory

of customs union. The welfare consequences of customs union
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formation and enlargement are analysed. The gains from formation
of a customs union are shown to depend on the characteristics of
member countries, so formation of a union unambiguously raises the
welfare of all members of the union only if all countries are
symmetric. It is established that existing members of the union
may suffer welfare reductions from union enlargement - unless

side-payments are made by the entrant to existing members.

The sensitivity of the costs and benefits of customs union
membership £o the characteristics of members of the union raises
the guestion of what unions may be expected to form when countries
are asymmetric. The third issue addressed by the paper is
theretore to use game theoretic technigues to study the guestion
of coalition formation between countries. It is established that
customs unions may be expected to form between countries which

are, in an appropriate sense, relatively similar.

The model used throughout the paper is set out in the
following section. Results are obtained by the use of calculus
techniques to evaluate the consequences of small tax changes, and
this is set out in general terms in section 3 of the paper.
Section 4 studies tax and tariff changes by a single country
acting in isolation, and sections 5, 6 and 7 evaluate the
conseguences of customs union formation and enlargement. Section
8 develops a three country example in which to explore the

question of coalition formation.

2.The Medel. There are v countries, each of which is endowed with
a fixed gquantity of a single factor of production. Each economy

may produce an identical composite commodity, which is tradeable,




will be assumed to be untaxed, and will be taken to be the
nomeraire, so ensuring a unit exchange rate between economies.
The composité commedity is produced perfectly competitively, and
under conditions of constant returns to scale. Factor efficiency

in the production of this commodity may differ between countries.

In addition, each country may produce differentiated
products. These are produced under conditions of increasing
returns to scale, and by a monopolistically competitive industry.
The number of these commodity types produced in country i is
denoted n.. and is endogenously determined. These commodities may
be taxed, but assumptions on technology, preferences and tax rates
will be employed to ensure that the differentiated products
produced in any single economy are symmetric. The differentiated
products are tradeable, and the quantity and consumer price of a
single representative commodity type produced in country i and

sold in country j will be dencted xij and pij respectively.

Demands in each country are derived from individualistic
social welfare functions defined on the aggregate quantities of
the commodities consumed in that country. The welfare functions
will be assumed to be separable between the numeraire commodity
and differentiated products. Each country then has a sub-ntility
function defined on the differentiated products, which will be
assumed to have a constant elasticity of substitution form, as in
Dixit and Stiglitz [1977)]. All commodities from a particular
country source will be assumed to enter country j's sub-utility
function symmetrically, so if aij is a taste parameter describing
the preferences of a consumer in j over products produced in i,

and the sub-utility function is denoted yj. it may be written as,
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Given preferences of this form consistent two stage maximisation
is possible (see for example Green [1964]). yj may be interpreted
as a guantity index corresponding to which there is a price index,
qj, of the form,

v 1-¢,71/(1-<.)
(2) q. = I n{p../e..) J
3 g=1 1 13 7ij

Consumers first allocate expenditure between the numeraire
commodity and yj, the index of differentiated products in
aggregate, subject to their budget constraint, and guided only by
knowledge of the price index qj. It will be convenient to
describe this first stage of consumer choice by an expenditure
functicn, ej(qj, uj), where uj is utility in country j. If m. is
economy 3j's endowment of its factor of production {(measured in
terms of the numeraire), and tax revenue in j is denoted r. and
distributed in a lump sum manner, then economy j's budget

constraint is,

(3) m, +r. = e (g., u.).
hj J J 7] J

Demand for yj is then given by the partial derivative,

(4) yj = aej(qj, uj)/aqj_
At the second stage the consumer allocates total expenditure on
differentiated products, qjyj, between individual products, using
individual ccnsumer prices, Pij' This gives demands,

‘Ej ej-i Ej
(5} cr T PaLoOLt Ay,
le le 0clJ qJ yJ




Taxes are on sale rather than production, so tax revenue
accrues to the country of sale. tij denotes the tax rate on sales
in country j of differentiated products produced in country i,
expressed as a propertion of the consumer price, (so tij < 1). 1If
n, products from i are imported, then revenue in j is

(6] 55 = \z_) tijPi3%¥35Py
i=1
Bach type of differentiated product is supplied by a single
firm, and each firm supplies only one type of differentiated
product. Production of the differentiated products takes place
under conditions of increasing returns to scale, which will be
modelled by assuming that production incurs a fixed cost, then
operates at constant marginal cost. 2ll firms in & particular
country are assumed to be symmetric, so a f£irm in country i has
fixed costs denoted fi' and, for sales in market j, marginal costs
cij' both measured in terms of the numeraire. The profits of a
representative firm in country i may now be written as,
Y
(7} T, = jElxij[pij(l—tij) - Cij] - £
The xij are chosen to maximise this, subject to the second stage
demand function (equation (5)), but with the standard 'large
group' assumption that qj and yj are assumed to be constant.

First order conditions for this problem are,

(8) c.: = p

i; (1 - tij}(l - 1/Ej) for all i, j,

ij
i.e., marginal revenue equals marginal cost, where . is the

elasticity of demand for a single differentiated product in

country Jj.



Notice that firms' output decisions, as described by
equations (7) determine equilibrium prices Pij directly, so prices
may then be regarded as parameters for the rest of the model.

This may be exploited by defining two vxv dimension matrices, A
and B as follows.
1-e.

{(pij/aij) 33

A

(8)
1~sj
{(l-tij)(pij/aij) }

m
ft

Using the demand functions, eguations (4) and (5), matrices with
elements dencting the revenue of a single firm from i on sales in

country i, at consumer and producer prices respectively, are

3]

{p..x..}

-
Aeqq 13713

(1o

2]
14
[Le]

]

{(1-t. .)p }

5 P37
In eguations (10) and throughout the rest of the paper, upper case
symbols are vxv matrices, and lower case symbols are V
dimensional column vectors, unless they are dencoted B in which
case they are diagonal matrices formed from the corresponding

vector. For example, eq is a diagonal matrix with element

aej(qj, uj)/aqj in the jth row and column.

The matrix A may alsc be used to obtain an expression for the
number of active firms in each economy. Denoting the transpose of
A by AT, then from the price index, equations (2), the number of

firms in each economy may be expressed as,

(11 n= ) lgl-e,




The characterization of equilibrium may now be completed.
There is free entry of firms in each country, and it will be
assumed that each country produces a positive number of
differentiated products, and that this number is large enough for
n, to be treated as a continuocus variable. Free entry then
ensures that at the equilibrium maximised profits are zero.
Denoting the maximised profits of a single representative fimm

from each country by the vector 7*, and using (7), (8) and (10},

(12) = sE‘l'éqcf - £ = 0.

Eguations (10}, (11) and (6) may be used in the budget constraint,

egquation (3) to obtain,

~ e, T ., T,-1 1-¢

m=e- [(A-DBleqgl () g ", and rearranging,
(13) m=e — eqq + equBT {AT)-lql-'E_

Bquations {12} and {13) are 2v equations in the 2v unknowns g and

t, so characterize the eguilibrium of the model.

In order to analyse the effect of tax changes on the
eguilibrium the following assumption will be employed for the rest

of the paper.

Assumption 1; All tax and tariff changes are evaluated arcund a
point at which each country's import tariffs are equal to that
country's tax on domestically produced and consumed output,

i.e., tij = tj’ for all i.

This assumption does not of course preclude examination of
situations where taxes and tariffs are not egual; these

differences will be examined by taking small changes around a



point where assumption I helds. Assumption 1 means that in
evéluating the effects of differential changes in taxes or tariffs

the following condition may be used (see eguations (8}).
(142 B =A(I - t).

Some results obtained below depend on the structure of firms'
shares in different markets. The following assumption formalises
the idea that firms have relatively larger shares cf their home
markets than they d¢ of foreign markets, and will be used at

various points in the rest ¢f the paper.

-1
Assumption 2; A is a Minkowski matrix, that is A has positive

elements on the leading diagonal, and negative elsewhere.

If A satisfies assumption 2 then 50 too does its transpose, and
with assumption 1, s¢ does B. Assumption 2 may be interpreted by
considering two elements from the same column of A, say elements
Ay ajk' The ratio of these elements is the ratio of
expenditures in country k on single products from the twe row

countries, that is, from (10},

(15) aik/ajk pikxikfpjkxjk’

Columns of A therefore contain the relative market shares of
individual products from different countries in country k. If
v = 2 assumption 2 is satisfied if A has a positive determinant,
that is if each product type has a larger share of its domestic
market than it does of its export market. If gj is the same in
the two countries a necessary and sufficient condition for A to

have a positive determinant is that C 5,0 <

12%21 C 92%1%11%2
This ineguality may be secured either by assuming the existence of
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transport costs, S0 Gy < cij' or by assuming that consumers in
each country derive more utility from a unit of domestically

produced differentiated good than from an import, so oy &ij'

for all i, j, i # j. Notice that with I > a.. and €5 =

ij
the price of a product produced in i is the same in all markets j.

Cijr

With this interpretation assumption 2 does not therefore require

that firms can price discriminate between markets.

For v = 3 necessary and sufficient conditions for A to be

Minkowski are set out in Kemp [19671, and are, (with (135)},
(16) Piixii/Pjixji > pikxik/pjkxjk' for all i, j. k, i#3j, i#k.

This states that comparing products produced in two countries i
and j, a single product £rom i has a larger share of its domestic
market, relative to a product from j, than it has of some other
market, k. "The underlying reason for the different relative
market shares is again differences in costs or preferences. For
v > 3 interpretation of assumption 2 is less straightforward.
Technical properties of Minkowski matrices are discussed in Kemp
[1967] and Kemp and Kimpra (19711, and the implications of
assumption 2 for the pattern of trade are analysed in Venables

{19841.

3. Tax and tariff chapnges. 7Tax and tariff changes affect the
eguilibrium by changing eiements of the matrices A and B, and
hence changing profits of firms and government tax receipts. If
dB denotes the matrix of changes in elements of B associated with
some set of tax changes, and & denotes the direct effect of tax

changes on the profits of a single representative firm in each



country, then, from (12),
~-17 =
(17 dn = dBe eqq .
dr denotes the direct effect of tax changes on tax revenue

received in each country, so, from (13),

1, 1-¢

dr

- eqqu[BT(AT)- 1g

e”-1 1

(18) = - éq& e lapT e - 1-c

(I - &g r

where differentiation of the matrices AT and ST and derivation of

(18) is undertaken in appendix 1.

Given the direct effects of tax changes, the changes in g and
u reguired to restore eguilibrivum may be found by totally
differentiating the eguilibrium conditiens (12} and (13). So

doing (with (14)) gives (19) and (20) respectively.

{19) ey

#

A1reofL e ~n
Be g [qeqUQu + (Eeq + qeq Ydgl

q

A

20) d e - te qldn + [e (I-t) - ¢ aq.
( r [eu equq] eq qeqq] q

Using {(17) and (18) in (19} and (20), and eliminating dq, the

welfare consequences of tax changes are,

(21) sdu = [- 72 + 2711,

where 1 is the sum vector and,

(22) 7 = - ql'ecxmt)B‘ldBe‘lequ,

(23) G =6 + e e cle ctae 3 1(I-t) (I-e ) - 11
= &y T equitgtlegttieqq

and

(24) Po1=ge ste etge. 3 lamo tia-n - h - 11

qq®*€q" %€ qq

The second term on the right hand side of (21} gives the revenue
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effect of tax changes, and the first term the effect through
perturbation of the industry eguilibrium condition. Teo see this

note that, using (18) and (22),

1

(25) 21 = - eqqea- a’ 81) "1 (1-81g" "¢ = ar.

o, therefore measures the change in lump sum income in country i
regquired to raise country i's welfare 1 unit. We shall assume
that ; > 0. It will also be assumed that single firms' demand
curves are more elastic than are the compensated demand curves for

A A A A AN 1

differentiated products in aggregate, so eqqe{eqs+qeqq}‘ < 0. We

then have,
> > - - = .
(26} T, 21 as 1< (3 %j)(l 1/ej> cij/pij for all j,

where the equality is from the price equations, (8). 1If T <1
then firms selling in country i are subsidised such that the
consumer price is less than the marginal cost of production, and

if T2 1 then consumer price is greater than marginal cost.

Inspection of eguation (21) with (26) yields one immediate

result concerning world-wide efficiency.

Proposition 1z If differentiated products are subsidised to the
point where price equals marginal cost, then there exists no set
of small tax and tariff changes which can lead to a Pareto
welfare improvement.

~

° T .
Proof; If * = I then 6du = [-Z + 2Z°]11. Since the sum of all
elements of a matrix minus its transpose is zero, nho row Sum can
be positive without some other row sum being negative. There is

therefore no set of tax changes for which du, > 0 for all i with
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strict ineguality for some i.

In interpreting propositien 1, notice that world Pareto efficiency
requires both that each firm supplies efficient gquantities, xij’
and that a soclally efficient numbers of commodity types, n, . are
produced. Subsidising such that ; = I, achieves this by setting
consumer prices egual to marginal cost, and simultanecusly
equating firms' revenues to the consumer benefit generated by each
product type in the sub~utility functions. The ability of one set

of instruments, the commodity taxes ;i to decentralise

]
efficiency both in the output quantities and the number of
commodity types is special to the iso-elastic form of the
sub-utility functions. For examination of sub-utility functions

with differing and variable elasticities see Venables [1982].

Fer the remainder of the paper we shall assume that all taxes
which change, change by an equal amount, dt. dB may thern be

written as,
(27 aB = - Xedt,

where d; is a diagonal matrix with the common value dt in all
diagonal elements, and K is a matrix with element aij of A in any
position where a tax has changed, and zeroes in all positions
where taxes are unchanged, {see appendix 1) . Thus, if tax rates
on domestically produced goods change in all countries, but all
tariff rates remain constant, K would be diagonal. With this
assumption, and assumption 1, Z becomes (using equations (14) and

(27) in (22)),

1

(28) 2 =g %2 1%e of

" ~
Aeqq dt,
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welfare conseguences of different combinations of tax and tariff

changes can now be found by analysing equations (21), that is,

~

(21) odu = [-12 + 231,

4"
together with (28) for different structures of the matrix A.

4. Tax ao8 tariff chapges by a sinsle couptiyz This section
examines the welfare implications of tax and tariff changes by a
single country acting in isolation, and thereby establishes a
number of principles of tax and tariff policy for that country.
The country under consideration will be taken to be country 1, so
that ; contains non—zero elements only in its £irst column. The
following propesition describes the optimal tax and tariff policy

for country 1l if it is constrained to impese the same tax on all

differentiated products, independently of source.

Proposition 2. If country 1 is constrained to maintain equality
of taxes and tariffs, then (i) the coptimal tax rate in 1 is to
set & such that T, = 1. (ii) Country 1's tax and tariff policy

does not affect welfare in the rest of the world.

Proof; All taxes in country 1 change by an egual amount, and
all taxes in the rest of the world are unchanged. K therefore
has first column with elements gil = agy for all i, and all
other columns zero, sO Eij = 0 for all 3 ¥ 1. By the definition
of an inverse Aﬂlx has unity in row 1 column 1, and all other
elements zero, $¢ Z has element Zq taking sign dt, and all
other elements zero (see (28)). From egquation {21) we then have
du, /dt; = 0, for i # 1, and dulfdtlz 0 as T, $1, so proving the

proposition.

- 13 -



Part (ii) of proposition 2 establishes that countries other than
country 1 need not care about tax and tariff policy in 1 providing
that country 1 does not tax imports differently from domestically
produced goods. Part (i) of proposition 2, together with
proposition 1 establishes that if countries azre not permitted to
tax imports differently from domestically produced commodities,
and can raise lump sum taxes to finance subsidies, then
nationalistic choice of tax and tariff rates will support a world
equilibrium which is Pareto efficient. This ceases to be the case
if countries can tax imports differently from domestically

produced goods, as is established in the next propeosition.

Propesition 3. With assumption 2 (A is 2 Minkowski matrix) a
small increase in country 1's tariffs on imports from any set of
other countries, (i) raises welfare in country 1, and (ii}
reduces welfare in all countries against which a tariff has been

raised.

Proof; Let country 1 raise the tariff rate on its imports from
countries k = 2...€ £V, SO A has all elements zero except in
rows 2...% of the first column, where it has elements a;..

i = 2.... From equation (21) we may evaluate first “tz1. a7iR
has zero elements except in the first column, where, with the
Minkowski assumption, (assumption 2), the first element is
negative and elements in rows 2...< are pesitive. »?zl is
therefore a column vector with first element taking sign dt, and
elements in rows 2...< taking sign —dt. The revenue effect of

the tariff change is, (using {11) in (28)),

An A A
71 = dr = dtequATn.
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o
By non-negativity of n and the structure of AT, dr; > 0 and
dzi = 0, for.i # 1. Combining -T2l and ZTl though equation (21)

proves the prop05ition;

Proposition 3 establishes that asymmetric tax treatment of
imported and domestically produced differentiated products is
desirable, with import tariffs exceeding taxes on domestically
produced and consumed goods. Notice that each economy is a price
taker internationally, as the tariff does not change the unit cost
to the economy of importing a particular type of differentiated
product since Pijtl“tij) is unchanged at cij(l—l/ej).'(equation
(8)). The tariff does however change price indices, g, and
numbers of commodity types produced domestically and imported.

The mechanism here is the following. Suppose that country 1
imposes the tariff on imports from 2. The revenue of firms in
country 2 is reduced by the tariff, so, if country 2's
monopolistically competitive industry is to survive there must be
an increase in some price indices, g. Since changes in ¢ must be
consistent with maintenance of zero profits in the rest of the
world, ¢ must increase in countries where country 2 has a large
market share, and decrease in other countries. The Minkowski
assumption ensures that this is zn increase in 9, and a reduction
in the price indices g elsewhere. The changes in q are
implemented through changes in the numbers of differentiated
preducts produced in each country, and it can be shown that the
tariff increase reduces n, . These changes in n and the price
indices g are by themselves sufficient to generate the welfare
changes of the proposition. Additionally the country imposing the

tariff benefits from receipt of tariff revenue.
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Propositicn 3 helds independently of the actual level of
taxation in the country imposing the tariff. That is, even if
domestic imperfections have been corrected by setting
(l*tﬁ){lvlfaj) = 1, asymmetric treatment of imports and
domestically produced differentiated products is desirable.
Heavier tawation of imperts than of domestically produced goods is
2 first best policy instrument, and is employed to exploit power
net over the prices of imports, but over the number of commecdity

types produced.

Propositions 2 and 3 may now be combined to ¢btain the
welfare implications of a change in zaxation of domestically

produced goods, holding tariffs constant.

Propesitiop 4. With assumption 2, and T > 1., a small reduction
in taxation of domestically produced goods in country 1 raises

welfare in 1, and reduces welfare in the rest of the world.

The procf is immediate, by regarding the increase in tax as an
equal reduction in all taxes and tariffs, coupled with an increase
in tariffs. The propesition establishes that a country has an
incentive to subsidize production bevend the peint at which price
equals marginal cost. By so doing country 1 can alter the
location and number of differentiated products produced, 50
matching world production of differentiated products more closely
to country 1 preferences. This increases welfare in 1, but at the

expense of causing welfare reductions elsewhere in the world.
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The model has been formulated such that all taxes on
commodities so0ld in a particular country accrue as revenue to that
country, i.e., taxes are sales taxes rather than production taxes.
Small taxes or subsidies on production for export may however be
readily incorporated by regarding the tax on exports from, say,
country k to country 1 as an import tariff in 1 coupled with a
revenue transfer from 1 te k. If R is a matrix with unity in
position row k column 1, and zero elsewhere then the welfare
effects of a small tax imposed by country % on exports from k to 1

are obtained from the following modification of eguation (21),

(29) cda = [-<Z + RZ 11.

Propositiep 3. If country k empleys a small subsidy on its
exports to country 1, and if 132 1 and assumption 2 hold, then
the subsidy raises welfare in country k and reduces welfare in

country 1.

Proof; K has all elements zero, except ;kl' A”lk has all
elements zerc except the first column in which, with assumption
2, the kth row has positive element and all other rows have
negative element. If 8t < 0 we therefore have (from eguation
(28)), all elements of 2 zerc except the first column in which

Zq < 0, and z;; > 0, for all i # k. Rows 1 and k of equations

(29) may be evaluated as,

g, du

!
A
N

1771 1711
v
deuk = TTyZ + '_f._ Z;1
i=1
N
{303 = (] - Tk)zkl + L z:
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Using the inequalities above on z;,, duy < 0 and duy, > 0.

The intuition behind the desirability of export subsidies is as
follows. Exports from k to 1 yvield net revenue to firms in
country &, since producer prices exceed marginal cost. Firms
acting independently maximise this net revenue through choice of
export prices and guantities, but in this maximization procedure
take price indices g to be fixed. However, simultaneous action by
firms in k can influence the price indices, and thereby increase
net revenue. In particulaz, firms in country 1 can be forced out,
so raising the price index Gy The role of export subsidies is to
induce firms in k to increase exports, and thereby explolit the
fact that, including this increase in dp- firms' export demand
curves are more elastic than they are perceived to be in
individual maximisation decisions. One qualification needs to be
added to this argqument. The export subsidy also involves a direct
transfer of revenue from economy k's budget constraint to firms in
country k. The social value of such a transfer depends on Tre I£
T < 1, then firms are subsidized such that the economy is at the
social optimum, and the transfer has zero social value; if

Ty > 1, the transfer to firms has positive social value since the
differentiated products sector is smaller than it wouid be at the
optimum, and there is a social Qremium on a revenue transfer which
would induce expansion of the industry. This explains the first
term on the right hand side of eguation (30). Only if T, were
considerably less than unity, so that the industry were subsidized
significantly beyond marginal cost pricing, could the export

subsidy reduce welfare in the country employing the subsidy.
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Propositions 3 and 5 establish that import tariffs and export
subsidies raise welfare in the country imposing the tariff or
subsidy. These policies deo however reduce welfare elsewhere. It

is to multi-country policies that we now turn.

5. Cpstons upiops: The welfare consequences of customs uniecn
formation may be modelled by looking at simultaneous and
reciprocal tariff reductions by a set of countries. Assumption 1
will be retained so that tariff changes are evaluated around a
point of equality of taxes and tariffs. To a first order
approximation such changes are the same as reductions in tariffs
to equality with domestic taxes from a situation in which tariffs

were gifferentially higher.

Bnalysis is simplified if we restrict attention to
circumstances in which all economies have, in an appropriate
sense, symmetric technologies, tax rates and sub-utility functions
for differentiated products. This may be formally stated as
assumption 3.

Assumption 3. fi = fj' k= tj' ey = &5

cij aij = cki/“kl > cii/czii = cjj/“jj' for all i, j: ks &+

1# 3, kFL-
The assumptions on the ratios cij/aij do permit marginal costs and
demand parameters to differ across countries and markets, but
restricts differences such that the matrix A may, with an

appropriate choice of units, be written as,

¢ .
(31} a

#
-
6
+
<

|
]
At

1
0




l-¢

where $ = {c } > 1.

PR+ SR P
ii 11/C13 ij

The inverse of A may be computed directly as,

htu=2 eoe—l
(32) At s v -l *

g R etu-2

Notice that with ¢ > 1, A is a Minkowski matrix (assumption 2).
Assumption 3 therefore puts a symmetry on preferences and
technology such that in each country the share of a single
domestic firm in its home market is ¢ times the share of a single
importing firm from any country. Assumption 3 does not reguire
that economies have the same expenditure functions, ner the same
factor endowments or factor productivity. Assumption 3 is
therefore weaker than the symmetry assumptions employed elsewhere

in the literature, see for example Krugman (19801, or Helpman

[18817.

Assumption 3 alsc ensures that, in equilibrium, all elements
of the vector ;qqs are equal. This may be established by noting
that, from assumption 3, row sums of 2"l are unity, so that with
assumption 1 {(and eguation (14)) the industry equilibrium
conditicns, equations {(12), may be rearranged to give,

(33) eqqE =B les = e(r-t271s.

~A A

. e . : . . . :
Since €,9 1is now a scalar times the identity matrix, the matrix 2

(equation (28)) becomes,

T
(34) = eqqA Adt.
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We may now evaluate the effects of the formation of a customs
union by a group of countries. If t£he first ¥ countries form the
union, and change tariffs on intra-union trade leaving all other

v LY
taxes and tariffs unchanged, then the matrix A has LI = 1,

Qs o
3 1]
$x,1#£ ], and gij = 0 elsewhere. Using equaticns (34)

in (21 with (32) and (4), direct computation vields;

for i, j

for i { k:
(35) V.da, = (K-l){qiyi(lei)(¢~1+v-x) -
K€ v
- S Y. - L g:y: - - £ Ve
(¢ +v K)§Q1YI j=1quJ/(K l)i j=m+1q3yj]dt
jfi

for 1 > K:

(36) by duy = Tix{lc-l)q_iyidt,
where,

37 wi = (b -1 -1+ v)ci > 0.

To interpret equations (35) and (36) it is easiest to look £first
at a case where expenditure on differentiated products, 9 Y; - is

the same in all countries.

6. Equal espepditures on differgutiated produckts: If 4. ¥ is the
same for all countries i then egquation (35), giving the effects of

customs union formation on members of the union, reduces to,

(38) widui = (K"l)qiyi[(l - Ti}(¢ -1 - va -«J)lét,

for i {«x-.

<
The following proposition comes immediately from eguations (36)

and (38).

Propesition §. With assumption 3 and egual expenditure on

differentiated products in each economy, (i) a sufficient
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condition for customs union formation to raise the welfare of
member countries is that Ti 2 YX. (ii) The welfare of countries

cutside the union is reduced by formation of the union.

Part (i) of this proposition is derived from equation (38). It
may be noted that if the tariff reductions are worldwide, i.e.,

v = k, then having T > 1 is a necessary as well as sufficient for
the tariff reduetions to increase welfare; this is as would be
expected from propesition 1 describing world Pareto efficiency.

If v > x, then customs union formation increases the welfare of
members, even if Ty = l. The incentive to cut tariffs beyond
marginal cost pricing may be explained as follows. Tariff cuts
within the union raise the revenues of firms in the union, and
thereby permit reductions in the price indices, ¢, consistent with
zero profits in member countries. These reductions in price
indices inside the union necessitate increases in price indices
for countries outside the union, if their moncpolistically
competitive industries are to survive. These increases will
further raise the export revenues of firms within the union, so
permitting further falls in the price indices of union members.

It is this ability to alter price indices which c¢reates the
incentive to subsidize intra-union trade beyond the point of
marginal cost pricing. Changes in price indices are, as usual,
implemented through changes in the number of active f£irms in each

economy .

The dependence of the welfare effects of customs union
formation on k, the size of the unien, may be investigated further
by examining the welfare effects of customs union enlargement. If

du; (<) and u; (c+1) denote the welfare effects for country i of
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formation of customs unions of size < and € + 1 respectively then
evaluating eguation (38) at K =K and K = € + 1, gives, for
existing members of the union, i Q_E, the welfare effects of

customs union enlargement as,
(39) v, ldw; ®+1) - duy ()1 = gy [(1 =1;) (@-1) =T; (v=2) 1dt

For the country joining the union we may evaluate eguation (36} at

% and (38) at ® + 1, to give, for the joining country, j =¥ + 1,

{40 wj[duj(K+l} - duj(K)l = qjyj[(l —Tj}(¢-l) - Tj(v—Z)]dt.

Proposition 7 follows from these two equations;

Propositien ZI- With assumption 3, and if all economies have the
same income and preferences, then, (i) customs union enlargement
raises the welfare of existing members of the union if K is
small relative to v, but may reduce welfare for large €. (ii)
If consumer prices are at least as great as marginal cost

(t; 2 1) in the joining country its welfare is certainly
increased by membership. (iii) If side payments are possible,
the joining country can always compensate existing members such
that customs union formation is a Pareto improvement for the

K + 1 countries concerned.

Part (i) of proposition 7 comes from inspection of eguation ({(38),
so, if for example Ti = 1, then customs union enlargement benefits
existing members only if Kk <v/2. The intuition here is the
following. Firms in the joining country benefit by getting
iiberalized access to k¥ markets, and firms in countries already in
the union benefit by getting liberalized access to one further

market. The associated changes in profits cause changes in the
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values of the price indices consistent with zero profits, in
particular reducing the price index in the jeining country. If g
is large then, including these changes in the price indices, the
net effect of enlargement could be to reduce profits of firms in
countries already in the union, and thereby require an increase in
g and reduction in welfare in these countries. The entrant
certainly enjoys a welfare improvement, unless, from eguation
(46) , Tj < 1, and very small relative toc ¢. For Tj > 1 i% can
alsc be shown (by multiplying (3%9) bv k¥ and adding to (40)), that
the welfare gain of the entrant is at least as large as the
combined welfare loss of existing members. Under the conditions
of the proposition the marginal utility of the numeraire is the
same in all economies. fTransfer payments are therefore possible
such that the new entrant can bribe existing members to gain

admisgsion.

7. Erpenditure differepces. If expenditure on differentiated
preducts is different between countries, then the welfare effects
of customs union formation are given by equations {35} and (36).
The size of an economy's expenditure on differentiated products is
ther an important determinant of the welfare effects of tariff

reductions, as illustrated by the fellowing proposition.

Propositiopn 8. If T, = 1 worldwide tariff reductions (¢ = v}
increase welfare in countries which have larger than average
expenditure on differentiated products, and reduce welfare in

countries with below average expenditures.

This proposition is derived from equation (35), noting that with

Ti= 1 the last term on the right hand side of the eguation is
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zero, and in the second to last term j=§ -#iqjyj/(K_l) is the
average expenditure on differentiated prééucts in countries other
than i. The differences in expenditure on differentiated products
may arise from three sources; countries may have different
expenditure functions, different size endowments, or differences
in the productivity of their factor in producing the numeraire.
Different expenditures derive their importance from the fact that,
under the conditions of the proposition, economies with relatively
small expenditures on differentiated products are net importers of
differentiated products (see Venables [19841). The direct revenue
implications of worldwide tariff reductions are therefore damaging
to small economies, and may outweigh the efficiency gains from

moving towards marginal cost pricing.

For simplicity proposition 8 assumed that firms were
subsidized to the point of marginal cost pricing (Ti = 1). The
results of the proposition generalize however, so if T, >1la
country which has sufficiently small expenditure on differentiated
products, relative to the average, will lose from wor ld-wide
tariff reductions. There is therefore a clear conflict of
interest over multilateral tariff reductions between countries
with large, and with small expenditures on differentiated

products.

Tf tariff reductions occur between a subset of economies,
k < wu, then the role of different expenditure levels is

illustrated in proposition 8.

Propositien 9. If T, 2 1, a necessary conditien for a country's

welfare to be reduced by the formation of a customs union of
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which it is a member is that its expenditure on differentiated

preducts is below the average for the rest of the union.

This proposition is derived from equation (35). Clearly having
smaller than average expenditure is not sufficient for welfare
reduction; however, since the average expenditure on
differentiated products by the rest of the union enters (35)
negatively, if this is large encugh it is certainly possible for a
country with a small expenditure on differentiated products teo

suffer a welfare loss.

8. Coalitign ferwatigp: an exapple. The results of the previous
section suggest that, in the absence of side-payments, countries
always want to be members of customs unions with countries with
smaller expenditures on differentiated products than themselves.
This raises the gquestion of which customs unions will actually
form when countries have different expenditures on differentiated
preducts. The guestion may be analysed by thinking of the problem
as one of coalition formation in a cooperative game without
side-payments. Each country may form a union with a {possibly
empty) set of other countries. The ensuing coalition structure
will be termed 'stable' if there exists no set of countries,
which, by forming a union, can guarantee themselves a higher level
of welfare. (Notice that in this definition a coalition can be a
single country). We may now investigate stable coalition
structures £or a three country example, in which assumption 3
holds. It will additionally be assumed that all countries have
the same preferences, so differ only in endowment size, and

therefore in expenditure on differentiated products.
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Payoffs to countries when countries act singly (there are no
customs unions) will be denoted dui{i}, and since utility changes

are measured from the situation where there are no customs unions,
(41 dui{i} = 0.

If there is a coazlition of two countries i, and j, payoffs to¢ the
three countries i, j, and k will be denoted dui{i,j}, duj{i,j} and
duy {i,j} respectively. From inspection of equation (35), for

country i in the union,
(42} \bidui{i,j} = fgyy; -T,06- (g qjyj)c¢>+1) - gy Jét.

da {i,j} can be defined analogously, and for country k not in the

union, from equation (36},
(43)  Ypdu {i,j} = 2 Tqgyde.

In the grand coalition the payoff to country i is denoted

du i1,2,3}, and from equation (35) is,

(44} widui{l,Z.B} = [Zqﬁyi(l_Ti)(¢_1) -

¢m%&~%%n%&n&.

A stable coalition structure is found by locking at different
possible coalitions and seeing if some alternative coalition can
form which can guarantee its members higher utility. This process
involves looking at series of inequalities between equations (41)
-~ (44). Since these eguations are functions of q;¥ir @ particular
coalition will be stable for some {possibly empty) subset of
values of Gi¥yr i=1,2,3. Equation53(4l) ~ (44) are linear in

q;¥;r SO we may normalize such that qy; T 1; a particular

i=1
coalition may then be stable for some subset of values of qjy;
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lying on the unit simplex. These varicus sets are defined
precisely and for general parameter values in appendix 2. In the
text, the sets are illustrated diagrammatically, and for the
particular parameter values of T = 2 and ¢ = 2, T =2 implies
that taxes and tariffs are such that consumer prices exceed
marginal cost, although the magnitude of this difference depends
on the parameters of the expenditure function (see equation (24)).
9 = 2 implies that costs and preferences are such that in each
country, the sales of a single domestic firm are twice as large as
the sales of a single foreign firm. If all countries were the
same size and had the same number of firms half the market for
differentiated products in each country would therefore be
supplied by domestic firms, and the other half split egually

between imports from the other two countries.

We may now consider the grand coalition, i.e., the customs
union of all countries. fThis is skable unless it can be improved
upon either by some single country being able to guarantee doing
better outside the union, or by some coalition of two countries
being able to do better outside the grand coalitien. The sets of
valees of qiyifox which these improvements occur are defined as Bl
and B2 respectively in appendix 2. Fort = 2 and¢ = 2 it can be
established that a coaliition of the two smallest economies can
always improve upon the grand coalitien. For these parameter
values there is therefore no set of values of G;Y; i=1,2,3 for

which the grand coalition is stable.

- 28 -



A coalition of two countries may be improved upen in three
possible ways. By eithgr one of its members being able to
guarantee itself higher welfare cutside a customs union: by one
cf its members and the third country obtairing higher welfare by
forming a cecalition; or by all three countries achieving higher
welfare in the grand coalition. The sets of values of qiyiwithin
which the ccalition of countries 1 and 2 may be improved upon by
these possibilities are sets B3 ~B5 in appendix 2. The complement
of the union of these sets contains values q;¥, for which the
coalition of 1 and 2 is stable. For 1 = 2 and ¢ = 2 this region

is illustrated by the shaded area in figure 1.

Several remarks may be made about figure 1. First, regions
within which the coalitions {2,3} and {1,3} are stable are
apparent by the rotaticnal symmetry cf the diagram. For any
configuration of country sizes there is therefore a unigque two
country customs union. Second, the coalition {1,2} is stable for
values of 49,y, and 4,¥, which are relatively close together. This
is as would be expected from the analysis of the preceding
section. If the expenditures were very different the smaller
country would be able to do better either by acting independently,
or by joining a union with the third country. Third, each of the
two country coalitions are stable in twe disjoint regions of the
simplex. In the upper left section of the cross~ hatched region,
the coalition {1,2} is stuble because q4¥, and 4,Y, are much
larger than dzY3s SO it is not in country 3's interest to join
coalitions {1,3} or {2,3}. 1In the lower right region 9,Y, and
q,zy2 are relatively =mall, so the coalitions {1,3} and {2,3} are

prevented from forming by the fact that countries 1 or 2 would
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lose from joining a union with the larger country 3.

We may finally cohside} whether independent play by all three
players is stable. Such a situation may be improved upon either
by 2 two country coalition, or by the grand coalition. These
improvements occur in the regions of the simplex defined by the
gets B6 and B7 of appendix 2. A sitvatien with no customs union
is stable in the complement of the union of these sets; such
regions are illustrated for t = 2, ¢ = 2, in the c¢ross-hatched
regions of figure 2. As would be expected, these are regions
where no twoe countries are of approximately equal size. &
coalition is therefore prevented from forming by the fact that one
of the countries concerned is'necessarily mach smaller than the
other, so will lose from the union. In these regions the stable
coalition structure is of course not unique; both the situation
with no customs union, and a two country customs union are stable

solutions to the customs union game.

A5 parameters T and ¢ are varied the configurations of
regions of figures 1 and 2 change. However, two general peints
seem to emerge. The first is that coalitioens form only between
countries with similar expenditures on differentiated products.
The second is that, given the absence of side-~ payments, for some
configurations of country size a situation in which countries all

act independently is stable.

9. Conclusippss Three main conclusions may be drawn from the
preceding analysis. The first is that a single country acting in
isolation may increase its welfare by active tax and tariff

policy. Each country is a price taker, but not a price index
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taker, as policy can influence the number of active firms
pProducing in each economy. This generates an argument for the use

of import tariffs and export subsidies.

Second, if all countries are symmetric then customs union
formation raises the welfare of member countries and reduces the
welfare of countries outside the union. Custeoms union enlargement
raises welfare in the country joining the union, but may reduce

welfare in existing member countries.

Third, if countries are not symmetric then reciprocated
tariff reductions, either in a customs union or worldwide, may not
benefit all countries. 1In particular, countries with relatively
small monopolistically competitive industries are likely to suffer
a4 welfare reduction from reciprocated trade liberalisation. This
argument suggests that customs unions are likely to form between

countries which are, in an appropriate sense, relatively similar.
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&ppepdix 1
Totally differentiating eguation (8)

{(al) dPij/pi = dtij/(l—tiJ

j 3
Differentiating eguations (9) and using (Al}, representative

elements of dA and @B are,

-1 1-e .
—€£ ) {1~-t. . Sl ) : -
{1 SJ)( tlj) (pIJ/a13 JdtlJ}

(A2) da

l-g.
{-sj(pij/uij) Jdtij}

(A3) ds

With assumption 1, (A2} and (A3) give,
sl o-1

(a45) GA = dB(I-t) ~(I-e “).

The derivative of }!@!T(AT)'1 is,

d[BT T,~1

a7l = aeTwah -t « sTah) taaT Ty -1,

T,-1

Assumption 1 states that (A°) "= (BT)'I(I—t), and using (a4},

atsT a1y = el T "1 1-0y .
4"
If A is the matrix A with elements deleted in all positions where
the tax rate has not changed, then from equations (9) of the text

and A2 above,

LN ~ A_l
dA = A(I-¢) (I-t} 7 -dt.
Using B34,
o~
B = -Agdt,

which is equation (27) of the text.
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Appendix 2

(i) The grand coalition {1,2,3} may be improved upon by

a single player in the set of values of qy defined by Bl;
3
BlL = {J tay! dui{j,k} > dui{1,2,3}, i#j#k}.
i=1

(ii) The grand coalition may be impoved upon by a two

country coalition in B2;

3

B2 = U Iigy! du {i,3} » au {1,2,3:31M
i,j=1 * J

bl

175

L

{gyl duj{i,j} > duj{l,2,3}}]

{iii) The grand coalition is stable in the

c
complement, {Bl|JB2} .

(iv) The two country coalition 11,2} may be improved

upon by a single country in B3;

B3 = {J) {gyl du {3j,3} > au.{1,2}, i¥i 1
i=1,2 i 1

(v) The two country coalition 11,2} may be improved

upen by a coalition of two players in B4:

B4 = U rigyl du; {1,3} > du {1,2}} M
i=1,2
? tqy! du fi,3} > du {i,33}]
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{vi} The two country coalition {1,2} may be improved

upon by the grand coalition in B5;

o
n

it
Tw

{gy! du, {1,2,3} > du, {1,2}}.
1 1 1

i

c
(vii) The coalition is stable in {B3[JB4UBS} .

(viii) A single player may be improved upen by a two

country coalition in B6;

BE = U rtigyi du {i,3 > au i1y N
i’jzl 1 1
i%j {gy!| du_{i,3j} > du_{i}}l.
i j

{ix) A single player may be improved upon by the grand

coalition in B7.

B7 = rﬁ gyl du, {1,2,3} > du {i}}.
i=] 1 1

{(x) & situation with single players is 'stable in
{6 JB75 .



Eootnotes.

l. For analysis of equilibrium in models of this type, see
Erugman (1979, 1980, 1981).
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