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1. Introduction

Statements like thiollowing: "country A hagseduced (increased) its trade distortions in
recent years",policies followed bycountry A aredss (morejrade distortive thapolicies
followed by country B",'trade negotiations shouldad to a reduction dfade distortions”,
share the common assumptitmat "trade distortion" is a concept that canoaty be
properly definedput also measured in suctway as to allow comparisottsroughtime,
space and policy mix.

The need tadefine aconsistent way taggregate trade distortions throudifferent
markets and/opolicies arises irthe debate over tHeenefits oftradeliberalization. As a
matter of fact, a common use ofrade distortiorindex is inthe measurement of timapact
of trade liberalization on economic growth.

Trade negotiations provide another importapplication for this type of index. In the
case of agriculture, faxamplethe Uruguay Round of GAT@&stablished commitments in
terms of aggregate measures: on the one hatanpal policieswere aggregated into a
single indicator (i.e., the Aggregate Measure of Support); oattierhand, most non-tariff
barriers were transformed into tariff-equivalents (“tariffication").

At the policy level,thereseems to be a demafat "trade distortion indicatorsAll the
possible uses shatlee common assumptidhat "trade distortion” is a concept that cannot
only beproperly definedput also measured in suchvay as to allow comparisons through
time, space angolicy mix. Ideally,these indicators should be both felesand consistent

with economic theory.



Unfortunately,many ofthe traditionatrade distortion indicators have serious theoretical
flaws and are difficult to interprétor astimulating survey, seRritchett, 1996)The case of
agriculture isusually evenmore difficult, since one of theprincipal characteristics of
agricultural protectionism is the clodmk between domestic and bordpolicies (De
Benedictis, De Filippis and Salvatici, 1991).

According to Anderson and Neaf1996), theelementsthat define a theoretically
consistent policy index of trade restrictiveness include the following:

- a comprehensive policgoverage (e.qg., tariffs, import quotas, borgerd domestic
policies, etc.);

- a reference point for th&equivalent-impact” weare interested in (e.gso-welfare
measures, iso-income measures, etc.);

- a scalar aggregat#ijat is thepolicy instrument into whiclare translated thmeasures
considered under thmolicy coverage (e.gtariff-equivalent measures, subsidy-equivalent
measures, quota-equivalent measures, etc.).

A general definition of such an index is as follows: depending on a pre-determined
reference conceptany aggregate measure is a functiompping from avector of
independent variables - defined accordinghmspolicy coverage - into a scalar aggregate.
As soon as wéhink about theproblem offinding a single numbezapable of summarizing a
set ofpolicies applied in differenharkets, it is apparent that we needlédine which kind
of information we want to summarize. This meé#met in the process of aggregation we
want certain basic information maintained put in adifferent way,that thefinal single
number isequivalentto the original multiple data in terms of thenformation we are
interested in.

One of the most interesting recent suggestions in the literature is represented by the Trade

Restrictiveness IndedRI) proposed byAnderson and Neary (Anderson and Neary, 1994;



Anderson, 1995; Anderson and Neary, 1996). phiserexamineghe functioning and the
properties of thendex. Weargue that the TRtanusefully enrichthe arsenal of indicators
usually applied by agriculturaconomistd.Nonetheless, it is important to note at theset
that ithas nothing to do wittrade (flows) restrictions. In point of fact, the TRI focuses on
the domestic welfare impact of a given set of policies.

The paper is organized as follows. Section 2 presentsTRie and its theoretical
background. Section Bighlights somdeatures of the TRI, in order ®Warify whattype of
guestions can be addressed using this index. Section 4 concludes. In thensabétion,
subscripts always indicate partial derivatives, with the exception of the lettersthandrg
used as indices.

2. The Trade Restrictiveness Index

The TRI represents aaniform tariff-equivalent, iso-welfare measure. Although the
inclusion of imporiguotas introduceanalytical complicationsfor example irterms of how
the quota rent ishared between the importing and exporting country (Anderson and Neary,
1992) - both price and quantity import restrictive policies can be handled by the TRI. For the
sake of simplicity, the following presentation deals only with tariffs.

The TRI @) is defined aghe inverse ofthe uniform tariff factor (oneplus the uniform
tariff) which would compensate the representative consumer for the actual chéarifésjn
holdingconstant thdalance otrade.Economicefficiency is defined iterms of thewelfare
of the representative agent and distributive issues are ignored.

If new tariffs are equal t@ero, 1A - 1 is theuniform tariff which is equivalent in
efficiency to the original trade policy. More generally, 1A is the scalar factor of
proportionality bywhich period 1 prices would have to be adjusted to ensure balanced trade
when utility is at period 0 level. It should be noticed that this is not the same astaaiffsng

by a uniform proportionate rate, except in the case of a full liberalization.



Formally
(1) A(TE, WO; kO) = [A: B (T2/ A, WP kO) = 0],
where Bft, u; k) is the balance-of-trade function. The)B(nction is equal to the net
income transfer (equal twero inequilibrium) required to reach given level ofaggregate
national welfar€u) for aneconomy with a givemector of domestic pricest(and a vector
(k) which includes althe variables assumeekogenous (world prices, factor endowments,
etc.). The balance-of-trade function represents the external budget constraint of the
economy, since it summarizélse threguossiblesources offunds for financing imports:
earnings from exports, earnings from trade distortions, or international transfers.

Since A deflates period 1 prices and quantities to attain period O utility, it is a
compensating variation type of measure. The wetfast of protectiortan be expressed as
the integral over the scal@RlI inverse, in exactlyhe same way aghe cost of protection
with a single tariff equals an integral over the price of the tariff-restrigted. It is
important to pointout thatstandard welfare measures tbe cost of protectiogive a
correctmeasure of thehift in the relevant generabuilibrium budget constraint, buhey
lack a scale (normalization) that would permit international and intertemporal comparisons.

The proportional change in tA&I is a weighted average of the proportiotiznges in
domestic prices. Totally differentiating equation (1) we get
(2) (B / ) drt- (Bym/A2) dA =0,
then
(3)dA/A =5 (BnTy /By ) (drg / T5).

The weights in (3) turn out to be the proportions of marginal deadweight loss eashto
tariff, and they depend on the partigrivatives othe B() function with respect to prices.

In order to have a morprecise idea othe components of these derivatives, we use a

standard model, based on the following assumptions:



- perfect competition,

- constant returns to scale technology,

- only tradable goods are producedalternatively, the price of nontradegloods is
determined competitively),

- small country,

- net revenues from trade distortions are returned to the representative agent,

- at least one untaxed good is used asntimaeraire(it is assumedhat it is the export
good), and

- exogenous trade policy.

If there are no international transfers, the balance-of-trade constraint can be expressed as:
(4) 'm - r =t'm, where
1= domestic price vector of tariff-constrained goods,

m = vector of tariff-constrained imports,

r = vector of exports,

t = 1U- ¢ = tariff.

The left-hand side of equatid¢d) is the tradexpenditure function E( u), expressing the
optimal behavior ofhe representative agent. It is important to note that evenfifitisgon
E() is homogeneous of degree one in prices, the balance-of-trade fulmd®mothave
this property because of the presence of trade restrictions and thihdadhere is an
implicit numeraire.

The function E( is obtained as thdifference betweerthe consumer's expenditure
function, eft, u), and the Gross Domesfrroduct (GDPJ¥unction, g, k). Thederivatives
of E() with respect to prices are the compensated import demand functions.

As far as the GDP function is concerned, k represenfséaeendowment of factors of

production. The derivatives dfie g() function with respect to prices are theonomy's



general equilibriummet supply functions by Hotelling's lemma. Accordingly; ig equal to

the supply function of the tariff-constrained good if there is domestic production of a perfect
substitute for the import; it is equal to minus the imported input demand func¢tergibod

is an intermediate input into production; and it is equata if the import is foffinal
consumption only and there is no domestic production (the "Armington assumption").

Total differentiating the external budget constraint (4) implies:

(5) Tdm + m'dt- dr - t'dm - m'dt = 0.
Using the small country assumptiom @ dt), (5) can be rewritten as:
(6) tdm - dr = t'dm.

The left-hand side of equatidé) is thechange in netrade expenditure at thaitial
prices (Bdu). It might arisefor example, if a gift of foreign exchange enabled more net
expenditure at constant prices. The right-hsidé of(6) is the neforeign exchange effect
of the change in trade policy.

Holding utility constant,

(7) dm = mdt.
Hence
(8) tmy = -Byy,

where theeft hand side of8) represents thmarginalcost of taiffs, while the righthand
side of (8) is the vector of transfers needed to compensate for increases in tariffs.
The sign of (By{dt) is positive if tariff increases aieefficient. This isquite anintuitive
assumption, but it shouldot be taken for grantedincecross price effects camake it
negative (this would be a typical “second best” result).
3. Interpretation of the results
Figure 1 (adapted from Anderson, 1995 and Neary, 1995) providgsapdhical

illustration ofthe main results. Uis an iso-welfar&ontour in tariff factor space (TT»),



where the tariff factor is defined ase plughead valoremtariff rate. In theconvex region,

for eachlevel of utility the value of B() increases as tariffs rise. The regions with a positive
slope are drawn in order to showypical second best "perverse” result. In these regions, as
a matter of fact, thenarginalcost of the tariff is1egative. This mearnbat a reduction of J
from F, for example, would actually decrease the welfare e an increase dhe tariff
would imply a lower trade expenditure for the same level of utility.

Figure 1: Consistent and Inconsistent Measurements of Trade Reform
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The curvelabeledt illustrates the locus of tariff factors alonghich the imported-
weighted averageemainsconstant. Itsshape depends on the substitution properties of the
economy, but it is necessarily downward sloping in this two-good case.

V(T) is aniso-variancecontour.Sincethe partialderivative ofthe variance with respect
to tariff factor i is equal to
(9) dV(T)/dT, = 2(% - T)/n,
the contour's slope is equal to

(10) dTo/dT7 = -(t, - D/(tz - 1).



In this two-goodcase the partialerivatives must haveppositesigns, hencehe slope is
positive. The variance increases with distance from the uniform tariff locus (UTL).

The first result presented in Figure 1 is the comparison between the TRI amzhibats
of the traditionaldriff indices.Let usassumehat tradereform leads to a movement from A
to B. The TRI isequal to OB/OC and shows a reduction ofititex. Onthe contrary, the
mean tariff indexvould register a rise in protectiowhile the coefficient of variation would
show a reduction of dispersion (lower variance, higher mean). Area ALM represenhtsf a
(possible) tariff reforms which are welfare-improving accordintpéoTRI (A<1), butwhich
the coefficient of variation would measure as welfare-inferior (lower mean, higher variance).
The bottomline, then, is thapurely statistical measures suchtlses trade-weighted average
tariff or the coefficient of variation of tariffs bear no necessary relatitmetoelfarecost of
trade policy2

Secondly, points D and E show that:

i) a mean-preserving tariff reform is efficient if reduces the tariff's variance,

i) an average tariff reduction with constant variance is efficiency improving.

However, Anderson (1995) showsat these propositiorf®old only ifthe balance-of-trade
function has a constant elasticity of substitution form.

Thirdly, Figure 1 can also besed to show how the TRionsiderably enlarges the
possibility of evaluatingrade reformsAccording to the standard results of fhiecemeal
trade reform literature (Foster and Sonnenschein, 1970; Hatta, 1977), we could only say that
welfare increases if we move aloagy raytowards theorigin (“radial reduction” rule) or if
we movetowards UTL ("concertina” rule). In the case of the TRI, on the dtaed, any
point within the iso-welfare contour shows a reduction of the uniform tariff equivalent.

Finally, it can be seen how even fhRI measure isnot completely free from

counterintuitive "second-best" results. As a consequence of the theaetimglity about



the sign of the weights in (3), an increase in tariffs or a decreqaetamsmay beassociated
with either a rise or &ll in the TRI3 Forinstance, moving from A to H, simpisnplies a
reduction of T, nonetheless thERI will signal anincrease in thendex A = OH/OG > 1).
This meanghat it is notpossible to baurea priori about therelation between a change in
A and a change in welfare.

So far, onlyimport restrictiongnamely tariffs) have beesonsidered. The converse case
of import subsidiesloes noseem to have greatpractical relevancdyut, asfar as exports
are concerned, both restrictions autbsidiesare widely adopted bynational governments.
The EU's exportefund policy andhe USA'sExport Enhancement Program ackssic
examples of exposubsidy policies ithe agriculturasector. In terms of export restrictions,
guantitative restrictions have become iasmegly commorunder thelabel of "voluntary
export restraints"while several developingountries traditionally usexport taxes as a
revenue source for the public budget.

Even ifall the existing presentations ¢iie TRI focus on impotariffs andquotas, it is
important to note that the interpretation of the Thiers according tdhe type of trade
policy considered. Table 1 summarizéee impact of changes ithe different types of

policies in terms of changes in the TRI, the volume of trade and the welfare level.



TABLE 1: Comparison of different border policies

Policy change TRI change| Tradevolume| Welfare change
change

Import tax A<1)

- - + +
Export subsidy
(A<1) - - - +
Import subsidy
(A>1) - + - +
Export tax
(8>1) - + + +

Each of the rows iTable 1 represents a reduction inrade distortivepolicy, with
different intensitiescross markets that asemmarizedhrough the TRIAssumingthat all
goods are substitutes, welfare impacts are always positive. Import taxes andubogiadigs
fit our previous description: a reduction in a trade distoitigliesthatA<1 and issignaled
by a reduction in the TRI.

However, in terms of impodubsidies andxport taxes the results are reversed. In these
cases world prices ahegher than domestic prices and a reductiothefdistortioneads to
an increase of thiatter. Traddiberalization,then,impliesA>1 and an increase of tAdlI.
The bottomline isthat great carshould be used in interpreting thRI resultsespecially if
different types of border policies are taken into account.

In Table 1the impact ontrade flows is obviouslythe opposite if we consider the
reduction of taxes versus the reductionsabsidies. Even if in each casiee resulting
volume of trade is closer to the onevaiéng under fredrade, it is important toealizethat

the concept of “trade restrictiveness” assumed irddfiaition ofthe TRI is avery precise



(andlimited) one. It is related, but nonethelessy different fromthe one that could be
considered, foexample, irthe context of trade negotiations. In that case, the traldene
displacement due to a certain set of policies may very well be more relevant to cross-country
comparisons than the effects on domestic welfare.

Figure 2 provides a graphical exampletbé differences in terms ofrade volumes
resulting from alternative definitions dfade restrictiveness. We considerpartially
decoupled set gboliciesthatincludes a tariff and aroduction quotdixed exactly at the
same level of production which would have occurred under free trade.

In the quantity space oftavo-goodeconomy (y, Y»), A is the productiomundle and FT
is the consumptioundleunder freetrade. As a consequence of the introduction of the
tariff-cum-quota set opolicies,the consumptiobundle shifts from FT t@Q, while the
production quotay} does notllow the productiorbundle to change. Ghe othethand, if
we replace the tariff-cum-quota withtaiff-equivalent in terms of welfafghatis, the type
of counterfactual experiment used in the construction of the TRI), the economy will produce
at D and consume 3iE. Clearly, inthe latter case both imports (TE-C<TQ-B) and exports
(C-D<B-A) are lower than under the tariff-cum-quota case, although the economy is on the

same indifference curvelU



Figure 2: Comparison between different tariff-equivalents
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It is possible talraw thetariff-equivalent in terms othe volume oftrade for thetariff-
cum-quota set gbolicies, obtaininghe point E and M where, by construction, M-H = TQ-
B andH-E = B-A. Inthis case, howevethelevel of welfare achieved kifie two policies is
different, with Z>U1,

4. Conclusions

In this papetwo goals have been pursued. Firstly, we outlineTiRe and its theoretical
background. Secondly, we discuss theaning ofthe index, pointing out possible
ambiguities in its interpretation.

The TRI is a scalar representing theform tariff which is equivalent (in a welfare sense)

to a givenprotective structure. It is @neoretically consistent answer to a precise question.



On the contrary, fomany alternative indices, likéhe average tariff, it iBot possible to
define a meaningful question to which the index represents an answer.

Even if theTRI seems to provide goodanswer, it is by noneanghe only possibleone.

Any economic policy has impacts in several dimensions which needs different measures in
order to beguantified: different results dwot necessarily indicatdhat onemeasure is more
correct than the other, but rather that each captures different aspects.

The TRI focuses on arucial dimensiorfor economianalysis, namelyhe impact on
domestic welfare. However, as fartesdepoliciesare concerned, another traditional and
relevant parameter is represented bytthdeflows impact. In this respect, we showtbdt
"trade restrictiveness" is a misnomer, which may lead to serious misunderstahdunghe

meaning of the index.

Footnotes

* Luca Salvatici is assistant professortla¢ Department of EconomRubblica, University “La Sapienza”,
Roma. ColinCarter and Daniel Sumner apgofessors athe Department of Agriculturend Resource
Economics, University of California, Davis.

1 There have already been some applicataeading with agricultural policies: Anderson,

Bannister and Neary, 1995; Draaisma and Fulponi, 1996.

2 As a matter of factall the existing empiricaresults show that the correlatibetween

changes in the TRI and changes in the tariff moments is close to zero.

3 It should be noticedhat if the denominator of3) changes sign, we cannexclude

multiple solutions or the possibility thatis not even defined in certain regions.

4 An index verypopular among agricultural economists is RmeducerSubsidy Equivalent

(PSE),which represents a first-order approximation of the change in producer surplus or,

alternatively, can be considered an “iso-reversidysidy equivalent”The differences

between the PSE and the TRI are analyzed in Anderson, Bannister and Neary (1995).
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