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A NEW APPROACH TO EVALUATING TRADE POLICY

ABSTRACT

This paper introduces a new measure, the Trade Restrictiveness Index,
which measures the restrictiveness of a system of trade protection. The
index is a general equilibrium application of the distance function and
answers the question: "What o-.fzr» set of trade restrictions is equivalent
{in welfare terms) to the initial protective structure?" The index is
applicable to both tariffs and quotas and allows international and
intertemporal comparisons. The index is operational and we provide an

ampirical example to illustrate its applicability and to show its superiority

over commonly used measures.
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A NEW APPROACH TO EVALUATING TRADE REFORH

I Introduction

How should we measure the welfare cost of trade protection? And how is
this cost related to the level of tariffs or the restrictiveness of quotas?
These two questions are distinct in the simplest case where a single good is
subject to a tariff: the height of the tariff is an unambigquous concept and
its welfare cost equals the "Harberger triangle,” the area under the
compensated import demand curve. However, in the realistic case where trade
in many commodities is restricted, matters are not so clearcut. Even the
concept of the “average tariff" is ambiguous: it is common to use import
weights to calculate such an average, but this suffers from the problem that
highly restricted imports which "should" get a high weight in the index have
low levels of imports and so get a low weight. As for the measure of the
cost of tariff protection, it is well known that with many goods subject to
tariffs it is a complicated expression involving cross-derivatives of the
import demand functions and that arbitrary tariff cuts may -=2cure welfare.l

There is, however, one case where the simplicity of the one-dimensional
analysis is preserved no matter how many tariffs are in place: this is where
tariff cuts are unifors or equiproportionate across all goods. In this
paper, we propose a solution to the aggregation or index number problem for
tariffs which builds on this insight. Essentially, it asks "What unlifcr2
tariff structure is equivalent {in a welfare sense) to a given tariff

wl . .
structure? The answer is a scalar measure of the overall protective

p—=

Tha sxpracsion in guestion is glven in a2quaticon (2.3) below. Seeg Neary
71989Y Fzr zpecific examples of welfare-reducing tariff cuts in
4ell-behavad model

S corden (29¢6) Is an =2arly paper whizh considers the possibility of
calculating the "uniform tariff equivalent” of a non-uniform tariff
structure. Npte that -~ur analysis does rot Imply +tha*t uniform tariffe are




impact of an arbitrary tariff structure. Moreover, the proportionate rate
of change of our index turns out to be equal to the standard measure of the
cost of tariff protection, normalised by what we call the "shadow value of
distorted trade.” By contrast, most existing studies normalise the cost of
protecticn by some other deflator, frequently the level of GNP. our measure
fas the advantage of normalising ir a manner which is intuitively appealing
and which can be given a rigorous uelfare interpretation. Its most
important advantage is practical: since our measure is a uniform tariff
equivalent index, it permits comparisons of the restrictiveness of trade
policy across countries and across time periods.

A further advantage of our approach is that it can be extended to
incorporate guantitative restricticns on trade as well as tariffs. Such
restrictions are increasingly important in world trade but the theory of
protection has been extended to take account of them only relatively
recently.2 From 3 theoretical point of view, our paper therefore serves to
link this recent litsrature with the work on scalar "distance function®
measures of efficiency in production or consumption by Debreu (1951), Deaton
(1979), Diewert (1985) and Anderson and Neary (1990). From a practical
point of view, we also argue that our measure can be made operational and in
Sections VI and VII we illustrate its use with an application to measuring
the restrictiveness of U.S. Voluntary £xport Restraints on textile imports

from Hong Kang.

maceszarily welfare supericr 2 2 ~an-unifara barlf osiractare with the
same awverage tariff lawel, Tar santrasting wisws oo the cptimallity of

T -7 7 -k U - § . - 11 = ? -
Lelferm raplfF ostrugtures, e Foouinl na oand Uzt f:227) and Stern (1990);

(o)

ges Corden and Falvey {1985), Oixit {1987, Falvay (1908), MNeary r1ag,
1989) and anderson and Neary {1992},



II The Trade Restrictiveness Index with Tariffs Only

In this section we begin by reviewing the standard theory of the cost of
orotection in an economy where tariffs are the only form of trade
restriction. We then show how this can be related to our measure, the
“Trade Restrictiveness Index" or TRI.f

Je consider a competitive small open economy, producing tradeable goods
only,E in which specific tariffs tl drive a wedge between the domestic prices
(“1) and the world prices (“f) of goods which are indexed by i.  In vector

notation, = = nx + t. The hehavicur of the economy is most conveniently
summarised in terms of the tride ewpenditure function, which equals the
difference betueen the value of consumption {given by a standard expenditure

7
function) and production (given by a GNP function):’

(2.1) (i) = elau)y - g(i).

Here u is the utility of the aggresgate household sector (so that issues of
distribution are ignored) and the =sconomy’s technology and factor endowments

cn £ has the standard

[N

are subsumed in the 3{.) function. The funct
properties of an expenditure function: 1t is concave in n and, by Shephard’s
emma, its derivatives with respect to n are the sconomy’s net (i.e., import)
demand functions. We assume that all tariff revenue is redistributed
costlessly to the household sector, so that in equilibrium the trade

expenditure function must equal the sum af tariff reyenue and the trade

wn

“ e z2dopt the conventlon that pols the o Lrctioo SF ZMYoiodz orizec (oo, from
fanvian TTT s-pards, of the ozrizes of 21l goods not zubject to quotas)
*ts numeraire geo2 22n thzrosa thought of azoa good with 2 zero tariff; and
IF nmpd 1ois ewportzdothen T Iz an exgort sunzidy.




surplus 3, if any (assumed throughout to be exogenous):

(2.2) E(n,u) = t'm + (.

Here a prime (') denotes a transpose and m is the vector of import demand
functions for imports subject to tariffs, equal to En(n,u). pifferentiating

(2.2) leads to the standard result for the welfare effect of a small change
in tariffs:
(2.3) {1-t'x JEdu = t'm dt.

i u Jjt

The left-hand side is the change in utility, converted to numeraire units by
the term Eu (the inverse of the marginal utility of income) and multiplied by
(1-t’x[), which is the inverse of the “tariff multiplier" or "shadow price of
foreign exchange."c Following standard convention, we shall assume that
this term is positive. This leaves the right-hand side as the standard
cost-of-tariff-protection measure. 4s is well-known, this depends on all
the terms in the matrix of price derivatives of the import demand functions L
(which equals EHH) and it cannot be signed unambiguously in general. The
one exception is the case of a uniform change in tariffs: dt = tda, where da
is a positive or negative scalar. In this case we can call aﬁthe average
level of tariffs and the we;fare effect of a éhange in « equals t’mnt, which
is a scalar quadratic form in a negative definite matrix and so is negative.9
We now want to show how any tariff structure can e made equivalent (in
welfare terms) to a proportionate tariff structure. To do so, it is
convenient to switch from the vector of specific tariffs, t, to the vector of

t:riff fsctors, ¢, which equal the proportional mark-ups over werld prices:

n = %y 3 or in matrix notation: n = [X¢. {ix is a diageonal matrix with
1 i 1

See Meary (1998, 1989%) for further discussicn.

9 . . . . . .
"to trads axpenditure function is concave in prices and so the matrix of
nrice derivatives must Se negative semi-definits. broyided we assume that
thare s some suhetitutability hatween the numeraire geed and the goods
sublect to tariffs, we zan 9o further and assert that this matrix must be
negative dafinite



world prices on the principal diagonal.) Fer later use, the relationship

between the levels of and changes in t and ¢ are as follous:

(2.4) t = x(¢-1) and gt = [xdo,

where "1" denotes a vector of ones. Now, rewrite the equilibrium condition
{2.2) in terms of &, and define a new functicn, the Zalisce 2f Tride Functlion,
as a measure of the extent to which the economy diverges from balanced trade
equilibrium:

(2.5) B($,us ¢) ECixp,u) - (¢-i)'Txm - @

Here the parameter ; represents all the exogenous variables cther than trade
policy (such as the levels of factor endowments, world prices,the trade
surplus 5, tastes, etc.). We do not need to assume that these remain
constant, although changes in them raise some specific issues in the presence
of quotas, which we postpone until Section V.

e now wish to compare the restrictiveness of trade policy in two
periods, denoted "0" and “1" respectively.  The economy must be in

equilibrium in both periods, so:
(2.6)  B(s%u"iy™ = BaLulsyD =0

Ve define the Trade Restrictiveness Index as the factor of oroportionality a

by which period-1 tariff factors must be scaled up or down in order to reach

s

-

period-0 utility:
(2.7) ae'u%y%)y = [ac: 8(ap’,u’; ") = 0l.

If trade policy does not change between the two periocs (sV=0'), & equals

one. If free trade prevails in peried 1, so that @i is a vector of ones, &

.ﬁ

12 fi~na thiz acks how the "naw tariff factors must be scaled to attain the
malAn Vauel of yelfare, it is 3 compensating variation type of welfare
neasure Jo assume that A iz single-walued. This requires that the
denominator of equation (2.%) (or, more gensrally, that of squation (4.12)
in Section IV) does not change s;gn. ye assume *that thig is the case

throughout the theoretical discussion, and consicer nossible exceptions in
the empirical application in Section VII.




equals (one plus) the uniform tariff rate which would have yielded the same
level of welfare as the initial non-uniform vector of tariff factors ¢°. 1In
other cases, A equals {one plus) the uniform tariff surcharge rate which
compensates for the differentiated change in the tariff structure from 2" to
¢1. As the period-1 tariff factor vector ¢! varies from ¢0 towards free
trade, A rises above one. Thus a ~ic2 in A means that trade policy has
become l=ss restrictive.ll
Figure 1, drawn in tariff factor space, illustrates the interpretation
of A. Assuming that only two goods are subject to tariffs, point F, with
coordinates (1,1), corresponds to free trade and point A is an arbitrary
initial protected equilibrium. To compare these two points, we draw
through A an iso-welfare locus, which represents those combinations of
tariff factors on the two goods which yield the same level of welfare as A

2 The ray from the origin

and also preserve balance of payments equilibrium.l
through F meets this locus at point C, and so the Trade Restrictiveness Index
equals the ratio of OC to OF. Keeping A as the reference equilibriuam,
successive moves of the new equilibrium towards free trade lead to rises in A.
Both the interpretation and the potential applicability of the
. Trade Restrictiveness Index are enhanced by considering small changes in
1

the period-1 tariff factor vector ¢°. Totally differentiating the equation

which implicitly defines A in (2.7), holding u" and 10 constant, yields:

(2.8) B¢¢dA + AB¢d¢ = 0.

This may be solved for the proportional change in 4, denoted by A:

Horpss slight sotentizl scurce of zonfusicn gould be avoided by the use of an
gequivalent variation measure T[4 : 3(A¢D,u1;y') = 0], However, this is
nat necessarily definad far 211 sarameter values and, even when it Is, it
ie not as 2asily implementable as (2.7), unless the analyst has access to
a computable general 2quilibrium model.

12

The oroperties of this locus may be established by expanding the right-hand
side of (2.3) and they are considered in detzil In Meary (1989). It Is
shown there that, provided all goods are substitutes, the points of
inflection of the locus, G and H, must lis to the north-east of F and must
lie on either side of the 45-degree line OF.



(2.9) ipo= -2 = -—— = -Lo¢.

Fach of these three alternative expressions throws light on the
interpretation of changes in A. From (2.5), the term B¢ measures the

transfers needed to compensate for an increase in tariffs. It equals:

(2.10) B¢ = - ﬂ*mnﬂt(¢rl) = - Etmnt.
The term B¢¢ in the denominator of (2.9) may therefore be interpreted as the
total welfare cost of the initial tariff structure, which we call the “"shadow
value of distorted trade.” The numerator is the cost of an arbitrary change
in tariffs, as derived in (2.3). Thus the proportional change in & , for a
small change from the initial equilibrium, equals the conventional measure of
the cost of tariff protection, normalised by the shadow value of distorted
trade. The final expression in (2.9) suggests how this might be
cperationalised: it equals a weighted average of the changes in tariff

factors, where the weights, o , are the contribution of each protected good

to the total shadow value of distorted trade:

(2.11) U =

ye will return to the issue of operationalising the Trade Restrictiveness
Index in Section VI. First, we turn to consider quantitative trade

restrictions.

III The Trade Restrictiveness Index with Quotas Only

When we turn to quantitative restrictions on trade, it is necessary to
disaggregate the net import vector. Henceforward, we let q represent the
permitted trade volumes in the quota-restricted product group, with foreign
prices p% and domestic prices p. For the unrestricted group, m is the trade

volume and n is the domestic price vector, equal (until Sectien IV) to world

prices nx. 0f course, the domestic prices p of the quota-constrained goods




B4re not exogenous but must adjust to ensure that the quota levels (which we

assume are always binding) equal domestic excess demands.
To derive the cost of protection in this case, it is convenient teo

.consider an alternative expression for the trade expenditure function defined

Fin (2.1):5

C(3.1) E(p,a,u) = Min {p'gq+n’'m | U(q,m)=u}.

q'm

f:Here U is a Meade trade utility function defined over the trade vector

;(3.4) fn(q,n,u)

3 (3-5) E (q,mu)
o a

- {q,m). rhis function is appropriate when prices (p,n) are given so that the

_trade vector is endogenous. When quotas are in force so that q is fixed, it

‘is more convenient to characterise the aggregate consumer as choosing

_expenditure on the tariff-restricted product group only. This leads to the

‘distorted trade sxpenditure function:

{3.2) £{q,n,ut) = H%n {rn'm ! U{q,m)=u}.

The relationship between the two functions is straightforward:

(3.3) E(q,n,u) = Max {E(p,m,u)-p q}.

Since £ is concave in p, the first-order conditions from (3.3) give the

prices which equate demand E {p,m,u) with supply q. The first derivative
ol

iiproperties of E are therefore:

En[P(q,n,U),n,u] = a{q,nm,u),

1]

-p(Q, n,u).

he first property follows from Shephard’s Lemma: the price derivatives of
'dhe distorted trade expenditure function equal the import demand functions
. for the unconstrained goods (with the ~ over the "m” indicating that these

demands are conditional on given levels of the quotas rather than on given

”,3 The results which follow draw on Anderson and Neary (1992) and are related

ts results in the theory of consumer rationing; zee Neary and Roberts
{1980)
1980},



levels of p). The second property, (3.5), equates the quantity derivatives
of the distorted trade expenditure function to the economy’s marginal
willingness to pay for, or the "virtual prices" of, the quota-constrained
goods. (See Neary and Roberts (1980).) € is concave in n and convex in g,
by its minimum in m and maximum in p properties. We assume, with only mild
loss of generality , that the matrix of quantity derivatives of the virtual
price functions pq {equal to qu or E;t) is negative definite.

Equilibrium is now easily described using the distorted trade

expenditure function:
(3.8) E(q,n,u) + p'q = (p-px)'q + 4.

The left-hand side equals net domestic expenditure on all goods (from the
definition of £ in (3.2)); and in equilibrium this must equal the sum of
total quota rents and the trade surplus, given by the right-hand side. (In
the next section we will allow for the possibility that not all quota rents
accrue to domestic residents.) Differentiating (3.6) yields a simple

1
expression for the welfare cost of changes in quota 1evels:‘4

(3.7 E du

(p-px)’dq.

As before, it is desirable to obtain a scalar measure of the severity of
an arbitrary system of quotas. To do this, we proceed as in the last
section. We first define a balance of trade function, equal to the

deviation of equation (3.8) from equilibrium:
(3.8) B(q,usy) = E{q,n,u) + p'q - (p-px)’q - {.

The Trade Restrictiveness Index for quotas can now be defined as the

proportionate change in period 1 quotas required to reach period 0 utility:

| (3.9 Alg'u%y®) [a : 8(q'za,u’;y") = ol.

L4 This result is derived and discussed in Corden and Faluvey (1985) and Neary

{1988).

9
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This is illustrated in Figure 2, where point A represents an arbitrary
binitial equilibrium and point F a new equilibrium (which may, but need not

ibe, identified with free trade). The value of A is the distance OF/OC,

f‘fuhere point C lies on the same iso-utility locus as A.

Proportionate changes in A can once again be identified with the welfare

f!ffect of arbitrary quota changes normalised by the total welfare cost of the

g initial quota vector:

, B'dq (p-px)'dq .
(3.10) a4 = — - = Lod.
B.d (p-px)’'q b
' where:
B q
{3.11) 8 =  p-pX and g = i
q 3 B'q
q

The interpretation is identical to that of equationm (2.9), with the
additional convenience that the denominater of (3.10), (p-pX)’q, equals the
actual value of total quota rents at the initial equilibrium. Once again,

an increase in 4, starting from the reference equilibrium uD, implies that

trade policy has become lzss restrictive.

IV The Trade Restrictiveness Tndex with Tariffs and Quotas

We now wish to consider the realistic case where trade is restricted by
both tariffs and quotas. As before, q and m represent the trade volumes in
18
the quota- and tariff-restricted groups, respectively.”” In addition, we

A
assume that a fraction w of quota rents accrues to foreigners.”" This is

consistent with awarding the fraction w of all quota licenses to foreigners,

(93

me of the items In the g group may ha suhiest to both variffs and quotas.
+

goods sheould be counted as falling in the auota-restricted group,
=)

[GRRVL RS, ]
=

[ 2 & I ]

he quota constraints bind at *Rz nargin. Thae affact of the tariff
t5 increaze *he share of rents 2on +tase soeds which accrues to the
aconemy. For an illustration of this, see Section VII below.

=30
t+ (3 Ir @

b=e T3 o+ L

Lk

c

=
]
(U]

ye =ontinue teo assume that all variff reyvenus t'a is ratained at home and

jaa

accrues to the private sector, an assumption which can easily he relaxed.

(%]

s



or with voluntary esport restrictions (VER’s) where foreigners return a
fraction (1-w) of the rents to domestic residents, or with a tariff on quota-
controlled imports at the specific rate (1-u)(p-px).l7 For concreteness we
will use the former convention. We will also assume that the rent share is
uniform across commodities and that it is fixed by a process which is
independent of q and t-ls With these assumptions, the equilibrium condition

therefore becomes:
(4.1) E(q,mu) + p'q = t'm+ (1-w)(p-px)’q + B.

The right-hand side of this differs from that of (3.7) in two respects:
consumers now receive tariff revenue as well as quota rents; and they receive
only a fraction of the latter, with w{p-p%)'q accruing to foreigners.

To derive the welfare effects of different policy changes, we now need
to differentiate equation (4.1). To do so, it is convenient once again to
introduce the balance of trade function, defined as the deviation of (4.1)

from equilibrium, and with tariff factors ¢ replacing tariff levels t:
(4.2) B(q,d,u3y) = E(q,0xp,u) + p'q - (¢=1)Tem - (1-w)(p-px)'q - 5.

Differentiating this yields, after some simplifications (making use of the

properties of the m and p functions (3.4) and (3.5) given in Appendix A):

{4.3) Bdu = -B'de - B'dq.
u ¢ 4
where:
(4.4) B = (1-t'm +wq'p J)E ,
u 1 1 u
(4.5) -8¢ = (t m_-eq PK)GX,
(4.6) -B° = t'm -wq'p +(1-w)(p-px)’.
q q q
17 alternatively, this is the result of an ad valores tariff set equal to
(1-w) times (p-px)/p. In esither case, the tariff must change when p
changes if w is to remain constant. Je will assume here that this change

sceurs, so that quota reform does not alter the rent share. See Anderson
and Neary {1992) for further discussion.
12

Relaxation of these assumptions is discussed in Anderson and Neary (1992).




The ternm Bu equals the inverse of the marginal utility of income, §u,
multiplied by the shadow price of foreign exchange, which differs from unity
to the extent that there are income effects on the demands for tariff- or
quota-constrained goods. As always, we will assume that the distortions are
not so severe as to render this term negative19 and shall not consider it
further. As for the coefficients -B¢ and —Bq, they measure the margzinal cost
of ¢t2riffs and the shadow prices of suctas respectively. Clearly, the
simultaneous presence of tariffs and quotas complicates the expressions
considerably relative to the special cases considered in Sections II and III.
However, in principle they are still computable, an issue to which we will
return in Section VI.

We are now ready to define the Trade Restrictiveness Index for this
general case. We wish to have a single scalar measure of the severity of a
given protective structure. To do this, it is necessary as in Section II to
switch from specific tariffs to tariff factors. Horeover, it is convenient
to go further and to work with the inverse of the tariff factors. This
allows us to define "liberalisation factors® ki, which equal quota levels for
quota-constrained goods and the inverse of tariff factors for tariff-
constrained goods:

q. for quota-constrained goods

1

1]

(4.7) \
; 1/¢ for tariff-constrained goods

ye may now define the full Trade Restrictiveness Index in terms of these

liberalisation factors:
{4.8) A(xi,uo;yo) = [a-: B(xl/A,uD;yD) = 0].

The value of & has the interpretation of the equal proportionate tightening

of all quota levels and raising of all tariff factors which would be

1f they were, then there weuld be a welfare gain from disposing of some of
the sconomy’s factor endowment, and so the policy reform issue would be
trivial.




equivalent in welfare terms to a given initial protective structure with any
arbitrary pattern of quotas and tariffs. As before, a rise in A corresponds
to a move towards a new equilibrium with trade policy A' which is less
restrictive relative to the initial equilibrium with trade policy 1".
pDifferentiating the index gives the effects on the measure of a small change

in trade policy relative to the initial equilibrium:
(4.9) A = T oA,

or, writing out the weights in full for quotas and tariffs (the difference in
sign between the two reflecting the fact that trade restrictiveness rises with
lower quota levels but with Aigher tariff factors)=20

B 9 B ¢

. ™ E I . Lo .
{4.10) a ) -_q - Z ——— .
f~ B8q-8Bo ’ B'q -8By
q ¢ q

¢

1]

Since all the terms in this expression can be calculated from (4.5) and
(4.6), we have thus derived a scalar operational measure of the overall
change in restrictiveness as a result of any change in trade policy. Once
again, the denominator of the expression for A is the shadow value of
distorted trade, this time equal to the sum of each quota times its shadow

price and each tariff factor times its marginal cost.

V Changes in the Restrictiveness of Quota Policy in the Presence of Growth

As already noted, our measure of trade restrictiveness does not require
that exogenous variables other than trade policy (as summarised in the y
1 . .
vector) remain constant.z‘ However, if trade is restricted in part by

quotas, we need to be careful in interpreting the phrase "change in trade

policy" when other exogenous variables are also changing. For example, if

20 . . . ..
Hanceforuard, whersver ffe confaxt rcarpifs It wliffiout ambIguity, we use

subscripts "i™ and "Jj" to refer to individual tariff factors and quotas
respectively. Thus 8 gives the derivative =f 2 with respect to ¢i, ete.
1

2 It is straightforward to adapt our methods te develop a measure of the

welfare effects of changes in y, but this is not our concern.

13
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real growth takes place in the economy, maintaining constant quota levels

amounts to an increased restrictiveness of trade policy.22 It is still
possible to calculate A from equation (4.8), of course, but it must be
interpreted as an uncospensated index, measuring the restrictiveness of trade
policy relative to a benchmark equilibrium with fixed quotas. By contrast,
for many purposes it may be more appropriate to calculate a cogpensated
index, which corrects for changes in exogenous yvariables by taking an
alternative benchmark equilibrium in which the domestic prices of the
quota-constrained goods are kept constant. (These considerations are
familiar to policy-makers, who frequently build in automatic adjustments to
quotas in line with economic growth).

To formalise these ideas, we write q° for the vector of quotas which
would compensate for a change in an exogenous variable in the sense of
maintaining domestic prices p constant. This quota vector is implicitly
defined by the following:

o]

(5.1) o(q”,n,u% ") p(q%, % ey,

where io is the initial value and 71 the new value of the exogenous variable,
assumed henceforward to be a scalar. In equation (5.1), u? is the level of
utility which would be attained in equilibrium if trade policy were to remain

constant in this sense:
(5.2) 8(q%, %1%y = o.

Wwe may now define the compensated TRI, &, as the equiproportionate change in
trade policy which would return the econcmy, not to the initial utility level

u®, but to the hypothetical "equirestrictive quota policy™ level TRt
(5.3) I = [&:8(a'&&'u% ") = ol.

This is identical to the definition of the uncompensated TRI, (4.8), except

2
ez Growth may also alter the welfare cest of tariff protection, but we would
not wish to say that it makes given tariffs amore restrictive.
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that it is evaluated at the compensated utility level 42 rather than u° and
at the new exogenous variables yl rather than yo. Changes in & must then
take account of changes in 0% and 71 as well as of changes in trade policy:

. Buu . Byy
{5.4) A = 4 + ~—~———u ¥ ——y,
B;q - Bé@ B;q - B&¢
where A is simply aiii, as in (4.9) {although evaluated at a different
point).

A particularly simple form of (5.4) results if tastes are homothetic
and growth is “"balanced” in the sense that all sectors grow at the same rate
at constant prices. We will refer to this combination of assumptions as
“neutral growth"; note that ; can then be interpreted as the rate of growth.

It can now be shown (details are given in Appendix B) that the balance of

trade function is homogenecus of degree one in (q,u,y):23
(5.5) Ba + Bu + By = B
y

This implies that the solution to (5.1) and (5.2) takes the particularly

simple form:

1 1

) H . i
(5.6) ¢ = —uY and q¥ = —q
0 i g
i !
Hence it follows that:
(5.7) i = g2 = L

In words, “compensating” for neutral growth requires that all quota levels,
and the growth-compensated reference utility level itself, rise at exactly
the rate of growth. Substituting from {5.5) and (5.7) into (5.4) yields

finally:

[A%
[

It is convenient to assume henceforward that the trade balance B is
initially zerc. altsrrnatively, sppendix B implies that (5.8) also holds
if B rises at the rate of economic growth.

15



B q
q

(5.8) d = A - — g

r

¢¢

B(‘!q-B
Thus, compensating for the increased restrictiveness of quotas as a result of
growth at given quota levels requires that the standard TRI be reduced by the
rate of growth times the contribution of quota restrictions to the shadow
value of distorted trade. The reason why we must subtrict a term in the

growth rate of real income is that, if trade policy parameters are given,

then growth renders the quota regime mor2 restrictive.

VI Operationalising the Trade Restrictiveness Index

When we turn to consider how the TRI may be operationalised, we have a
clear cholice. On the one hand, the analyst may already have a fully-fledged
computable general equilibrium (CGE) model of the economy, in which case the
1ewel of the TRI provides a convenient method of summarising the model’s
results, permitting consistent cross-country and intertemporal comparisons.
On the other hand, the c3inge in the TRI may be calculated without a CGE if a
number of analytic short cuts are taken. In principle, the use of a CGE
nodel is the ideal procedure. However, in practice, CGE models are
typically based on a relatively small number of goods with inappropriate
aggregation of the fine structure of trade restrictions. By contrast, the
payoff to the local approximation approach is that we can devote more
attention to the detailed commodity-by-commodity structure of protection.24
In this section, we outline the simplifications which were made in our own
application of the TRI to U.S.-Hong Kong trade in textiles, described in

Section VII.

A. Separability Assumptions

The general theoretical framework has assumed that the analysis is to be

24 In spirit, our approach resembles the "lccal"™ gereral equilibrium analysis
of Deardorff and Stern (1986).



carried out at the level of the economy as a whole. However, in many
applications the analyst may be interested in only a few markets. In such
circumstances it is natural to define a cartial Trade Restrictiveness Index,
defined over the trade policy instruments applicable to the markets of
interest only. For example, if only quota-constrained markets are being

considered, the partial index is, instead of (4.8):

(6.1) ate® 9 u% ™ [a: 8(a'7a,¢%u% %) = 0].

In addition, it is very convenient in this case to assume that the goods to
be considered are =z=s3-ztle from others. In our Hong Kong applications, all
the goods examined were subject to binding U.S. import quotas, so
separability can be viewed as a restriction on the cross relationships
between quota-constrained and other goods. This amounts to imposing a

specific structure on the trade expenditure function:

(6.2) £{p,m,u) = 8 [ulp,u),e{n,u),ul.

The implications of this specification for the derivatives of the balance of
trade function have been examined in Anderson and Neary (1992). In
particular, the expression for the shadow price of quotas, equation (4.6),
simplifies in this case to:

W

(6.3) B = -’ - = p + (1-w)(p-px).

Comparing this with (4.4), we see that separability has allowed us to
simplify two complicated matrix expressions. The term t’ﬁq (measuring the
change in tariff revenue arising from a quota relaxation) is replaced by the
much simpler term -p’, where T is the import-weighted average sd valcres
tariff on the m goods; and the term -wq‘pc (measuring the change in rents
accruing to foreigners arising from the effect of a quota relaxation on home
prices) is replaced by the term -(we)p’, where ¢ is the aggregate elasticity

of demand for quota-constrained goods.
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8. Tariffs as a Rent-Sharing Mechanism

A key aspect of operationalising the TRI is obtaining estimates of the
rent share parameter w. Hong Kong exports of textiles and apparel to the
U.5. are subject to binding VER’s under the Multifibre Arrangement (MFA).
However, not all of the rents accrue to Hong Kong exporters since the U.S.
levies an 3¢ valores tariff of around 20%.25 This implies that the rent
share w is not fixed but varies with q and also that it varies across
commodities. Maturally, this alters the expression for the shadow price of
quotas. To see how, we assume that international arbitrage squates U.S.
import prices p to Hong Kong export prices p%, plus the price of a Hong Kong
export license (5, grossed up by the U.S. import tariff tq (which is the same

for all gc:ods)::5

(6.4) p (l+:q)(p* + o).

The rents accruing to the U.5. squal the total rents (p-px)'q less Hong

Kong license revenue .'q. Using {6.4) to simplify, this becomes:

(6.5) {p-px)'q - p'q9 =
1+¢

substituting into the balance of trade function (4.2) and simplifying gives:

1

1+l
q

(6.6) B(q,$,usy) = E{q,0xp,u) + p'q-t'm- .

Differentiating and simplifying yields, instead of (4.6), the following

expression for the shadow price of quotas from the U.S. peint of view:

1 T
(6.7) -8 = t'm - q'p + P’
d 4 Tel 9 1+C
q q
25 .. . .
Sinpce the quotas zlways bind, the gcods are auota-zaonstrained threoughout
and the *tariff seryes solely as a rant-sharing mechanisa.

246 . . . . ..
we follow other researchers in assuming that the license price 1s included
‘n the FOB price and so is cubject to the tariff. Estimates based on the

-

alternative assumption, p = f{l+tv )px + p, are available on request.
q
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fFinally, imposing the separability restrictions discussed in Section VI.A

gives the following simple expression: |

6.8) -85 = -+ (rq-ﬂp'.

Since the U.S5. tariff on Hong Kong exports of textiles and apparel {: ) of
4
about 20% exceeds the U.5. average tariff () of about 4%, the shadow price

of quotas is positive for the U.S.

C. Market Power

In this application we assume plausibly that the U.S. iIs a small open
economy: it faces constant marginal costs of Hong Kong textiles and apparel
so px is fixed in the relevant range of exports. However, the same cannot
be assumed of Hong Kong, since it faces downward-sloping demand curves in the
U.5. Strictly speaking, this should be taken into account in our
theoretical derivation.27 However, 3 simpler approach is to view the terms
of trade loss to the U.S. of a quota change, measured in (4.8) by
-[1/L(1+tq)]p’, as equalling the gain to Hong Kong. The other two terms in
the expression for the shadow price of quotas are easily modified. Since
Hong Kong does not impose tariffs on other goods, the term v is zero and the
first term vanishes; and since Hong Kong exporters receive the full license
price, the third term is simply p. The shadow price of quotas from Hong

Kong’s perspective is therefore:

WKy,  _ 1
(6.9) '(Bq ) v

g

i . P
- + .
=P p

A final complication In the case where a country has mecnopoly power in
trade is that the adjustment to quota policy to compensate for economic
growth should be modified. As we saw in Section ¥V, when tastes are

homothetic and growth is balanced, a growth-compensated quota policy in a

27

992, Castizn IT.4, for further

[

See Neary [1989) and Anderzon and Neary !
details.



small open economy is one whereby all quotas rise at the rate of growth.

When prices are variable, we would expect the required changes in quota
levels to be smaller in absolute value, since some of the welfare gain from
growth is offset by a worsening of the terms of trade, necessitating a
smaller growth in quotas to maintain the same level of trade restrictiveness.
However, attempts to take account of this in the empirical application have
so far proved unsuccessful, so we have simply imposed the value of minus one

in the results reported below.

VII An aApplication: U.S. Textile Imports from Hong Kong

we turn finally to our empirical application, which calculates a partial
index for the restrictiveness of U.S. quota policy on imports from Hong Kong
under the MFA. Our sample consists of exportis of twenty seven categories of
textiles and apparel from Hong Kong to the U.S. over the six years 1983 to
1988. The choice of coverage was determined by the availability of data on
Hong Kong esxpert guota licence prices, o; for these ue used data collected by
carl Hamilton supplemented by World Bank estimates. Data on export prices
and quantities and U.S. tariffs in each category were extracted from the
World Bank’s MFA data base; and changes in real income for the two countries
were measured by the growth rates in real disposable income.

Estimates of the price elasticity of U.5. demand for Hong Kong imports
were not available. We assumed that imports from Hong Kong are perfect
substitutes for other textile imports. This implies that the elasticity we
require, ., equals the elasticity of U.S. demand for all textile imports, &,
divided by the Hong Xong import share. The latter fluctuated around .15
during the period considered; the exact values are given in Table 1. Ue
present results for three values of £, -0.5, -1 and -2, with the unitary case
being the literature’s consensus.

The results are presented in Table 2. For each year and each value of

£, we give the calculated changes in the uncompensated and compensated TRI's
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from the U.S. and Hong Kong points of view (using the formulae in equations
{6.8) and (6.9)).28 These are compared with the changes in the average
tariff equivalent, calculated in the conventional manner as a trade-weighted
average of the implicit tariffs, o - The levels of this measure are given
in Table 1.

tonsider first the results from the U.5. peint of view.  Our measure
suggests that over the period there was a marked increase in the
protectiveness of the trade regime. Although the uncompensated index rose
slightly in all years except 1984, it did so by less than the growth rate of
real income, so that the value of & fell in five of the six years, with a
cumulative fall (representing an effective tightening of the quotas) of 14.9%.
By contrast, the traditional measure, the average tariff equivalent,
fluctuated widely over the same pericd, with an average annual rate of
increase of about 6.3%. While this has the same qualitative implication (an
increased restrictiveness of the quota regime) as our estimates of changes in
the true measure, its variability from year to year is highly implausible.
Moreover, in four out of six years, the average tariff equivalent has the
opposite implication for the change in trade restrictiveness as our index.
This dramatic finding, similar to that in Anderson (1991), reveals the
seriocus practical inadequacy of the standard measure of trade
restrictiveness. Note that our estimates are not at all sensitive to
different assumptions about the elasticity of demand, .. Although, from
(6.9), all shadow prices rise as the elasticity falls, this tends to affect
all categories uniformly in both the numerator and denominator of 4 and so
does not significantly alter the estimated change iIn A.

Turning to the results from the Hong Kong point of view, they reveal

S° vve fe-omilizs for A ars for local zhanges whereas the Z3ta refer to discrate
intervals. To allaw for this, the changes given are Divisia indices,
saloulzted _=ipg *R2 zrithmetiz averages of the parameters in two
successive periods

Ny
o




further interesting properties of the TRI approach. The estimates are much

more sensitive to the value of the elasticity than were those for the U.S.
Moresover, in four years when ¢ is at its low value, most or all of the
estimated quota shadow prices are negative, with the result that the shadow
value of distorted trade, -B;q, is itself negative. This implies that a

21 in A is welfare-improving: i.e., that in those cases Hong Kong’s

0

monopoly power in trade is so great that the actual quota levels are zkcov

L]

their optimal values.:9 If we confine attention to the central case (¢
-1), a fell in five of the six years, implying that Hong Xong as well as the
U.S. has been losing from the direction of policy. Once again, the
implications of our measure are very different from those of the crude change

in the average tariff equivalent.

YITI Conclusions and Suggestions for Further Research

In this paper, we have presented a new approach to measuring the
restrictiveness of & protective structure, The measure we propose, the
Trade Restrictiveness Index, has a firm welfare-theoretic basis vet can
Se implemented fairly readily. In the case of tariffs, the TRI equals the
uniform tariff which is equivalent to {in the sense of yielding the same
level of aggregate welfare as) a given tariff structure. We have shown how
this approach can be extended to allow for quotas as well as tariffs and to
encompass partial rent-sharing, which arises, for example, from voluntary
export restraints. Implementing the TRI requires more data than calculation
of standard measures of protection such as the trade-weighted average tariff
equivalent. However, the latter is quite unsatisfactory as a summary
measure of trade restrictiveness. Horeover, our empirical application in

Section VIT has shown that, with appropriate additicnal assumptions, the TRI

7 1oalz ang Whallay (1990) zlsc find that z reversicon o frae trade hur's
Hang Kong, Secause of its large terams of trade loss, altheough thelir
rozulte 3r7e net fully comparzble with curs

22
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can be readily implemented and that it yields very different conclusions from
the standard approach.

In further work we hope to carry out more empirical applications of the
TRI to demenstrate its usefulness in both internmational and intertemporal
comparisons. Further theoretical refinement would also be desirable to
improve the treatment of neutral quota policy in the presence of real income
growth and tc incorperate terms of trade changes. Finally, the TRI can in
principle be extended to represent the uniform level of trade restrictiveness
which would e welfars-equivalent to a given set of Zorestic as well as trade
distortions. This would allow a quantitative assessment within a consistent
welfare-theoretic framework of many of the issues concerning the trade
offacts 2F ZJomestis rolizies which have been raised in negotiations on US-EC

and US-Mexico trade.



APPENDIX A: DERIVATIVES OF THE IMPORT DEMAND AND DOMESTIC PRICE FUNCTIONS

Throughout the paper, we make extensive use of the derivatives of the

4irect demand functions for tariff-constrained

imports, afaq,;.,u), and the

inverce demand functions for quota-constrained imports, p(q,n,u). These can
he expressed in terms of the derivatives of : t%2r the distorted trade
expenditure function £{q,m,u} - the standard trade expenditure function

E(p,a,u).

the latter involves differentiating the direct demand functions for both

goods and inverting the total differential of Ep=q to solve for dp.

(See

Neary and Roberts {1980) and Neary (1989) for further details and

discussion.) fquating
effects:

- -

1 . |

| m. i} :

I L ‘ 1
{a.1) . o=

) - :

and for the income effects:

{a.2) mo= o
i Jlu u

(A.3) » = -E E°°

1 Yu o

Here, we have used m and

q

i

m
[l

m
n

.‘{l

| -1
(e -E £°£ )
i poL Lu u

=
Do bud o

to denote the income

the absense of quotas and m to denote the inccme
i

tariff-constrained goods in the presence cf quota

correspording terms yislds for the substitution

i
P £ - BB g E
| Jiil Ao oo it Au wb
: ETE £
| Lo uil o
= a -E E ,
L nwL Db 1

-1 -1 i
£ £ = - 3.

derivatives of demand in
derivatives of demand for

constraints.

The former simply invelves differentiating (3.4) and (3.5); while

[ |



APPENDIX B: NEUTRAL SROWTH AND THE BALANCE OF TRADE FUNCTION
1f tastes are homothetic, the household expenditure function e(p,u,u) may
be written, without loss of generality, as ve(p,n). Similarly, if growth
can be represented by a scalar parameter y and if it is "halanced" (in the
sense that all sectors grow at the same rate when prices are given), then the
GNP functien glp,i, ¢) can be written, without loss of generality, as g(p,n).
combining these assumptions, the trade expenditure function in the absence of

quota distortions becomes:
{B.1) Elp,ial,y) =  uelp,i) - 49{p,n).

This is clearly homogenecus of degree cne in {u, ).

e

The next step is to consider the distorted trade expenditure function:

(B.2) E(q,a,u,q) = Hax {E(p,r,u, y)-p qal.

This will Se homogeneous of degree 2ne In (3,u, ) provided that the domestic

o8

price function p{q,.,u,,) is homogeneous of degree -:z-2 in {q,u,4). Rut

[

aust bs the case, cince the first-order condition frem {B.2) is:

&)

fa 23\
= rd

42
H
| 4t
i
PN
o
-
=
-~
1
-
['s]
P
0
=
~ -

side is hcomogeneous of degree one in {u,y,
is defined implicitly by (B.3), must ke hcomogenecus of degrese zero in
fq,u,7). Hence the distorted trade expenditure function T{q,q,u,¢) must be
homogeneous of degree one in (3,u,y), as requirad.

Finally, we must ask what this Impies for the balance of trade function:

1

E-(q,;'[,'..’.,,j) + p(q,ﬁ.,u,i)’q - (}I'R*)’m(q,ﬂ.,u, )’)
- (1-w)plq,i,u, p)-pxl 9 - 0.

(B.4) 8{q, U, )

From Shephard’s Lemma, m{q,n,u, ) equals ET(q.n.u,y) and so is homogeneous of
degree one in {q,u,y). Tt 4ellows that each individual term on the

right-hand side of (B.4), and hence the expression as a whole, is homogeneous

of degree one in {q,u,7,3).

(]
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Hong Kong Share
of US Imports of
Textiles and apparel

0.194
0.200
0.162
0.143
D.144
D.131
0.132

Average Tariff
Fquivalent

0.126
0.309
0.285
0.19%2
0.294
0.332
0.193

Uang ¥ang Share in U.S. Imports and Average Tariff fquivalents of
1.5, Yoluntary Export Restraints, 1982-88
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