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1. INTRODUCTION

T HERE is an urgent need for WTO members to identify a set of feasible and
effective modalities for establishing market access commitments in current

WTO negotiations. Otherwise, there is a very real danger that the Doha
Development Agenda negotiations will fail to make progress in expanding market
access, particularly for developing countries. We stress two widely-agreed
objectives for such modalities: (i) they should ensure a balanced exchange of
concessions, and (ii) they should reduce relatively high barriers by more than
lower barriers – both to increase the size of the market access concessions
exchanged, and to increase the economic benefits to importing countries. While
the trade agenda has expanded considerably beyond the GATT focus on tariff
reductions, there is widespread agreement that improvements in market access
conditions remain one of the most important ways that WTO negotiations can
contribute to economic development (Hoekman, 2002).

One approach frequently adopted in past trade negotiations is the development
of a formula to determine the commitments made by each country. If the right
formula can be found, this approach increases the likelihood of success relative to
options involving more discretion in determining protection in individual sectors.
This greater probability of success reflects the immediate creation of a balanced
package involving gains to exporters as well as costs to import-substituting firms,
and a reduction in the ability of individual firms and sectors to lobby for the
retention of protection that benefits them at the expense of the broader social
interest. Greater success of formula-based approaches has been evident not just at
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the WTO, but in regionalarrangementssuchas the ASEAN FreeTradeArea,
which beganwith anunsuccessfuldiscretionaryapproachandsucceededusinga
formula approachthat encouragedoffers of market access.Nor are formula
approachesrelevant only for trade in goods. Low and Mattoo (2003) have
advocatedapplyingformula-basedapproachesin the DohaAgendanegotiations
on Services.

The initial approachto tariff negotiationsat GATT wasthe request-and-offer
procedureunderwhich membersnegotiatebilateral marketaccessconcessions,
and subsequentlyextend them to all members.Using this procedure,GATT
memberswereableto reduceaveragetariffs by around20 percentin the initial,
GenevaRound(1947) of negotiations(Baldwin, 1987).However,emphasison
this approachproduceddisappointingly slow progressin the four following
roundsof negotiations.1 Only with the introductionof a comprehensiveformula
approachduring the KennedyRound(1963–7)was it againpossibleto achieve
substantialcutsin protection– 35percentasagainstanaverageof 2.5percentin
thepreviousfour negotiations.Thenext round,theTokyo Round(1974–9),used
a moresophisticatedformula,theso-calledSwissformula,andachieveda 30 per
centreductionin averagetariffs. The UruguayRound(1986–94)useda simpler
approachinvolving setting broad tariff-reduction goals such as a 30 per cent
averagereductionon industrial products,but leaving the distribution of the cut
acrosssectorsup to negotiationsbetweentrading partners.This approachwas
successfulin achievingsubstantialtariff reductions.However,it was generally
not successfulin achievinghigher proportionalcuts in higher tariff ratesand
hencein sharply reducingtariff escalation.Abreu (1996, p. 64) observesthat
itemswith higher tariff ratestypically hadsmallerproportionalcuts.

The UruguayRoundagreementon agricultureinvolved a rangeof formula-
typeelements,includingaveragecutsin tariffs; a minimumcut in eachtariff line;
formulasfor establishingbindingswhereprotectionhadbeenprovidedby non-
tariff barriers; and ceiling binding options. The resulting outcomefrequently
involved large tariff cuts in small tariffs (Hathaway and Ingco, 1996), and
extremelyhigh tariff bindingsthatarecreatingdifficulties for DohaDevelopment
Agendanegotiators.It highlights the dangersof approachesthat focus on the
averagecut in tariffs, ratherthanachievingcutsin theaveragetariff, andtherisks
associatedwith leaving excessivediscretionin the approachesusedto reduce
protection.

Part of the reduction in Uruguay Round tariffs was brought about through
zero-for-zero tariff reductions in which tariffs on groups of products were
reducedto zero – an approachthat succeededin the Information Technology
Agreement(ITA), but failed in the ITA (II) andthe abortiveproposalsfor Early
Voluntary SectoralLiberalisation.As Panagariya(2002) notes,it seemslikely

1 A simpleformulawasfirst triedout in theDillon Round(ErnestPreeg,personalcommunication).
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that the sectorstargetedunderthis approachwill generallybe thosewheretariff
ratesare initially low, and thoseof particular interest to the major industrial
powers,ratherthanhigh protectionratesandthoseof greatestconcernto poorer
developingcountries.

The potentialbenefitsfrom useof a formula approachare large.If a suitable
top-downformula canbe identified andimplemented,we canbe relatively sure
that it will leadto a globalwelfaregain,sincethesocialcostsof tariffs generally
rise morerapidly thanthe ratesthemselves.2 By contrast,approachesthat focus
on reducingrelatively low, ‘nuisance’,tariffs facethe risk of reducingeconomic
welfare and tariff revenuesby diverting imports away from higher-tariff items.
Even request-and-offerprocedurescan result in a focus on reducingtariffs in
relatively lightly-protected,‘easy’ sectors,ratherthan the sectorswith the high
protectionratesthat generatethe greatestsocialcosts.

Formulaapproachesalsohavethe potentialto contributeto a morebalanced
packageof concessionsbetweendevelopedand developing countries. They
would likely requirereductionsin therelativelyhigh tariffs facedby smallerand
poorercountries(Hoekman,Ng and Olarreaga,2002), who find it difficult to
makeprogressin request-and-offernegotiationsbecauseof thesmallsizeof their
markets.They arealso likely to reduceprotectionin the morehighly protected
sectorsin developingcountries,increasingefficiency in thesecountries,and
disproportionately improving the market accessopportunities of developing
countriesby stimulatingsouth-southtrade(Hertel andMartin, 2001).

The challengefor participants in identifying the best approachto use is
complicatedby the sharp differencesbetweenthe current situation and the
beginningpoint in earlierroundsof negotiations.Oneimportantdifferenceis the
muchwider dispersionin the initial tariff regimesof activeWTO participants.A
secondis the frequently-widegapsbetweenapplied rates and tariff bindings
resultingfrom theuseof highbindingsin theUruguayRound,andfrom thewave
of appliedratereductionsthathassweptthedevelopingcountriesin recentyears,
reducingaveragetariff ratesto a fractionof their level in the1980s(World Bank,
2001).Anotherimportantdifferenceis thelargernumberof activeparticipantsin
the negotiations, which makes classic request-and-offerprocedures more
difficult. When formula approacheswere applied in the Kennedyand Tokyo
Rounds,the numberof participantswas relatively small and the negotiations–
which focusedon tariffs on industrialproductsin developedcountries– involved
tariff regimesthat werebroadlysimilar in their averagelevelsanddistribution.
By the time a sharplytop-downformula was appliedin the Tokyo Round,the
activeparticipants(industrialcountries)hadbeenthroughsix previousroundsof
negotiationson thesameproducts.By contrast,thecurrentnegotiationsareonly

2 SeeVousden(1990,p. 233). López andPanagariya(1992)point out that the presenceof non-
producedintermediatesweakensthis generalproposition.
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thesecondfor agriculture,andthesecondinvolving activeparticipationby large
numbersof developingcountriesin exchangesof marketaccessconcessionsfor
industrialproducts(Martin andWinters,1996).

The increasein thenumberof activeparticipantsin thenegotiationsincreases
the difficulties involved in request-and-offertype procedures,and increasesthe
attractionof formulaapproaches.However,thewider dispersionof initial tariffs,
and the gapsbetweenbindingsand appliedrates,may createchallengesand a
needfor flexibility in formulaapproachesnotencounteredin theTokyoRound.A
key purposeof this paperis to try to identify potentialsolutionsthat negotiators
might useto dealwith theseproblems.

Strict applicationof a top-downformula would undoubtedlycreatepolitical
resistancein virtually all countries,but would producecorrespondinglylarge
benefitsin termsof marketaccess,which might generatethe political support
neededto completethe negotiations.Oneof the interestingfeaturesof the wave
of across-the-board liberalisation undertakenin developingcountries,and in
liberalising industrial countrieslike Australia and New Zealand,during recent
years has been the much more muted political opposition to broad-based
liberalisation than to sector-by-sectorapproaches.Partly, this reflects the fact
that,with generalliberalisation,thecostsof eachindustryareloweredat thesame
time astheir own outputprotectionis lowered.We would speculatethat another
part is dueto the specialpleadingof a wide rangeof sectorsbeinglesseffective
when a broadreform to improve the competitivenessof the economyis being
undertaken,than when specific sectorsare being singledout for reductionsin
protection– or areactively seekingprotection.

This paperis organisedasfollows. In Section2, we first providesomedetail
on thecurrentmarketaccesslandscape.This highlightsimportantissuesrelated
to tariff peaks,unboundtariffs, and gaps betweenbound and applied rates.
Collectively, theseissueswill be important determinantsof successfor any
approachto defining marketaccessconcessions.In Section3, we thenconsider
some formula-basedapproaches.In Section 4, we develop the concept of
‘flexible formula’ approaches.Theseapproachespotentially include built-in
elementsof credit for autonomousliberalisation,andtargettariff escalationand
peaks,yet also allows someflexibility for tradingoff reductionin peaktariffs
(reflecting politically sensitivesectors)againstreductionsin low-tariff sectors.
In Section5, we considersomeof thedesignissuesassociatedwith theuseof a
flexible formula approach.For illustration, and to assessthe quantitative
implicationsof someplausibleapproaches,we work with an initial sampleof
three industrial countries and three developing countries in Section 6. We
concludein Section7.

4 JOSEPHFRANCOISAND WILL MARTIN

ß Blackwell PublishingLtd 2003



2. A QUICK TOUR OF THE MARKET ACCESSLANDSCAPE

Tariff negotiationsin the multilateral trading systemhave generally been
basedon tariff bindings,or schedulesof concessionstabledunderGATT rules,
andthecoverageandlevel of thesebindingsis animportantelementof theinitial
conditionsfor the negotiations.Table 1 providesinformation on the shareof
industrial-producttariffs (on a trade-weightedbasis)that remainseitherunbound

TABLE 1
IndustrialTariff RatesandBindings– Post-URandITA

Per Centof MFN Importsthat are Subjectto: Tariff Lines

Bound Unbound Tariffs Tariffs Shareof Total Tariff
Tariffs Tariffs Bound Unboundor Bound Lines

Above BoundAbove Duty Free
Applied Applied Tariff Lines
Rates Rates to Total

Tariff Lines

Argentina 100.0 0.0 99.9 99.9 0.0 10530
Australia 96.9 3.1 31.7 34.8 17.7 5520
Brazil 100.0 0.0 91.0 91.0 0.5 10860
Canada 99.8 0.2 45.7 45.9 34.5 6261
Chile 100.0 0.0 99.7 99.7 0.0 5055
Colombia 100.0 0.0 97.7 97.7 0.0 6145
El Salvador 97.1 2.9 96.0 98.9 0.0 4922
EuropeanUnion 100.0 0.0 17.7 17.7 26.9 7635
Hungary 93.6 6.4 3.3 9.7 10.4 5896
India 69.3 30.7 14.8 45.5 0.0 4354
Indonesia 92.3 7.7 86.6 94.3 0.0 7735
Japan 95.9 4.1 0.1 4.2 47.4 7339
Korea 89.8 10.2 3.4 13.6 11.6 8882
Malaysia 79.3 20.7 31.0 51.7 1.6 10832
Mexico 100.0 0.0 98.4 98.4 0.0 11255
New Zealand 100.0 0.0 46.5 46.5 39.5 5894
Norway 100.0 0.0 36.5 36.5 46.6 5326
Peru 100.0 0.0 98.5 98.5 0.0 4545
Philippines 67.4 32.6 15.5 48.1 0.0 5387
Poland 92.8 7.2 44.6 51.8 2.2 4354
Singapore 36.5 63.5 11.7 75.2 15.2 4963
Sri Lanka 9.2 90.8 1.4 92.2 0.1 5933
Thailand 67.4 32.6 8.9 41.5 0.0 5244
Tunisia 67.9 32.1 41.5 73.6 0.0 5087
Turkey 49.3 50.7 0.0 50.7 1.4 15479
United States 100.0 0.0 14.0 14.0 39.4 7872
Uruguay 100.0 0.0 96.3 96.3 0.0 10530
Venezuela 100.0 0.0 90.3 90.3 0.0 5974
Zimbabwe 13.6 86.4 3.9 90.3 3.0 1929

Source: Francois(2001), basedon WTO and World Bank data on Uruguay Round and post-Information
Technology Agreementschedules.
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or boundaboveappliedrates.While tariffs in theOECD(andLatin America)are
generally bound, many Asian and African economy tariffs remain unbound
despitemore than a four-fold increasein the coverageof developing-country
tariff bindingsin the UruguayRound(Abreu, 1996).For almostall developing
countries,existingbindingsare,on average,well aboveappliedrates,reflectinga
combinationof relatively high initial bindings, and the subsequentwave of
reductionsin appliedrates.(SeeBlackhurstet al., 1996;andFrancois,2001.)

In addition to generalUruguay Round commitments, there have also been
efforts for sector-basedcommitmentsto implementzerotariffs (called‘zero-for-
zero’).This is reflectedin thenext-to-lastcolumnof Table1. As a resultof zero-
for-zeroefforts, OECD economieshavebetweenroughly 10 and30 per centof
tariff lines boundat zeroper cent.Most developingcountrieshaveoptedout of
this process.Zero-for-zeroincreaseddevelopedcountryduty-freeimports to 43
percentof total imports(Laird, 1998).Theprocessitself groundto ahalt afterthe
initial Information TechnologyAgreement(ITA). This seemsto havebeenfor
two reasons:(i) the sectors in which OECD economiescould easily reach
agreementhad alreadybeenincluded,and (ii) thosesectorsremaininginvolve
north-southissuesnot susceptibleto this approach.In otherwords,the cherries
havebeenpicked,leavingus with the hardnuts.

With the implementation of Uruguay Round commitments, average ad
valoremtariffs in theindustrialcountriesgenerallyarearoundthreepercent.This
is reflected in the first columns of Table 2. However, there are important
exceptions.One of these is textiles and clothing, where the averagerate is
roughly threetimes this average.This is reflectedin the standarddeviationand
maximumtariff columns.With full implementationof currentcommitments,we
estimatea simpleaverageindustrial tariff in the United Statesof 3.2 per cent,a
standarddeviationof 4.3 per cent,anda maximumtariff of 37.5 per cent.The
EuropeanUnion hasa higher average,but lessdispersion.We estimatean EU
averageof 3.7 per cent, a standarddeviationof 3.6 per cent, and a maximum
tariff of 17 per cent.

For thedevelopingcountriesin Table1, averageindustrialtariffs rangefrom a
low of 3 to 4 percentto ahighof morethan20percent.Table2 presentsdetailed
datafor threedevelopingcountries:Brazil, India andThailand.Thesecountries
spanthespectrumof developingcountrybindingsasreflectedin Table1. Brazil’s
tariffs are all bound, though the averagerate for industrial products is 14.9
percentagepointsabovethe currentappliedrate.We refer to this gapbelow as
‘bindingoverhang’. IndiaandThailand’stariffs arepartially coveredby bindings,
againwith significantbinding overhang.

As in the case of industrial tariffs, the stage for any future agriculture
negotiationswas largely setby the UruguayRoundoutcome– this time by the
UruguayRoundAgreementon Agriculture (URAA). One key differencefrom
industrialproductsis that essentiallyall agriculturaltariffs arebound.However,
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TABLE 2
Summaryof Effectsof BasicSwissFormulaReductions

Applied Tariffs BeforeandAfter a 50 PerCentCut in AverageTariff Bindings

Post-URand ITA Tariffs Effectof BasicFormula Applicationon Tariffs Per Cent
Simple Standard Maximum Binding Simple Standard Maximum Binding Reductionin

Average Deviation Tariff Overhang Average Deviation Tariff Overhang Average

Agriculture
EuropeanUnion 5.9 7.5 74.9 0.3 3.0 2.9 10.9 0.1 ÿ48.6
Japan 6.2 8.1 43.3 1.2 3.5 3.7 13.9 0.2 ÿ43.0
United States 3.5 7.4 90.0 0.5 1.9 2.4 11.5 0.1 ÿ46.6

Brazil 12.9 5.1 27.0 22.6 12.4 4.6 22.3 5.3 ÿ3.7
India 31.0 20.8 150.0 90.7 29.5 14.9 70.8 31.3 ÿ4.8
Thailand 26.5 14.4 65.0 7.1 15.1 6.3 30.1 1.7 ÿ43.0

Non-agriculture
EuropeanUnion 3.7 3.6 17.0 0.4 1.9 1.4 5.0 0.1 ÿ47.7
Japan 2.3 3.4 30.9 0.1 1.2 1.4 5.6 0.0 ÿ48.5
United States 3.2 4.3 37.5 0.2 1.7 1.6 6.1 0.0 ÿ48.3

Brazil 15.9 6.0 35.0 14.9 13.5 4.2 16.7 1.9 ÿ15.4
India 19.2 16.5 40.0 3.9 11.3 9.2 30.5 0.3 ÿ41.3
Thailand 10.5 10.8 80.0 7.8 7.2 6.1 20.7 2.0 ÿ31.6
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in both industrial and developingcountries,there is a large degreeof binding
overhangresulting from ‘dirty tariffication’ or the use of ‘ceiling bindings’
(Hathawayand Ingco, 1996). The next round of agricultural negotiationswas
scheduledin the URAA, while the negotiatingparameters(tariffs, tariff-rate
quotalevels,subsidycommitments,etc.) mustalsobe viewed in the contextof
the schedulesof URAA commitments.The systemthat hasemergedis complex
andsimilar to arrangementsin thetextile andclothingsectors,featuringa mix of
bilaterally allocatedtariff-rate quotas(with associatedquota rents)and tariffs.
Viewed in conjunctionwith industrial protection,the basic pattern is that the
industrial countriesprotectagricultureand processedfood, while protectionin
developingcountriesis morebalanced(thoughalsohigheroverall) in its focuson
food and non-foodmanufacturedgoods.Any formula approachto negotiating
market accessin agriculture will have to deal with both tariff bindings and
quantitycommitments.

3. A PRIMER ON TARIFF REDUCTION FORMULAS

A range of different tariff-cutting formulas has been considered or
implementedunderGATT andregionaltradearrangements.Stern(1976),Laird
(1998),Laird and Yeats(1987) and Panagariya(2002) all discussa numberof
potentialapproaches.The first is a simpleproportional cut:

t1 � c � t0 �1�
wheret0 is the initial tariff (which may be an MFN appliedrate; a preferential
ratein a regionalnegotiation;or a tariff binding in theWTO context),t1 the rate
after applicationof the formula andc is the constantproportionof their original
rate to which tariffs areto be reduced.

After yearsof intensediplomaticnegotiationson thedifficult technicalsubject
of situationswherethereweredisparitiesin countries’initial tariff rates(Preeg,
1970),a 50 per cent proportionalcut formula wasusedin the KennedyRound
(1963–67).Some products were, in fact, exemptedfrom this approachand
permittedsmallertariff reductionson the groundsof their sensitivity.Sincethe
products exemptedhad much higher than averagetariffs, these exemptions
substantiallyreducedthe cut in the overall averagetariff. Baldwin (1987,p. 43)
estimatesthat, despite these exceptions,the reduction in averagetariffs on
industrialproductswas35percent.Thiscomparedextremelyfavourablywith the
averageof 2.5percentheestimatedwasachievedin thesecondthroughthefifth
roundsof GATT tariff negotiations,generallyconductedunderthe request-and-
offer approach.

While equation(1) brings about a large reductionin the absolutevalue of
higher tariffs, it doesnot have the desirablefeatureof bringing about larger
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proportional reductionsin thehighesttariffs. Theratio of thepost-roundtariff to
thepre-roundtariff is, in fact, equalfor all tariff rates.This is shownby the fact
that, for all tariff rates:

t1
t0
� c: �2�

Equally important,a proportionalapproachmeansmarketaccessconcessionsare
higherfor highly protectedproductsthanfor less-protectedproducts.As weshow
in the Appendix,the proportionalreductionin domesticmarketpricesincreases
with theinitial tariff rate,implying that increasesin marketaccesswill tendto be
greateron productswith higher initial tariffs.

An alternativeproposalconsideredin the Tokyo Round negotiationswas a
moregenerallinear reductionapproach:

t1 � d� f � t0 �3�
whered is a positiveconstantand f is a numberbetweenzeroandone.As with
equation (1), this formula may be written with tariffs in percentageor
proportional terms by making an appropriateadjustmentto the parameterd.
This approachwould generally lead to larger percentagereductionsin higher
tariff rates,asis shownin the Appendix.As is alsoshownin the Appendix,the
reductionin domesticprices under this generallinear reductionapproachwill
againgenerallyrise with the initial tariff rate.

Formula(3) suffers,however,from a potentiallyseriousproblemwhereinitial
tariff ratesarelow. If theparameterd exceedszero– which it mustto yield larger
percentagereductionsin higherrates– this formulawill leadto increasesin lower
rates.While theremay be a casefor somesuchincreasesin tariffs asa way of
reducing the variation in tariff rates and hence the cost of protection, such
increasesin tariffs do not sit easilywith thetradeliberalisingraisond’être of the
WTO. As a meansof dealingwith this problem,theproponentsof this approach
during theTokyo Roundadvocatedthat it beappliedonly for tariffs greaterthan
five per cent (Laird andYeats,1987).

Like the simpleproportionalcut, the generallinear approachyields greater
marketaccessconcessionsfor productswith high tariffs thanfor productswith
low ones.A third potentialformula consideredin the Tokyo Roundinvolved
taking the squareof the tariff rate from the initial tariff rate. To obtain
sufficient tariff reductions,it wasproposedthat this operationbe undertaken
four times.

The fourth candidateformula – and the one finally acceptedin the Tokyo
Roundafter a greatdealof negotiation– wasthe Swissformula:

t1 � a � t0
a� t0

�4�
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wherea is a positivetariff ratethatbecomesa ceiling on tariff rates.If tariffs are
expressedin proportionalterms,then the Tokyo Roundvalue of this parameter
wasin the range0.14to 0.16.For tariffs in percentageterms,the corresponding
parametervaluesare14 to 16.

TheSwissformulahasa numberof desirablefeaturesfor tariff negotiations.It
is simple,with a singleapplicationof the formulabeingsufficient to bring about
the requiredtransformation of tariff rates.It is particularlyeffective in reducing
peaktariffs, sinceeventhe very highesttariffs are reducedbelow the value a.
Finally, it hasthedesirablefeatureof reducinghighertariff ratesby more,in both
absoluteandrelativeterms,thanlower tariff rates.This featureis importantboth
for overall economicefficiency,andfor preservingtariff revenuesfor anygiven
reductionin the averagetariff.

The progressivenature of the reductionsunder the Swiss formula can be
shown by the ratio of the new to the old tariff, which, as we show in the
Appendix,falls as t0 increases.

Also as shown in the Appendix, the reduction in domesticprices with the
Swissformula is higherfor highertariff rates,andtherateof reductionincreases
with the initial tariff rate.Hence,increasesin marketaccessaregreatestfor the
mostheavily protectedproducts.

A few examplesareusefulfor obtaininga feel for thenatureof therelationship
betweeninitial andfinal tariffs undertheSwissformula.For anextremelysmall
initial tariff, sayonetenthof onepercent,a=�a� t0� is essentiallyone,implying
no reductionin thetariff. For aninitial tariff rateof a, thefinal tariff rateis a half
of a, implying a50percentreductionfrom theinitial tariff. Foraveryhigh initial
tariff, t0=�a� t0� is effectively oneandthe tariff rateis essentiallyreducedto a.

A very stylisedcomparisonof the proportionaltariff cut of 0.5 usedin the
KennedyRoundwith a Swissformula usingthe parameter0.16from the Tokyo
Roundis shownin Figure1. The diagramshowsthat the cuts in low tariffs are
smallerusingtheSwissformula thanusingtheproportionalcut formula,but that
the cuts for tariffs above0.16 were larger using the Swissformula. While the
figure doesnot make this clear, no tariff would remain above0.16 following
applicationof this formula.

A number of other formula-type approachesto structuring market access
expansion have been proposed. Josling and Rae (forthcoming) consider
alternativesincluding reductionof boundratesto appliedrates;the introduction
of ceilings on tariffs; and the use of ‘cocktail’ approachesinvolving use of
different formulas, such as reductionsto a ceiling rate, proportionalcuts and
Swiss-formula cuts over different rangesof tariffs. Hoekmanand Olarreaga
(2002)examinetheintroductionof a limit on theratio of thehighesttariffs to the
averageasa meansof dealingwith tariff peaks.
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4. INTRODUCING SOME FLEXIBILITY TO FORMULA CUTS

There are good reasonsto questionwhethera pure Swiss formula, with a
commonupperlimit of around0.15asusedin the Tokyo Round,would provide
sufficient flexibility for all WTO members to reach agreementon tariff
reductionsunder the Doha DevelopmentAgenda.A key difference from the
Tokyo Roundis the wide variation in tariffs betweenactive participantsin the
negotiations.In fact, it seemsvery possiblethat the Swiss formula was not
sufficiently flexible in thepasteither.Eventhoughtheparticipantsin theTokyo
Round had been through six previous rounds of negotiationson the same
products,large numbersof productswith relatively high tariffs were excluded
from theformulain theTokyoRoundandtreatedinsteadona case-by-case basis.
Unfortunately, manyof theseproductswereitemssuchasagriculturalproducts,
textilesandclothing thatareof particularinterestto developingcountries,which
werenot activeparticipantsin theexchangeof marketaccessconcessionsat that
point. The exceptionof relatively high ratesfrom the discipline of the formula
approachcontributedto the current problem of tariff peaksin the industrial
countries.(Seethe peaksin Table2.)

HoekmanandOlarreaga(2002)notethat peakappliedtariffs in the industrial
countriesarenowaround50 timesashigh astheaveragerate.Thiscontrastswith

FIGURE 1
Impactsof a Proportionalanda SwissFormulafor Tariff Cutting
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a ratio of five in the developingcountriesof Sub-SaharanAfrica, six in Latin
America,sevenin theMiddle EastandNorth Africa, nine in SouthAsia, and28
in EastAsia. Clearly, thewidespreadusein developingcountrytradereformsof
tops-downliberalisationapproachesnotedby LópezandPanagariya(1992)has
had a profound impact on the distribution of developingcountry tariffs. The
combinationof quite largedifferencesin the meansandthe variancesof tariffs
acrosscountriesseemslikely to createa needfor a formulathatcouldencompass
the entire distribution of tariff rates without creating too much pressurefor
exceptionsandspecialcases.

One possibleapproachto dealing with this would involve applicationof a
Swiss-typetariff reduction,guidedby targetedreductionsin the averagetariff
rather than a commonSwissformula parametera. In effect, this combinesthe
targetingof the distribution of tariffs under the pure Swiss formula with the
targetingof a reductionin the averagetariff. This targetedformula approach
takescareof the‘onesizefits all’ problemof acommona parameter.However,it
still leavestheproblemof flexibility. To combatthe flexibility problem,onecan
generalisethe Swissformula to allow more flexibility in dealingwith different
tariff profiles. Under this flexible formula approach,the idea is to maintainthe
key attributesof theSwissformula– its useof a uniform maximumbelowwhich
all peaktariffs mustbe reducedandits progressivefeatureof cuttinghigh tariffs
by more than low tariffs – while allowing greater flexibility of approachto
accommodatedifferent preferencesover tariff maxima and ratesof reduction.
Might introducingadditionalflexibility result in a modified Swissformula that
would allow a compromiseto be reached,while retaining the advantagesof a
formula approach?

Oneway to providesomeadditionalflexibility is to modify theoriginal Swiss
formula by introducingan additionalparameter,b, into equation(5) to obtain:

t1 � a � t0
a � b� t0

� 1
aÿ1 � b � tÿ1

0

: �5�

We call parameterb a flexibility parameter as it allows the shapeof the
relationshipbetweenthe initial andfinal tariffs to change.3 As canbe seenfrom
the secondterm in equation(5), the original Swissformula is a specialcaseof
equation(5), with b� 1. As will becomeevident,the impactof tariff reductions
on peak tariffs can be softenedby adjustmentsto the a parameter,while
compensatingtrading partnersthrough reductionsin lower tariffs sufficient to
achievea target reductionin the average.As b increases,the formula tendsto
increasethe reductionin the lower tariffs, allowing for higher maximumrates

3 The first expressionin (5) showsits similarity to the original Swissformula.The secondshows
the sourceof the asymptoticfeatureof the equation– division of a rectangularhyperbolain the
tariff rate.
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with the sametarget reductionin the averagetariff. Clearly, there is an entire
family of Swissformulas,which differ asa consequenceof differencesin the b
values.4 If we hold the reductionin the averagetariff constant,then as b rises
from 1, the line showingthe new tariff changesfrom the original Swissformula
curve in Figure 1 closer and closer to the linear reduction curve, providing
potentially much greaterflexibility to negotiatorswho had,hitherto, to choose
oneor the otherapproach.

To avoidpotentialproblemswith formulasthatincreasethevalueof tariffs, the
flexibility parameter,b, shouldbe one or above.This extendedSwissformula
retainsthe key featureof the original Swissformula that all tariffs are reduced
below a ceiling given by a. Further,it retainsthe progressivereductionfeature
thathighertariffs arecutby morethanlower tariffs. In thiscase,t1=t0 is givenby:

t1
t0
� a

a � b� t0
�6�

which confirmsthatreductionsin highertariffs will belargerthanthoseon lower
tariffs.

If we startwith a targetedreductionin theaveragetariff, thentheextensionof
the Swiss formula in equation (5) widens the range over which a formula
approachmight potentially be used.For example,choice of a b value of 1.5,
rather than 1.0 in equation(5), would reducetariff ratesbelow the maximum
more rapidly than would havebeenthe casewith the original Swiss formula.
Essentially,choosinga higher maximumwhile achievingthe samepercentage
reduction in its averagetariff would require a country to undertakebigger
reductionsin its relatively low tariff rates,while still preservingthe progressive
tendencyof theSwissformulato cut highertariffs by at leastthesameproportion
aslower rates.

As will be developedbelow, the parametera in any Swiss formula can be
chosento yield a givenceiling tariff rate,or to achievea givenpercentagecut in
tariffs. Figure2 illustratesanexamplewith tariffs rangingfrom 0 to 90 percent,
the percentagereductionin eachtariff ratenecessary,given a targetof a 50 per
centreductionin theaveragetariff. As shown,thereis somescopefor tradingoff
cuts in higher tariffs with cuts in lower tariffs through adjustmentsto the
compensationparameter.The degree of actual flexibility dependson the
underlyingtariff schedule.Onecritical point illustratedis that,in theextreme,all
high-endtariffs mustbe reducedby at leastthe amounttargetedfor theaverage,
implying thatthelimit of theflexibility allowedby themodifiedSwissformulais
a linear reductionformula.5

4 This formula hasalsobeencharacterisedasthe Swiss-Army-knifeapproachto tariff reduction.
5 Spreadsheetsof the examplesfound in this paperareavailablefrom the authorsuponrequest.
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There is a limit to the flexibility we can obtain using the compensation
parameter.As we raiseb, we are substitutinglarger cuts in smaller tariffs for
smallercuts in higher tariffs. Beyondsomepoint, it becomesinfeasibleto meet
the requiredreductionin averagetariffs. Technically,when we apply equation
(5), the parametercombination that allows for meeting the reduction in the
average,with the smallestpossiblecutsin high tariffs, is the limiting valueof b
when a!1, given the constraintof a reductionin the average.To find this
valuefor any given targetedtariff cut, we canrearrangeequation(5) as:

t1 ÿ t0
t0
� 1

b� t0 � aÿ1
ÿ 1� m �7�

wherem is the depthof cut, representedby a numbersuchasÿ0:5 for a 50 per
cent cut in averagetariffs, under the limiting case.The limit of b, given the
requiredproportionalreductionin the average,�m, will thenbe:

FIGURE 2
Flexibility andSwissFormula-BasedTariff Reductions
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lim
a!1bjreductionin mean� �m �

1
�1� �m� : �8�

This impliesthatb� 2 at thelimit for a reductionin theaverageof m� ÿ50 per
cent,andb� 1:428 for m� ÿ30 per cent.Given the constraintsof the formula
approach,if we do not reducetariffs abovethe averageby at least the target
reductionin theaverage,weareotherwiseunableto meetour targetfor thecut in
the average.In other words, adopting a combinedtargetedand flexible Swiss
formulaapproachguaranteesthat peakrateswill becut by at leastthecut in the
average,evenwith flexibility.

Of course,usingthe flexibility inherentin the flexible Swissformula to move
from theoriginal Swissformulaoutcomewith thesameaveragecut in tariffs has
economiccostsin economicefficiencyandtariff revenues.Raisingthe tariffs on
goodsalreadysubjectto high tariffs reducesthevolumesof theseimports,which
have the highestvalue in the domesticmarket relative to their cost on world
markets.It also tendsto reducetariff revenuesmore for any given reductionin
averagetariffs, sincethe volumesof high-tariff importsdeclinerelativeto those
of low-tariff imports. From the exporters’point of view, it implies relatively
small reductionsin the importswith the greatestpotentialto grow asa resultof
liberalisation. To the greatestextentpossible,the useof this flexibility should
thereforebeavoided.However,somestructureduseof suchflexibility mayhelp
counter political economyconsiderationsthat can drive a poorly-disciplined
retreatto exceptionsandotherdiscretionaryapproaches.

As we haveseen,the flexibility in the useof a Swissformula approachcan
yield a number of alternatives, including the original Swiss formula and a
proportional cut in tariffs. It is also consistentwith proposalsto move to zero
tariffs (see,for example,Preeg,2002)– that could be achievedby settingthe a
parameterto zero.A key issueis how it might be implementedgiven themarket
accesslandscapeoutlinedabove.

5. SEMANTICS MATTER

Many options for implementingformula approachesin a multilateral trade
negotiationare possible,and we consideronly a few new onesin this paper.
However, we hope that the processof examining these options might help
stimulateideason the wider rangeof possibilities.

a. AverageCutsor Cuts in the Average?

One fundamentalparameterin the negotiationsis the objective of tariff
reduction to be specified. Should it be specified in terms of a percentage
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reductionin averagetariffs (simpleor weighted);or in termsof anaveragetariff
cut; or in termsof a ceiling tariff like the 0.15usedin the Swissformula during
theTokyo Round;or asanaveragereductionin thepriceof imports,6 or asa cut
in tariffs weightedby the volumeof imports?

Thedifferencebetweenanaveragecut in tariffs anda cut in theaveragetariff
seemssmall, but is actually fundamental.While the percentagereductionin the
averagetariff is anappealingorganisingobjectivein that it is readilyunderstood
as measuringprogressfrom the initial regime towardscompletefree trade,an
averagecut in tariffs seemsto havethe unfortunatepolitical-economic effect of
encouraginglargepercentagecutsin low tariff-rate commodities,aswasevident
in the UruguayRoundagreementon agriculture(Hathawayand Ingco, 1996).
Any approachwith this featuremaywell reducebothtariff revenueandeconomic
welfare. While other approacheshave somemerit, and measuressuch as the
change in the price of imports should certainly be used in evaluating the
consequencesof anyproposedformula,we focusinitially on the familiar GATT
negotiatingobjectiveof a percentagecut in the averagetariff rate – a measure
that has the intuitively-appealing feature of indicating the progressfrom the
currentsituationto completefree trade.7

If a reductionin theaverage(50 percentfor our example)weresetasa goal,
the a parameterin the Swiss formula neededto bring this about would be
determinedby theinitial distributionof tariffs in eachcountry.During theTokyo
Round,evaluatingthe link betweena given tariff reductiongoal andthe needed
valueof thea parameterwould havebeenrelatively difficult, andthis mayhave
contributedto thedecisionto setthea parameterratherthana goal in termsof a
percentagecut in the averagetariff. Now, finding the Swissformula parameter
that satisfiesthe requirementof a given reductionin averagetariffs is easyfor
anyonewith accessto a spreadsheetprogramlike Microsoft EXCEL andcould
potentiallybe automatedfor inclusionin tradeandtariff analyticalsoftwarelike
the WITS system.8 Oncea targetreductionin the averagetariff hasbeenset,a
programlike EXCEL can be usedto calculatethe a parametervalue that will
achievethis goal with the basicSwissformula.

If countrieswereunableto accepttheresultsfrom theinitial applicationof the
Swissformula, they might be given the option of choosinga higher maximum
anda differentvalueof theb parameterto achievethesamereductionin average
tariffs without suchdrasticreductionsin peaktariffs. It is in this sensethat theb

6 Thismeasure,definedfor a smallcountryby �t=�1� t�, where�t is thechangein thetariff rate,
is an importantdeterminantof the increasein marketaccessresultingfrom a negotiation.
7 Assumingall protectionis providedthroughtariffs.
8 The World IntegratedTradeSolutions(WITS) systemis beingdevelopedby the World Bank in
conjunction with the TRAINS databaseof UNCTAD, and allows analysis using a range of
databases,including the WTO’s IntegratedDatabase(IDB) and ConsolidatedTariff Schedules
(CTS).Spreadsheetexamplesof theformulaapplicationsin thispaperareavailableonrequestfrom
the authors.
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parameter then serves as a compensation parameter, facilitating some
maintenance of tariff peaksat the costof deepercutson lower tariffs. Again, a
simple program like Microsoft EXCEL’s Solver can be used to find the
combinationsof a andb consistentwith the targetedreductionin averagetariffs.

As previouslynoted,the Swissformula approachincorporatesa tariff ceiling,
but also providesa logical basisfor making reductionsin all tariffs below the
ceiling without introducing discontinuitiesthat are difficult to justify either
analyticallyor to the specialinterestsadverselyaffectedby them.If the flexible
Swissformulaapproachwereadopted,theneithera tariff ceiling or a reductionin
theaveragetariff couldbechosen,but not both.If theceiling rateis to bevaried
on the basisof specialsensitivitiesin the tariff-peaksectors,thenthereseemsa
good caseto require that a reductionin the averagetariff be maintainedeven
while the curvatureof the Swiss formula is varied through changesin the b
parameter.In fact, policy makersmight wish to introducea penalty,by requiring
a higheraveragecut in tariffs, whenuseis madeof greaterflexibility.

b. How to Choosethe BaseRate

A key issuein implementingany formula-basedapproachis the baserate to
which the formula shouldbe applied.In a regionalnegotiationcontext,this rate
will generallybethepreferentialappliedrate.Countriesusinga formulaapproach
to reformtheir own tariffs would generallyusetheappliedMFN rateasthebase.
Traditional GATT practicehasbeento focus on the boundratescontainedin
countries’schedulesof concession.This hasthe importantadvantageof creating
no disincentivefor undertakingunilateralreductionsin appliedratesof the type
thathavesosharplyreducedprotectionin developingcountriesduringthepast20
years (World Bank, 2001). In addition, this approachmight be viewed as
providing credit for unilateral liberalisationin the sensethat a prior unilateral
reductionof appliedratesreducesone-for-onethecut in appliedratesrequiredin
a subsequentnegotiation.Negotiationsthat focusedon historical appliedrates,
say from the end of the UruguayRound,would also have thesetwo desirable
features.

Clearly, the choiceof currentboundratesasthe basewould meanthat some
countrieswouldhaveto makeonly small,or no,reductionsin appliedrates.Since
WTO negotiationsdependon meetingtheneedsof all participants,theapproach
to beadoptedmustmeettheneedsof participants.At theendof theday,countries
will considerwhether the reductionsin their partners’ applied rates,and the
increasesin the securityof their marketaccess,resultingfrom the chosenbase
and reductionformula (or other approach)are sufficient to make the resulting
packageworthwhile.

If the focus continuesto be on bound, rather than applied, tariffs, then
somethingwill need to be done about the roughly 40 per cent of tariffs on
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industrial productsin developingcountriesthat remain unbound.(Again, see
Table1.) Oneapproachto dealingwith this problemwould be to agreeon some
basisfor establishingtariff bindingson all of theseproducts.The resultsof the
Uruguay Round agreementon agriculture, where 100 per cent binding was
achievedby meansthat providedconsiderablediscretionto individual countries
suggeststhat somesort of formula approachmight alsobe desirablein the tariff
binding stage.Perhapssuch bindings should be establishedat or below the
averagerate for tariff bindings on thosesectorscurrently bound,or at a rate
specifiedto be at, or a specific percentageabove,currentappliedratesfor the
samecommodity.Additionally, bindingoverhangandunboundtariffs might also
be addressedby useof recenthistoric averageappliedrates.

c. AddingFlexibility

Even with the additional flexibility allowed by the extensionof the Swiss
formula offered in this paper,there is a risk that it would not be sufficiently
generalto meet the political constraintsof all countrieson all products.One
way to deal with this problem would be to allow exceptionsfor particular,
sensitiveproducts.Basedon GATT history, this approachseemslikely to
undercutthewholeobjectiveof achievingsubstantialmarketaccessgainsin the
negotiations.In the KennedyRound, the intent was to minimise exceptions
(Baldwin, 1986),but the discretionto makeexceptionswas initially given to
individual countries.While the initial lists of exceptionsin eachcountrywere
relativelymodest,eachcountryhadtheright to pull backfrom its originaloffers
if it did not think a balanceof concessionshad beenachieved.A spiralling
processof withdrawalsfrom the original offers substantiallyreducedthe tariff
cuts achieved.In the Tokyo Round,a much larger numberof exceptionswas
tabled from the beginning,and subsequentwithdrawals to achievea better
perceivedbalanceof concessionsresultedin many productsbeing excepted
from the formula cuts.

One way to deal with this problemof exceptionswhile allowing additional
flexibility would be to makea formula cut first, andto allow for renegotiations
with compensationfrom this newbase. This approachshifts the onusin making
exceptionsfrom thecountryto its tradingpartners,andseemsmuchlesslikely to
lead to fewer and smaller exceptions than the traditional discretionary
approaches.Clearly,it would ensurethemaintenance of a balanceof concessions
– the lack of which createdsuchdifficulties in the KennedyandTokyo Rounds.

While we do not dealexplicitly with thevalueof agriculturaltariff-ratequotas
in this paper,reductionsin out-of-quotatariffs may needto be associatedwith
expansionof the quotasto help build supportfrom the holdersof the quotas.A
simple rule might be to expandquotasby the sameper cent applied to the
reduction in the averagetariff binding. This approachwould help to reduce

18 JOSEPHFRANCOISAND WILL MARTIN

ß Blackwell PublishingLtd 2003



potential problemsassociatedwith reductionsin the quota rents receivedby
exportersholding tariff-rate quotas.

Many other issueswould needto be consideredin a real-world negotiation.
One potentially seriousproblem is createdby specific, mixed and compound
tariffs. Top-downformulassuchasthe Swissformula cannotbe directly applied
to thesetariffs, sinceit is not possibleto know which arethehigh andlow tariffs
without knowledgeof thevalueof thegoods.Oneoptionwould beto convertall
specifictariffs to ad valoremform prior to applyingthe formula.Anotherwould
be to exclude them from application of the formula, and to use a straight
percentagecut (linear) for all suchtariffs.

Whethertheapproachesoutlinedin this sectionandtheprevioussectionhave
anychanceof beingacceptabledependsheavilyon thenatureof thedistributions
of appliedtariffs andtariff bindingsin membercountries.Without knowledgeof
thedistributionof tariffs, it is impossibleto tell, for instance,whetherspecifying
a targetreductionin averagetariffs will resultin acceptablechangesin peaktariff
levelsin particularcountriesor groupsof countries.Similarly, it is impossibleto
know whetherreductionsbasedon choiceof a tariff ceiling in a Swissformula
will producereasonablereductionsin averagetariffs, or whethernegotiations
basedon bindingswould producea coherentpatternof tariff reductions.The set
of tablesin the next sectionprovidesa very brief initial empiricalevaluationof
the implications of formula approachesfor a range of countries,taking into
accountthe currentdistributionof their tariffs andtariff bindings.

6. AN EXAMPLE

A simple,hypotheticalanalysiscanillustratesomeof the key implicationsof
the approacheswe discuss,including the implicationsof binding overhang.This
is meantto be illustrative and, in particular,doesnot directly incorporatethe
requirementfor less than full reciprocity by developingcountriesin reduction
commitmentson non-agriculturalproductsspecifiedin paragraph16 of theDoha
Ministerial Declaration(WTO, 2001).Theguidelinesusedfor a notionalmarket
accesspackagefocusedon a 50 percentcut in averagetariffs canbesummarised
asfollows:

● A targetwasset for a reductionin averagetariff bindingsof 50 per cent.
● Unboundtariffs wereinitially boundat 150percentof appliedMFN rates.
● The parameterb wasinitially set to 1 (the original Swissformula).
● Agricultural andindustrial tariffs weretreatedseparately.
● Memberscould adjustthe a andb parameters,as long as:

1. b remainsat or above1,
2. the averageboundtariff falls by 50 per centor more,
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3. otherMembersagreeto the deviationfrom b� 1.
● Any subsequentrenegotiationsof tariffs maintain the overall cut in the

averagetariff.

Tables2, 3 and4 presentthe effect of formula-basedreductionson the tariff
schedulesof the EU, Japan,the United States(industrial countries)and Brazil,
India andThailand(developingcountries).In all cases,thebasicexperimentis a
targeted50 per cent reduction in averagebound tariffs.9 Table 2 summarises
resultsunderthebasicSwissformula,while Tables3 and4 illustratetheeffectof
addedflexibility through the flexibility parameter.Theseare summarisedin
Figure3.

For the United States,boundratesgenerallyare very closeto appliedrates.
This is reflectedin low initial bindingoverhang(thegapbetweenaveragebound
and applied ratesshownas a per cent of the averageapplied rate). This also
meansthat all variationsin our formula leadto significantcuts,especiallyat the
higher rates.The result is a reductionin maximumrates,varianceand average
rates.Notice from Table 3 that peak ratesare not reducedas much when the
flexibility parameterb is raisedabove1. In particular,while still achievinga 50
per centreductionin the averageboundrate,the United Stateswould be ableto
keepits highestadvaloremappliedrateson industrialgoodsin therangefrom 7.3
to 9.9 percent,dependingon theselectionof theb parameter.Similarly, theEU
wouldbeableto keepsomepeakindustrialratesat up to four anda half timesthe
averagetariff. Even thoughsomenotion of peakprotectionis preserved,peak
rates themselvescome down, the overall structure is flattened out under all
approaches,andthereforetariff escalationis reduced.

Brazil, by contrast,is a countrywith averageboundrateswell aboveapplied
rates.This is reflectedin Table 2, aswell asTable 4 andFigure3. From our
analysis,we havefound that a 35 percenttargetreductionin averagebindings
is justenoughto reducesomeof thepeakrates,while leavingmostappliedrates
untouched.With a 50 percentreductionin averagebindings,Brazil’s industrial
averageappliedratefalls by 15.4percent.While smallerthantheproportional
cut in averagetariffs in the industrial countries,this translatesinto a larger
percentagereductionin thecostof importsthanthoseobservedin theindustrial
countries.In agriculture,the binding overhangis so greatthat almostnothing
happensto appliedrates(a 50 per centreductionin bindingsyields only a 3.7
percentreductionin appliedrates).However,the binding overhangis reduced
sufficiently to ensurereal liberalisation in subsequentnegotiations.We also
needto recognisethat bindingshavevaluewhenthey limit crediblethreatsto
raisetariffs. Basedon the past20 years,Brazil hashadepisodesof very high
tariffs. Thesenew bound rates,being much closer to the applied ratesthan

9 For reasonsof dataavailability, only ad valoremtariffs areconsidered.
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TABLE 3
EU, Japan,andUS: Effectsof a 50 PerCentReductionin AverageBoundRates

‘a’ Compensation Simple Standard Maximum Simple Per Cent
Parameter ‘b’ Average Error Tariff Average Reduction

Parameter Tariff (Per Cent) Binding in Average
(Per Cent) Overhang Tariff

(Per Cent)

European Union
*Ag 1.0 0.0 5.9 7.5 74.9 0.3 n.a.
*Non-Ag 1.0 0.0 3.7 3.6 17.0 0.4 n.a.

Ag 12.7 1.0 3.0 2.9 10.9 0.1 ÿ48.6
Non-Ag 6.4 1.0 1.9 1.4 5.0 0.1 ÿ47.7

Ag 16.5 1.2 3.0 3.0 13.0 0.1 ÿ48.5
Non-Ag 8.2 1.2 1.9 1.5 5.7 0.1 ÿ47.6

Ag 27.9 1.5 3.0 3.2 17.9 0.1 ÿ48.4
Non-Ag 13.7 1.5 1.9 1.6 7.1 0.1 ÿ47.5

Percentof industrial tariff lines currentlyunbound: 0%

Japan
*Ag 1.0 0.0 6.2 8.1 43.3 1.2 n.a.
*Non-Ag 1.0 0.0 2.3 3.4 30.9 0.1 n.a.

Ag 17.1 1.0 3.5 3.7 13.9 0.2 ÿ43.0
Non-Ag 6.3 1.0 1.2 1.4 5.6 0.0 ÿ48.5

Ag 22.7 1.2 3.5 3.9 16.6 0.2 ÿ43.2
Non-Ag 8.1 1.2 1.2 1.5 6.8 0.0 ÿ48.4

Ag 39.6 1.5 3.5 4.2 21.3 0.2 ÿ43.7
Non-Ag 13.9 1.5 1.2 1.6 9.7 0.0 ÿ48.4

Percentof industrial tariff lines currentlyunbound: 0.84%

United States
*Ag 1.0 0.0 3.5 7.4 90.0 0.5 n.a.
*Non-Ag 1.0 0.0 3.2 4.3 37.5 0.2 n.a.

Ag 12.4 1.0 1.9 2.4 11.5 0.1 ÿ46.6
Non-Ag 7.2 1.0 1.7 1.6 6.1 0.0 ÿ48.3

Ag 17.4 1.2 1.9 2.6 15.3 0.1 ÿ46.2
Non-Ag 9.5 1.2 1.7 1.7 7.3 0.0 ÿ48.2

Ag 34.7 1.5 1.9 3.0 26.0 0.1 ÿ45.9
Non-Ag 16.2 1.5 1.7 1.9 9.9 0.0 ÿ48.1

Percentof industrial tariff lines currentlyunbound: 0%

Notes:
* a:1, b:0 correspondsto zerocuts.Thefirst two rowsthereforerepresentpost-UruguayRound(or base)ratesof
tariffs.
Also, agriculture tariffs arelimited to ad valoremtariffs. Otherspecifictariffs maybeappliedto excludedtariff
lines, typically at higherad valoremratesthanaveragesshown.
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TABLE 4
Brazil, India, Thailand:Effectsof a 50 PerCentReductionin AverageBoundRates

‘a’ Compensation Simple Standard Maximum Simple Per Cent
Parameter ‘b’ Average Error Tariff Average Reduction

Parameter Tariff (Per Cent) Binding in Average
(Per Cent) Overhang Tariff

(Per Cent)

Brazil
*Ag 1.0 0.0 12.9 5.1 27.0 22.6 n.a.
*Non-Ag 1.0 0.0 15.9 6.0 35.0 14.9 n.a.

Ag 37.4 1.0 12.4 4.6 22.3 5.3 ÿ3.7
Non-Ag 31.8 1.0 13.5 4.2 16.7 1.9 ÿ15.4

Ag 47.0 1.2 12.4 4.6 23.2 5.3 ÿ4.0
Non-Ag 39.8 1.2 13.5 4.3 16.8 1.9 ÿ15.3

Ag 75.8 1.5 12.3 4.6 24.7 5.4 ÿ4.5
Non-Ag 64.3 1.5 13.5 4.4 17.1 1.9 ÿ15.1

Percentof industrial tariff lines currentlyunbound: 0%

India
*Ag 1.0 0.0 31.0 20.8 150.0 90.7 n.a.
*Non-Ag 1.0 0.0 19.2 16.5 40.0 3.9 n.a.

Ag 134.2 1.0 29.5 14.9 70.8 31.3 ÿ4.8
Non-Ag 38.3 1.0 11.3 9.2 30.5 0.3 ÿ41.3

Ag 169.9 1.2 29.5 15.0 72.0 31.4 ÿ4.9
Non-Ag 48.1 1.2 11.3 9.3 34.7 0.3 ÿ41.3

Ag 277.2 1.5 29.4 15.1 73.5 31.4 ÿ5.0
Non-Ag 77.6 1.5 11.2 9.3 35.0 0.3 ÿ41.3

Percentof industrial tariff lines currentlyunbound: 38%

Thailand
*Ag 1.0 0.0 26.5 14.4 65.0 7.1 n.a.
*Non-Ag 1.0 0.0 10.5 10.8 80.0 7.8 n.a.

Ag 38.2 1.0 15.1 6.3 30.1 1.7 ÿ43.0
Non-Ag 27.8 1.0 7.2 6.1 20.7 2.0 ÿ31.6

Ag 48.9 1.2 15.1 6.6 34.6 1.7 ÿ42.9
Non-Ag 35.0 1.2 7.2 6.1 23.0 2.0 ÿ31.4

Ag 81.5 1.5 15.1 7.2 43.8 1.7 ÿ42.9
Non-Ag 56.5 1.5 7.2 6.2 27.4 1.9 ÿ31.1

Percentof industrial tariff lines currentlyunbound: 32%

Notes:
* a:1, b:0 correspondsto zerocuts.Thefirst two rowsthereforerepresentpost-UruguayRound(or base)ratesof
tariffs.
Also, agriculture tariffs arelimited to ad valoremtariffs. Otherspecifictariffs maybeappliedto excludedtariff
lines, typically at higherad valoremratesthanaveragesshown.
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currentbindings, thereforeprovide more market accesssecurity than current
bindings.

India realisesa similar (i.e. very small)cut in appliedagriculturaltariffs, again
reflecting high binding overhangin both developedand developingcountries.
Thereductionin theaverageindustrialtariffs is greaterthanin thecaseof Brazil.
This reductionof 8 percentagepointsin the averagetariff on industrialproducts
implies a much larger reductionin the price of imports than in the caseof the
industrialcountries.

Thailand,with lessbindingoverhang,realisesgreaterreductionsin agricultural
tariffs, with thesetariffs reducedby over 40 per cent relative to their initial
averagelevel. In theindustrialsector,Thailand’sreductionin appliedratesis just
over 30 per cent, which necessitatesa reductionin applied tariffs of around3
percentagepoints.This generatesa reductionin thepriceof importsthat is larger
thanin the industrialcountrycasesconsidered.

In agriculture,the problemof binding overhangis muchmoreserious.Even
with a largecut, suchasthe 50 per centcut in bindingsconsideredhere,we see
only smallreductionsin appliedratesonagriculturalgoodsin Brazil andIndia. In
Thailand,by contrast,we seesharpreductionsin agriculturaltariffs becauseof
the limited bindingoverhangin this case.Theproblemis likely to beevenmore
widespreadthantheseinitial resultswould indicate,becauseof theprevalenceof
specifictariffs andothernon-ad valoremprotectionmeasuresnot includedin the
currentdataset.Evenin the industrialcountries,it seemslikely that therewould
beproblemsassociatedwith bindingoverhangin thesecommodities.Theresults
indicate, however, that application of a formula approachwould result in a

FIGURE 3
Binding Overhangin Industry:The Impactof a 50 PerCentReductionin BoundRateAverageon

Applied RateAverage
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significantreductionin bindingoverhang,andat leastsomereductionin applied
ratesusinganambitiousgoalsuchasa50percentreductionin averagetariffs. As
shown by Francois and Martin (forthcoming), such reductions in binding
overhangmay havesubstantialvalue both to the importing country and to its
tradingpartners.

7. CONCLUSIONS

In this paper,we first considerthepotentialadvantagesof formulaapproaches
in termsof their ability to generatelargereductionsin protectionandto improve
marketaccess(not coincidentallymakingpeoplebetteroff aswell). Thefact that
theycanbeusedto achievetop-downreductionsin tariffs is seenasparticularly
importantin achievingthis objective.

We thenexaminethekey featuresof themarketaccesslandscapethatwill affect
the choice of approachesto negotiations.These features include the large
dispersionof averagetariffs amongsttheactiveparticipantsin thenegotiations,and
thelargegapsbetweenappliedandboundtariff ratesin manycountriesandsectors.

Our review of potential approachesto tariff reduction covers a range of
formulasthathasbeenproposed.TheSwissformulaapproachusedin theTokyo
Roundis seenasparticularlydesirablebecauseof its ability to introducea tariff
rate ceiling, and to bring about larger reductionsin the highest tariff rates.
Unfortunately, it appearslikely to be too restrictive to apply it with the same
coefficientusedin theTokyo Round,particularlybecauseof the largedispersion
in the averageanddispersionof initial tariff rates,and the presenceof binding
overhangin manycountries.

To overcome,or at least reduce,this restrictiveness,we explore two new
optionsfor consideration, a targetedanda flexible Swissformula approach.The
first is a simple adaptationof the Swiss formula that is targetedto a specific
reductionin averagetariffs for particular country and commoditygroups(e.g.
agriculturaland non-agricultural).The secondis a more flexible versionof the
Swissformula thatwould allow thesamecut in theaveragetariff to beachieved
with somewhatsmaller reductionsin peak tariffs. Essentially,this increasein
flexibility would allow largercutsin smallertariff ratesto beusedto compensate
for smaller reductionsin higher tariffs. While such a changewould almost
certainlyreduceeconomicefficiency, it mayultimately bepreferableto a retreat
into exceptionsas a way of reachinga politically-acceptableagreement.This
flexible formulaapproachpotentiallyallowsfor a Swissfamily of formulas,or a
Swiss-Armyset of instruments,with different tradeoffsbetweentariff cuts on
higherandlower tariff rates.

We examinethe potential outcomesof applying this family of formulas in
threeindustrialcountrymarkets– Europe,JapanandtheUnitedStates– andthree
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developingcountry markets– Brazil, India and Thailand. In the example,we
targetcutsin averageboundtariff ratesin eachcountry,consideringagricultural
and industrial productsseparately.Preliminary analysissuggeststhat, in this
situation,only a bold cut, suchas the 50 per cent targetusedin the Kennedy
Round, would make substantialprogressin increasingmarket accessin both
developinganddevelopedcountries.

In industrialproducts,we find thata 50 percentcut in averagetariff bindings
wouldbringaboutsubstantialreductionsin averageappliedratesin eachcountry,
while particularly reducingpeaktariffs andescalation.While binding overhang
reducesthepercentagecutsin appliedratesin thethreedevelopingcountries,the
resultingfall in theprice of importswould still be largerin the threedeveloping
countriesconsideredthanin the industrialcountries.

In agriculturalproducts,bindingoverhangis greaterin manycountriesthanit
is for industrial products.Basedon the ad valorem tariff rate datausedin this
initial, exploratoryanalysis,evena 50 per cent reductionin agricultural tariff
bindingswould produceonly a very small reductionin applied tariff ratesfor
India and Brazil. For the industrial countries,and for Thailand, substantial
reductionsin appliedrateswould berequired.Theresultshighlight theproblems
resultingcreatedby thebindingoverhangfrom theUruguayRoundfor obtaining
a ‘balanceof concessions’in thecurrentnegotiationsonagriculturaltradereform.

Clearly,a greatdealof work is likely beforea way forward canbe identified
that is economicallyworthwhile, balancedand politically acceptable.We hope
that someof the ideaspresentedin this papermight proveusefulin this difficult
anddemandingprocess.

APPENDIX

Impacts of Different Formulas on the Price of Imports

Thechangein thepriceof importsfor anygiven tariff changedependson the
changein thepowerof thetariff T � t=�1� t�. In a smallcountry,thechangein
T exactly determinesthe price impact while, in a large country, it is also
influencedby the impactof thetariff changeon world prices.Whethera formula
results in rising or falling proportional reductionsin the domesticprices of
importedgoodsis determinedby the derivativeof T with respectto t0.

Proportional Cuts

For theproportional cut formula, it maybeusefulto definethemarketaccess
concession� asfollows:
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� � �t
1� t0

� �1ÿ c�t0
1� t0

� �1ÿ c�
tÿ1
0 � 1

(A.1)

d�
dt0
� �1ÿ c�
�1� t0�2

> 0:

The derivativemakesclear that the proportionalprice reductionincreaseswith
the initial tariff level usingthe proportional cut approach.

Linear ReductionFormula

This approachhas the desirablefeature that the percentagecuts in tariffs
increasewith the initial tariff rate.As canbe seenfrom equation(A.2), the ratio
t1=t0 falls as t0 rises,implying larger percentagetariff cuts as the initial tariff
level rises:

t1
t0
� d

t0
� f : (A.2)

We canestimatethe impacton domesticpricesin a similar mannerto that done
for the proportionalcut approachabove:

� � ÿ�t
1� t0

� ÿd� � f ÿ 1�t0
1� t0

� ÿd
1� t0

�ÿ� f ÿ 1�
tÿ1
0 � 1

(A.3)

d�
dt0
� d

�1� t0�2
ÿ � f ÿ 1�
�tÿ1

0 � 1�2 tÿ2
0 > 0:

SwissFormula

The progressivenature of the reductionsunder the Swiss formula can be
shownby the ratio of the new to the old tariff:

t1
t0
� a

a� t0
: (A.4)

If we examineequation(6) it is clearthat,ast0 increases,theratio t1=t0 declines,
implying that the higher initial tariff rates are subject to larger percentage
reductions.Like the other approachesdiscussedabove,the Swissformula also
yields market accessconcessionsthat are greaterfor high-tariff productsthan
low-tariff products.Formally, we have:
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� � ÿ�t
1� t0

� ÿ
at0

a� t0
ÿ t0

1� t0
� ÿt0

a
�1� t0��a� t0� ÿ

1
1� t0

� �
(A.5)

d�
dt0
� t0�2a� at0 � t0�
�a� t0�2�1� t0�2

> 0:
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