1 THEMATIC ESSAYS

A QUANTITATIVE ECONOMICS IN WTO DISPUTE SETTLEMENT

1. INTRODUCTION

WTO dispute settlement continues to be the subject of extensive scrutiny by both trade practitioners and
academics. Not surprisingly, most of this analysis is legal in nature, touching upon the various arguments
that have been put forward by parties to disputes and the legal foundations upon which these disputes are
adjudicated. While legal and procedural issues remain the domain of trade lawyers, economists are being
called upon with increased frequency on matters that call for economic interpretation or quantification.
This should hardly be surprising given that multilateral trade rules reflect key economic principles such
as comparative advantage, and that many of the terms in WTO Agreements, which are important in the
resolution of disputes, have an economic basis. It may also have to do with the fact that increasing numbers
of disputes are reaching the implementation phase, in which arbitrators need to quantify the allowable level
of retaliation, as will be further explained below.

The literature on economics and dispute settlement is rather limited. A range of studies try to measure the
performance to date of the WTO dispute settlement mechanism in one way or another. These include studies
on the incentives/disincentives faced by WTO Members to avail themselves of the WTO dispute settlement
mechanism and to conform to rulings, as well as more descriptive analyses of the frequency and pattern of
recourse to dispute settlement.” Other contributions have sought to elucidate, from a purely theoretical point
of view, various functions of the WTO dispute settlement mechanism, such as deterrence of opportunistic
behaviour by governments (Maggi, 1999; Butler and Hauser, 2000). Such institutional aspects of WTO dispute
settlement are not the focus of this essay. Nor will economic analyses of the outcome of WTO disputes be
discussed, such as the welfare implications of retaliatory measures (Breuss, 2004).

Instead, this essay analyses to what extent quantitative economics has played a role: (i) in the interpretation and
application of WTO rules, as to both the consistency and the effects of contested measures; and (ii) in respect
of authorized countermeasures, in particular the identification of the maximum allowable level of suspension
of concessions, where a party losing a dispute has failed to implement the rulings and recommendations of the
Dispute Settlement Body. Although the economic questions to be dealt with may be similar, these two situations
are legally quite distinct. In arbitrations over countermeasures, the arbitrators themselves have employed
economic models and techniques, whereas in panel/Appellate Body proceedings, it has been the parties, and
not the adjudicators, who have undertaken such analysis. In the latter context, if parties include quantitative
economic analysis in their arguments, the panels/Appellate Body may or may not find it useful or necessary
to their own analysis. In order to distinguish these two types of situations, arbitrations will be addressed in
a separate sub-section. This field of research has hitherto been neglected. Closest to describing this type of
analysis are probably Sumner et al. (2003), Malashevich (2004), Keck (2004) and aspects of Horn and Mavroidis
(2003). This essay does not question the economic rationale of WTO rules, although a good deal could be said
about economic sense and nonsense in this context. It does not deal either with the much broader question of
how economic concepts and terminology have been used by WTO adjudicating bodies, sometimes implicitly, to
structure their reasoning. Instead, this essay simply seeks to identify when, why and in what form quantitative
economic analysis has been used at various stages of the WTO dispute settlement process.

Trade disputes at the WTO are about differences in views between Members as to whether or not a specific
policy measure of the defending Member contravenes WTO rules. In many cases, the precise effect of a breach
of obligations need not be known by the panel.z An interpretation may be developed based on the ordinary
meaning and context of a WTO provision in the light of the object and purpose. And yet, as Neven observes:
“To the extent that a legal norm is not solely based on forms and relies on an assessment of the effects of
any particular measure, economic analysis will be instrumental in its implementation” (Neven, 2000, p.3).

! For work in these areas see, for example, Horn et al. (1999), Bown (2002), Leitner and Lester (2003), and Busch and Reinhardt
(2003).

2 For instance, no demonstration of trade effects is required in respect of a de jure national treatment violation discernible from
the text of the challenged law.
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Indeed, certain WTO disciplines, for example in the Agreement on Subsidies and Countervailing Measures
(SCM), provide for action based on the effects of subsidies. This essay concentrates on instances where a
guantification of trade effects, as well as other economic conditions such as the competitive relationship
within a given market, has come into play during panel/Appellate Body proceedings. In addition, as mentioned
above, once a dispute has reached the implementation stage, the issue of countermeasures has been found in
some cases to require an estimate of the effects that the offending measures have on trade.

The main objective of this Section is to examine the way in which guantitative economic analysis has been
used during WTO dispute settlement proceedings. To that end, WTO cases that have proceeded at least to
the Appellate Body stage have been reviewed and principal illustrative examples of the use of quantitative
economic analysis at any stage of the adjudication process identified.3 For the purposes of this essay,
“quantitative economics” shall simply refer to attempts to measure the relationship between economic
variables, including trade flows. Quantifying the effects that one variable has on another, and isolating these
effects from other influences, is usually based implicitly on some form of theoretical economic model and
requires a minimum of relevant data and reliable parameter estimates. In that sense, “quantitative economics”
shall be understood to go beyond simple accounting operations or the use of descriptive statistics in order to
characterize economic phenomena.

The essay contains four more Sections. The next Section (Section 2) identifies some questions common to
disputes where gquantitative economic analysis has occurred. The third Section explains briefly basic economic
techniques to address such questions. The fourth Section illustrates the actual use of quantitative economics
in selected WTO cases. The concluding Section summarizes observations on the possibilities and limitations of
using quantitative economics in WTO dispute settlement.

2. THE CONTRIBUTION OF QUANTITATIVE ECONOMIC ANALYSIS
TO LEGAL QUESTIONS IN WTO DISPUTE SETTLEMENT

A good starting point to examine the contribution that quantitative economics can make to WTO dispute
settlement is to see when it has actually been used and why. So far, quantitative economic analysis seems to
have been applied to find answers to two major questions implicit in a number of WTO provisions. The first
concerns the effect of a policy measure (or its removal) on trade flows. Precise trade values may be required,
or the trade impact of a more indirect measure may be assessed to see how, for example, the measure had
affected world prices. This type of issue can arise either in the context of a determination by a panel and/or
the Appellate Body whether a violation has occurred, or in the context of determining the level of authorized
countermeasures, where a losing party has not implemented the dispute settlement findings. The second
guestion concerns the effect of imports on competing domestic products or their producers. This type of
issue may typically arise in the process of determining a violation. For example, in a discrimination case, the
degree of competition between two products may be at issue and if it is not significant, the two products
may be seen as not belonging to the same relevant market (and could, for instance, be regulated differently).4
Alternatively, as in @ WTO challenge of a trade remedy measure, it may be necessary to review how the
relevant national authorities separated the effect of imports on prices, profitability, sales and other indicators
of the health of a domestic industry from the effects that other factors, such as developments in technology/

3 Evidently, every case in which a violation is found, whether appealed or not, eventually is adopted by the Dispute Settlement

Body (DSB) — by the reverse consensus rule — and thus creates a requirement that the losing party implement the DSB's rulings
and recommendations. The review of cases for the purposes of this essay was “artificially” limited to those in which appeals
took place in order to keep the task within manageable dimensions. This undertaking is modest in nature confining itself to
a simple stock-take and ex post analysis of some of the existing case law. The actual examples will be used to further explain
some of the analytical tools commonly employed by economists. Some issues relating to data and underlying assumptions will
also be highlighted. Clearly, the intention of this essay is not to rewrite WTO case law nor to adopt a prescriptive stance on the
use of quantitative economics.

4 It is important to note that, here, quantitative economics may be used to determine the degree of direct competition or

substitutability. Once that is established, no precise assessment of the trade effects may be necessary for a violation finding if,
for instance, a de jure discriminatory treatment derives from the text of the challenged measure itself.
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productivity or changes in demand, may have had on those variables. This last question is not unrelated to
the preceding one, but the focus is less on the degree of competition from imports and more on the need to
ensure that other influences have not been falsely attributed to imports.

(a) Effect of policy measures on trade

Qualitative explanations of the existence of an effect of a measure, where this is necessary to show a
violation of trade rules, may often be sufficient to resolve a dispute. Why, then, has it sometimes been seen
as advantageous by parties to inform economic insights through quantifiable information? And why have
arbitrators in certain cases employed quantitative trade models to estimate the allowable level of suspension
of concessions? In arbitration cases under Article 22.6 of the Dispute Settlement Understanding (DSU), a
quantification of counterfactual trade effects has been a key device for some arbitrators to fulfil their mandate
— namely, to determine the level of nullification or impairment of benefits suffered by a complaining Member,
which the requested suspension of concessions or other obligations must not exceed. Some parties have
provided quantitative economics or were solicited by arbitrators to do so, which the latter used to varying
degrees in their own analysis. Examples also include the areas of prohibited and actionable subsidies, where
arbitrators have faced the special mandate under the SCM Agreement to decide whether the countermeasures
proposed are, respectively, “appropriate” or “commensurate” with the adverse effects found. Arbitrations
may occur in relation to any WTO Agreement and, potentially pose challenging questions, for instance, in
regard to the quantification of non-tariff measures and their effects.

Apart from the concrete mandate given to arbitrators, the issue of measuring the effect of policy measures on
trade has also been brought up on occasion by parties during panel proceedings. Here, quantitative economic
analysis formed part of parties’ argumentation in order to give an indication of the extent to which a disputed
measure diminished a Member’s benefits in terms of lost trading opportunities. This is a key question in claims
of “serious prejudice”, which is one of the adverse effects to a Member’s interests that may emanate from
“actionable” subsidies. The concrete questions that may arise in such cases include whether such a subsidy
displaces or impedes the exports of the complaining Member or leads to significant price undercutting, price
suppression/depression or lost sales in the same market.

(b) Effect of imports on domestic products/producers

As far as the effect of imports on competing domestic products or their producers is concerned, parties have
at times seen an advantage in using quantitative economics, for instance, to sustain or ward off claims of
tax discrimination against foreign products to the benefit of domestic producers. As a prerequisite for such
claims, imported and domestic products need to be in a competitive relationship. If products were unrelated
and therefore were not in competition in the market, they could well be treated differently. While adjudicating
bodies in these and similar cases have relied on qualitative criteria, such as physical properties of the products
or the extent to which the products were capable of serving the same or similar end-uses as well as consumer
perceptions, the competitive pressure two products exert upon one another is ultimately a matter of degree.
In related fields, such as anti-trust investigations, an essential measurement tool is the cross-impact (elasticity)
on price. There are a few WTO cases where parties have seen merit in providing empirical evidence of the
intensity of competition, notably by estimating cross-price elasticities.

From a different angle, the competitive pressure exerted by imports is of key importance in investigations
of injury of a domestic industry, the results of which may be challenged at the WTO. In particular, to apply
a WTO-consistent trade remedy, the national authorities involved need to determine, on the basis of an
investigation conducted in accordance with the applicable WTO rules, that dumped or subsidized imports or
import surges, as opposed to other factors, cause injury to a domestic industry (so-called “causation” and
“non-attribution” analysis). Both the procedural and substantive aspects of such a determination can be the
subject of WTO dispute settlement.®

> As described in more detail below, WTO dispute settlement in respect of anti-dumping determinations is subject to a special
standard of review.
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In sum, quantitative economic analysis is bound to occur with most regularity in WTO arbitrations due to their
specific mandate and the need to make a precise award that in most cases must be quantified, often with reference
to the effects of the inconsistent measure. That said, during regular panel proceedings, where the question is the
existence of an inconsistency with a WTO provision, parties may include quantitative economic analysis in their
submissions whenever they deem it necessary or required under the respective agreements to show how seriously
a domestic policy impacts on trade or how imports relate to developments in domestic factors. Panels need not
ascribe the same evidentiary weight or draw the same legal or factual conclusions from quantitative economics as
the party submitting it.6 This is clearly expressed in the view of the panellists in Korea—Alcoholic Beverages,” who
stated that “quantitative analyses, while helpful, should not be considered necessary” (Korea—Alcoholic Beverages,
Panel Report: para. 10.42).8 Before discussing a representative range of cases where quantitative analysis has been
used, we shall briefly review some relevant economic techniques and terminology.

3. TRADE MODELS: SPECIFICATION AND PARAMETERS

Intuitive understanding of economic relationships — say, for example, consumers buy less of a product when it
becomes more expensive — is often based implicitly on an economic model. In our simple example, the idea is
of a general loss in purchasing power and substitution to other products.® Why formalize such relationships?
Most importantly, because one may wish to identify the relationship with more precision. For a given price
increase, for example, by how much will the quantity demanded fall? In addition, formalization forces the
analyst to be explicit about assumptions, simplifications and presumed relationships. It helps to prevent
omission of important linkages and misguided impressions about the relative importance of individual factors.
Finally, the quality of a formal model can be measured in terms of the degree of confidence one can have
in its result. This Section provides a basic introduction into technical aspects of trade model-building. These
technical characteristics can be the subject of controversy if models form part of parties’ submissions in a
dispute. Although a wide range of trade models exist, and some of them can become quite complex, the focus
of the discussion here will be on basic aspects of models that may be relevant in dispute settlement.

(a) Model specification

Trade models combine information on trade flows and trade policy measures for different product categories in
a structured manner. They can then be used to show to what extent outcomes are sensitive to assumptions and
policy changes and, therefore, are a useful tool to evaluate competing conjectures about potential trade impacts
of a measure. While many trade models focus on import market conditions only, recent approaches have included
global market clearing conditions, and, subject to data availability, domestic production (Francois and Hall, 2003).

Trade models are commonly used to evaluate how a change in trade policy may affect prices and consequently trade
flows. By the same token, trade may also feature in a model as one determinant of other economic variables of interest,
such as prices, output and employment. A quantitative model consists of one or several equations that relate different
economic variables to one another. In the simplest case, a model is made of just one equation, which explains one
variable as a function of one or several other variables. In models consisting of a set of equations a variable of interest
may be a function of several other variables that are related to each other as well. This allows for a more realistic set-up,
as, usually, variables are interdependent and causality goes in both directions. Besides such “behavioural equations”,
multi-equation models contain accounting identities that link the behavioural equations to one another. Usually,

6 It should be noted that there are no evidentiary rules under the DSU constraining the type of admissible evidence. Parties to

disputes are free as to the type of evidence they submit, as they are presumed to act in good faith. Panels are free to admit
evidence and assign weights to it as they see fit. There are, of course, requirements to submit specific evidence in, for instance,
anti-dumping and countervailing duty investigations. For more see Anderson (2004).

7 Throughout the essay, the short titles for WTO dispute settlement cases are used. For full case titles and citations, see Appendix

Table 1.

8 See also Korea — Alcoholic Beverages, Appellate Body Report: paras. 109 and 131. In this report, the Appellate Body discussed

the terms “directly competitive or substitutable” quite extensively from an economic perspective.

K More precisely, in this case, there is a loosely conceived idea that the loss in purchasing power associated with a price increase reinforces

substitution away from the more expensive good. However, if the product in question is inferior, the reduction in real income leads to an
opposite income effect that may well outweigh substitution tendencies and lead to an overall increase in demand (“Giffen good”).
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there are a number of possibilities to construct a model, and the burden of additional data collection and estimation
difficulties for added variables or multi-equation systems have to be compared to the expected gains in precision.

A very simple model is shown in Chart 1 below. Domestic demand for a product falls with higher prices
(curve DD), while the opposite is the case for domestic supply (curve SS). In mathematical form, this model
would consist of two behavioural equations reflecting the factors determining market demand (e.g. price and
income) and supply (e.g. price)' and one accounting identity stipulating that demand should equal supply in
equilibrium (i.e. the intersection of both lines, reflecting a situation in which there are no further adjustments
of variables). In this interrelated series of equations, price and quantity (the so-called endogenous variables)
are simultaneously determined within the model, taking into account also the equilibrium condition. Income
is not determined by the model; it is a so-called exogenous variable for which values must be postulated or
predicted, for instance on the basis of past trends.

In this model, a trade measure can be modelled as an ad valorem increase in the import price of a product.
Instead of the world market price of imports WW, the price to be paid by domestic consumers has risen to
WtWt in Chart 1. What would happen if the trade measure was removed? In this model, the size of the trade
effect is determined by three factors: the effect of the measure on the price of imports and the responsiveness
of quantity demanded and quantity supplied. Once a measure is removed, the trade effect of the implicit
decrease in price (if perfect competition is assumed, the price would fall back to WW)™ is the combined
impact of a reduction in domestic supply and an increase in demand (depicted as the difference between
EF and AB in the chart). The trade effect is larger the more responsive both supply and demand are to price
changes (i.e. the flatter the domestic supply curve SS and demand curve DD).

Chart 1
A simple trade model
Price
S
D
Wt A B Wt
W £ F W
S
D
O QSW QSWI QDWt QDW Quantity

Note: In this model, curves DD and SS represent domestic demand and supply respectively. Excess demand (QpW-QsW) at world price WW is
satisfied through imports EF. A tariff raises the import price to Wt, thus reducing imports to AB.

19 If not much is known about causal relationships between variables to build such models, so-called time-series analysis allows for a
study of the past behaviour of a variable and an extrapolation of the detected behavioural pattern into the future. The submission
by parties of this type of analysis in WTO dispute settlement is discussed below, in the context of the “Alcohol” disputes.

n Of course, in advanced models, additional factors could be included, such as resource endowments having an impact on supply. While
the curves portray the relationship between quantities and price, changes in income would lead to a shift of the demand curve.

12 In the simple partial equilibrium (PE) model, the effect of a change of tariff T on market price P,, (with P.,=(1+T)*P;, and P; being
the price of imports at the border) is given by Dalton’s formula: p,,=t*ns/(ny-ns) (with small letters of p,, and t reflecting per
cent change and n being the elasticity of supply and ), the elasticity of demand). For instance, if demand is completely inelastic
(mp=0) or supply is perfectly elastic (ns=), the market price increases by the full tariff increase. Conversely, if there is either
perfectly elastic demand (np=00) or inelastic supply (ns=0), the market price remains unchanged.
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In the Chart, it is also assumed that the reduction in imports due to the trade measure is small at the global
level and does not affect world price. But an additional complication arises if, for example, the importing
country is large and the contraction in imports causes the world price to fall. In this case, once the measure is
removed, the effect on imports would be smaller than before due to a simultaneous rise in the world price.
Also, imports and domestically produced goods are not necessarily perfect substitutes, and specific import
demand elasticities need to be considered. If these are low, i.e. consumers do not consider an imported
product to be a close substitute for a domestically produced good, the effects of a removal of trade barriers
will be scaled down accordingly.

In partial equilibrium (PE) models like the one described above, cross-price effects in other markets are ignored
as well as overall resource limitations and budget constraints. Conversely, general equilibrium (GE) analysis
seeks to portray all linkages in the economy. For instance, an additional tax on alcoholic beverages may lead
to a higher consumption and, consequently, production of soft drinks, additional demand for sugar as a key
ingredient and, ultimately a shift of labour out of the alcohol industry into the soft drink and sugar sectors.
These shifts may affect the income of households and, subsequently, their consumption patterns, which may
trigger another round of feed-back effects in the economy.

In PE models, linkages between the sector modelled and the rest of the economy are deliberately left out in
order to be able to reduce the amount of data needed, conduct the study at a more disaggregated level, and
concentrate on the direct impact of specific policies only. In many cases, multi-commodity PE frameworks
are entirely adequate, especially if the sector studied is small in relation to overall economic activity (Hertel,
1990).%

An important distinction must be made between the estimation of a model and simulations carried out using
the model. Estimation refers to the determination of the individual parameters (elasticities, for example; see
below) that quantify the impact of each factor on the variable under study.’* A range of technigues of varying
complexity exist to establish these dependencies, or, in the jargon, to “regress” a “dependent” variable on a
set of “explanatory” variables.’s Key criteria to be considered in choosing an appropriate regression technique
and in interpreting the results will be further illustrated below in the discussion of some WTO disputes, where
this was an issue. The resulting parameters give an indication of the specific influence of a factor on the
variable under study, other things being equal.’s

With estimated values for the parameters of a model, the initial (i.e. baseline) values for the endogenous
(dependent) variables and a given time path for the development of the exogenous (independent) variables,
the model can then be used to produce a forecast of the endogenous variables over that time period.
Or individual exogenous variables controlled, say, by the government (e.g. taxes leading to reductions in
disposable income) can be modulated in order to assess their impact on the target variable. This also has the
advantage that the effects of individual policies can be predicted in isolation and compared to alternative
options. These types of analyses are called simulations. Besides the nature of the policy change (and other
assumptions about exogenous variables), the results of simulations are driven by the structural specification
of the model (i.e. the chosen functional form and range of variables included) and the estimated behavioural
parameters. In trade models, which often follow fairly standard theoretical structures, the latter account for
much of the variation amongst the results of different studies.

13 Both GE and PE models are often of a “comparative static” nature, i.e. comparing an initial situation (“equilibrium”) to the one
after the economic environment has changed. The time path and adjustment process, i.e. the dynamic features of change, are
not modelled.

4 Ideally, an empirical model is based on economic theory. This is not always the case. But even if it is, it may be estimated in a
so-called “reduced form” that may not allow for an identification of all of the parameter values of the underlying structural
model.

> If there are mutual dependencies, all parameters in a system of equations must be estimated simultaneously, adding
considerable complexity to the estimation procedure.

6 More precisely, the parameters reflect an estimation of the average value of the dependent variable for known values of the
explanatory variables.

176



(b) Elasticity parameters

Trade model parameters are commonly expressed in the form of elasticities. An elasticity represents the
percentage change of one variable in response to a one per cent change in another variable, all other things
being equal. Elasticities are rooted in micro-economic theory and reflect the sensitivity of consumers and
firms to changes in relative prices and income.”” The basic elasticity expressions (price, income and substitution
elasticities) are explained in Box 1. Elasticity values are not normally known with precision. The elasticity of
demand for a given product, for instance, i.e. the percentage change in quantity demanded induced by a
one per cent price change, may differ according to the econometric method employed, the quality of the
historical price and quantity data as well as the number of variables included or held constant in the basic
economic framework used for the estimation. Elasticities are so-called “local” parameters, i.e. valid only in
a given situation of prices and income. In a different initial situation values may be altered. The term “trade
elasticities” in the literature usually refers to expressions that are price or income elasticities of imports or
exports, or elasticities of substitution between home and foreign or different foreign goods. For example, the
own price elasticity of car imports is often referred to as the “import demand elasticity for cars.”

7 However, in empirical work, the supply and demand equations sometimes may not be derived from explicit assumptions about
producer and consumer behaviour (Hertel, 1990).
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Trade elasticities are key parameters in trade policy modelling. They are the nexus between trade policies on
the import side and the domestic economy (Francois and Reinert, 1997). The most prominent types are the
Armington elasticity of substitution and import demand elasticity.

(i) Armington elasticities

An Armington elasticity has to do with the notion that similar domestic and imported goods, as well as goods
imported from different origins, should be regarded as imperfect substitutes. Trade models usually take this
into account and differentiate goods by their country of origin, an idea originally proposed by Armington
(1969).8 The effect of a trade policy measure on the relative price of similar traded and domestically produced
goods leads to a substitution of domestic for imported goods or vice versa, or to a substitution between
imports from different sources. The Armington elasticity normally has the form of a substitution elasticity
(i.e. percentage change in relative quantities of two products from different origin divided by the percentage
change in relative prices — see Box 1). Many trade models working with Armington elasticities assume a two-
tiered process, whereby a change in relative prices leads first to substitution between the domestic and foreign
commodity. Once the overall level of imports of that commodity is determined, substitution among foreign
suppliers is considered. Conventionally, the Armington elasticity of the second tier is set at twice the value of
the first tier elasticity (Donnelly et al., 2004). Comprehensive studies at the industry level exist, mostly for the
United States (McDaniel and Balistreri, 2002, provide an overview), but these have subsequently been applied
to other countries (see, for instance, Donnelly et al., 2004).

'8 In order to describe preferences among goods of different origin, Armington used a functional form implying a constant elasticity
of substitution (CES), i.e. one that is independent of initial values. For this and other reasons, the Armington assumption has been
subject to academic controversy, which, among other things, led to an alternative approach of firm-level product differentiation.
The latter approach has the advantage of depicting the real world more accurately and minimizing terms-of-trade effects inherent
in the Armington structure. However, owing to the scarcity of available firm-level data, sector- and region-specific product weights
are often used resulting in an Armington-like approach (Francois and Reinert, 1997).

9 tis, of course, preferable to determine elasticities based on historical data and to use econometric methods that are consistent
with economic theory, like for instance Kee et al. (2004). The elasticities in Donnelly et al. (2004) have been derived from a range
of existing studies. The authors have then employed the expertise of industry analysts to make appropriate adjustments to some
of the elasticities found in the literature.
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(ii) Import demand elasticities

The demand for imports is derived from the excess of domestic demand over domestic supply. The import
demand elasticity usually takes the form of an own-price elasticity that indicates by how much import
volumes adjust if import prices increase, e.g. due to a tariff hike. Imperfect substitutability between imports
and domestic products is normally presumed to exist.22 Apart from price, import demand functions used for
estimation normally include other variables, such as income, prices of other domestic goods and domestic
supply factors, such as resource endowments that may influence the result.2’ Some studies have estimated in
similar ways export supply elasticities or income elasticities of both imports and exports to make predictions
over the direction in which the trade balance of a country may move (e.g. Houthakker and Magee, 1969).
Much effort has gone into such estimations, and increasingly the need was seen to focus on higher levels of
disaggregation, where trade policies are usually determined. Kee et al. (2004) have conducted estimations
of more than 300,000 import demand elasticities for 117 countries. Other authors have focused increasingly
on bilateral trade relationships in order to reflect more accurately the sensitivity of the direction of trade to
changes in import prices and income (Marquez, 1990).

All of these studies generally find a wide variability of trade elasticities across sectors and frequently arrive at a
range of values for any particular sector. In view of different underlying assumptions, not all estimations can be
meaningfully compared.22 Marquez (1999) finds an explanation even for a dispersion of estimates that rely on
the same constant elasticity model. A few observations common to all trade elasticity estimations can, however,
be made (McDaniel and Balistreri, 2002; Kee et al., 2004), in particular, that the level of product aggregation
is important, as trade elasticities are higher at lower levels of aggregation (i.e. switching from cotton shirts
to wool shirts is easier than from shirts and pants). Therefore, the application of aggregate elasticities to
individual sectors or of the average elasticity from disaggregate estimates to an aggregated commodity would
lead to an under- or over-estimation of results respectively. Trade simulation models, especially when they are
of a GE nature, often derive their elasticity values from a variety of specialized econometric studies, that may
be limited to certain countries or sectors and may not involve the same functions in their estimation as those
making up the simulation model. In addition, the sample period used in the estimation may not correspond
to the date of the baseline scenario in the simulation model (Huff et al., 1997). These and other divergences
may make it necessary to perform adjustments to render these elasticities model-consistent, probably at the
cost of increased uncertainty about their true value. This is why a systematic sensitivity analysis with plausible
elasticity values is advisable, and this will yield a range of possible model outcomes.

4, QUANTITATIVE ECONOMIC ANALYSIS IN SELECTED
DISPUTE SETTLEMENT CASES

This Section will first, in Sub-section (a), discuss how the issue of measuring the effect of policy measures
on trade has been dealt with in WTO arbitrations. In arbitrations, the consistency with WTO obligations
is no longer at issue, and quantitative economic analysis has been applied by some arbitrators in order
to determine the level of countermeasures. Sub-section (b) then gives examples from panel proceedings,
where quantitative economics has been used to answer the questions mentioned in Section 2. The issue of
the effect of a policy measure on trade will be discussed in relation to claims of serious prejudice caused by

20 If domestic and imported goods are not considered close substitutes, as is commonly the case in trade models incorporating the
Armington assumption, import demand elasticities can be estimated in their own right. Otherwise, domestic demand and supply
elasticities should be estimated and combined with information on production and consumption in the exporting country. See Stern
et al. (1976) and Stern (1973).

21 Although both demand and supply factors influence prices and quantities and, hence, a system of equations should be estimated
simultaneously, there is relatively little research incorporating the supply side. For an overview see Stern et al. (1976). Only recently
have researchers, such as Kee et al. (2004) who treated imports as inputs into production rather than final goods to reflect
increasing vertical specialization in today's global economy, taken into account supply side shifts associated with the reallocation of
resources due to changes in prices and primary production factors.

22 Elasticities in GE models have to be interpreted with particular care. While elasticities are, by definition, partial equilibrium
phenomena, the model also produces so-called unconditional or GE elasticities, when all endogenous variables are permitted to
adjust to their new equilibrium following a policy intervention. See Hertel et al. (1997) for a detailed explanation.

179

THEMATIC ESSAYS

A QUANTITATIVE ECONOMICS IN WTO DISPUTE SETTLEMENT

WORLD TRADE REPORT 2005




WORLD TRADE REPORT 2005

THEMATIC ESSAYS

A QUANTITATIVE ECONOMICS IN WTO DISPUTE SETTLEMENT

subsidies, i.e. adverse effects suffered in variously-defined markets, due to subsidies. Then examples from
disputes will be highlighted, where the relationship between imports and domestic products/producers was
analysed economically. One example deals with disputes in regard to alleged tax discrimination and one with
disputes involving the application of trade remedies. Here, relevant legal concepts that have given rise to the
presentation of quantitative economic analysis in the context of WTO dispute settlement are whether the
domestic and imported products at issue are directly competitive and substitutable, and whether causation/
non-attribution of injury in the context of trade remedy investigations has been properly performed.

(a) WTO-inconsistentmeasuresandarbitrationon proposedcountermeasures
under DSU Article 22.6: effect of policy measures on trade

Nine arbitrations pursuant to DSU Article 22.6 have taken place so far.22 In certain of these cases, the arbitrators
have opted to use quantitative economic analysis to carry out their mandated tasks. The arbitrations to date,
which have involved requests for multi-million dollar awards, have been undertaken on the basis of one of two
mandates.2* The first is pursuant to DSU Article 22.7 (in connection with Articles 22.4 and 22.6), under which
the arbitrators’ principal duty is to ensure that the retaliation sought by a complaining Member is equivalent to
the level of nullification or impairment that has arisen from the breach of WTO obligations.?® The key challenge
for arbitrators usually lies in determining what trade flows would have been but for the unlawful measure. So
far, this so-called “trade effects approach” that equates nullification or impairment with the value of trade
foregone has been the principal tool used to determine the final arbitration award. In so doing, arbitrators can
either agree with the requested amount, or disagree and establish another level.2

The second mandate under which arbitration has been conducted to date is that covering prohibited export
subsidies. Here, the relevant standard (Subsidies and Countervailing Measures (SCM) Agreement Articles 4.10
and 4.11) requires arbitrators to assess whether proposed countermeasures are “appropriate” as a response
to the initial wrongful act and (according to footnotes 9 and 10) “not disproportionate” in light of the fact
that the subsidies are prohibited.? In all three cases that have been adjudicated under Article 4.11 of the SCM
Agreement, reference has always been made to the standard of “nullification or impairment” as stated in
Article 22.4 of the DSU and its inapplicability to cases under SCM Article 4.10. It has also been stated that
where trade concepts are explicitly contemplated they are defined in other parts of the Agreement.2¢ The lack
of precision arising from the term “appropriate” has implications for the consistency of the standard to be
used by arbitrators across cases. This point is recognised by the Arbitrator in the Foreign Sales Corporations
(FSCs) case who states that “countermeasures should be adapted to the particular case at hand”.» The
Arbitrator goes further by stating that “there is an element of flexibility, in the sense that there is thereby an

2 A number of articles on the WTO arbitration process have been published, most of which focus on the need for arbitration to
ensure a viable dispute settlement process and the unique nature of the WTO's approach compared to other arbitration procedures
(Lawrence, 2003; Bagwell and Staiger, 2002). Again, despite a growing literature, the role of economics in the arbitration process
has received much less attention than the economics of arbitration. A few articles on the latter issue that have stressed the
difference between welfare analysis and trade analysis may also be relevant in relation to the use of economics in arbitration
(Anderson, 2002; Bernstein and Skully, 2003).

2|t should be noted that the key objective under both mandates is compliance with the original ruling. Arbitration is not supposed
to result in “punitive” measures.

2> Pursuant to DSU Article 3.8, there is a presumption that a breach of the rules has an adverse impact on other Members, i.e. to
constitute a case of nullification or impairment.

% For either outcome, the basis for the decision needs to be explained, since the level of nullification and impairment a priori is unknown.
Arbitrators face the precise task of establishing that level, especially if the requested suspension of concessions is in terms of a specific
value. The Arbitrators in EG-Bananas Il (US) (Article 22.6 — EC) stated: "It is impossible to ensure correspondence or identity between
two levels if one of the two is not clearly defined. Therefore, as a prerequisite for ensuring equivalence between the two levels at issue
we have to determine the level of nullification or impairment” (EG-Bananas Il (US) (Article 22.6 — EC): paragraph 4.3).

27 The words “appropriate” and “disproportionate” seem to give more leeway to arbitrators than the mandate of “equivalence”
under DSU Article 22.6, which lays down a clear benchmark. For arbitration in respect of actionable subsidies (which to date has
not been invoked), the pertinent standard, set forth in Article 7.9 and 7.10 of the SCM Agreement, is whether the countermeasures
are “commensurate with the degree and nature of the adverse effects determined to exist”.

2 An example is Brazil-Aircraft (Article 22.6 — Brazil): para 3.49, referring to SCM Articles 7.9 and 10.

2% The Arbitrator in US—FSC (Article 22.6 — US) took this difference between the applicable standard of “appropriate” countermeasures
in response to prohibited subsidies and the standard of “equivalence” to nullification or impairment caused that applies elsewhere
under the DSU as a justification for authorizing countermeasures in an amount exceeding the level of subsidies paid on exports
destined for the complaining Member.
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eschewal of any rigid a priori quantitative formula”. Despite this flexibility, the Arbitrator also recognised “an
objective relationship which must be absolutely respected” (all three quotes US—FSC (Article 22.6 — US): para.
5.12). While this concept does not specifically call for an examination of trade effects as a basis for determining
"appropriateness”, these effects were considered by the Arbitrator in the US—FSC (Article 22.6 — US) case.
In particular, having reached a finding that the amount of countermeasures proposed by the EC based on
the face value of the subsidy was not disproportionate, the Arbitration went on to find that even if the trade
effects of the subsidy were addressed, there would be no reason to reach a different conclusion.

The possibility of nullification or impairment referring to something broader than direct trade effects has also
arisen a number of times in the non-subsidy cases. This point was originally raised in EG-Bananas /Il (US) (Article
22.6 — EC), when the US argued that loss of exports of goods or services between the US and third countries
arising from the WTO-inconsistent measure should also be taken account. They further argued that the US
content of lost exports from other complaining countries to the European Communities (EC), such as US fertilizer,
pesticides and machinery shipped to Latin America and US capital or management services used in banana
cultivation, should also be taken into account. These arguments were rejected on the grounds that the calculation
of nullification or impairment of US trade flows should be losses in US exports of goods and services to the EC
and not between the US and third countries (EG-Bananas Il (US) (Article 22.6 — EC): paras. 6.6-6.18).

Faced with arguments for a broader interpretation in US-1916 Act (EC) (Article 22.6 — US), such as the inclusion
of litigation costs and the “chilling effect” of the measure, i.e. the deterrence of imports due to the mere
initiation of an anti-dumping investigation, the Arbitrators were of the view that the level of suspensions
had to be quantified and equal to the level of nullification or impairment. Any overestimate of the level of
suspensions, in their view, could be interpreted as punitive (US-7976 Act (EC) (Article 22.6 — US): para. 5.34).
The Arbitrators stated that they “were not aware of any basis in the WTO Agreements to support the view ...
that legal fees can be claimed as a loss of a benefit accruing to a WTO Member” (US-1916 Act (EC) (Article
22.6 — US): para. 5.76). They also noted that the requesting party had acknowledged that “it was not aware
of any econometric model that would measure the ‘chilling effect’ produced by the mere existence of anti-
dumping legislation” (US-1916 Act (EC) (Article 22.6 — US): para 5.70, quotation marks omitted). Accordingly,
Arbitrators declined to factor these issues into the final award. Their decision addressed the same question as
in the bananas case, of whether or not broader economic costs, i.e. costs of actions taken by exporting firms
in response to a WTO-inconsistent measure, should be included in the definition of nullification or impairment.
In these cases, the arbitrators have made it abundantly clear that not only should the level of suspensions
be quantified, but that the calculation of such measures should be limited to trade effects, unless otherwise
specified in the relevant WTO Agreements.

In sum, the concept of counterfactual trade effects, i.e. the estimation of the level of trade that would occur
if the contravening measure was brought into conformity, has become the standard under DSU Article 22.6
arbitrations. It also appears to play a supporting role in cases involving prohibited subsidies, where the special
mandate under SCM Articles 4.10 and 4.11 applies. Most arbitrations to date, although considering trade
effects as a benchmark, managed to dispense with the difficult task of estimating plausible elasticity values
needed for a partial equilibrium analysis of the sort sketched out in the previous section. Before describing in
more detail two recent cases (US—FSC (Article 22.6 — US) and US—Offset Act (Byrd Amendment) (EC)%* (Article
22.6 — US)), where such analysis has been carried out, the methods used in the other cases will be briefly
presented. As stated above, trade measures in respect of any WTO Agreement may come to arbitration. The
nine arbitration cases to date had to do with different types of trade-restrictive measures or with government
transfers. The trade-restrictive measure cases include quota administration issues (two EC—Bananas (22.6)
cases), a total ban for sanitary purposes (two EC-Hormones (22.6) cases), and a non-tariff response to
dumping (US-1916 Act (EC) (Article 22.6 — US)). The cases involving government transfers relate to prohibited
export subsidies (US—FSC (Article 22.6 — US) and the Brazil-Aircraft (Article 22.6 — Brazil) / Canada—Aircraft
Credits and Guarantees (Article 22.6 — Canada) cases) and the distribution of anti-dumping/countervailing
duty proceeds to the injured industry (US—Offset Act (Byrd Amendment) (EC) (Article 22.6 — US)). An overview
of all arbitrations to date is given in Table 1.

30 The EC was just one of the original complainants among other Members. See Appendix Table 1.
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(i) Trade-restrictive measures

As was shown in the simple model in the previous Section, an estimation of the trade effects of a border
measure (or its removal) requires knowledge of the measure’s effect both on price and the responsiveness of
quantity demanded and quantity supplied. In EC-Hormones (US) (Article 22.6 — EC)/EC—Hormones (Canada)
(Article 22.6 — EC) and ECG-Bananas Il (US) (Article 22.6 — EC)/EC-Bananas Il (Ecuador) (Article 22.6 — EC),
historical price data were used and quantity responses were restricted by binding quota limits.

In the bananas cases, the core issues were the way in which the European Communities established a duty-
free quota for imports of bananas originating from Africa, Caribbean and Pacific States (ACP), and the manner
in which the most-favoured-nation (MFN) quotas under GATT Article Xl were allocated.?' Arbitrators stated
that the benchmark for the calculation of nullification or impairment should be losses in the complainant’s
(US) exports of goods and services supplied to the EC. Arbitrators then compared the value of those EC
imports under the WTO-inconsistent banana import regime with an estimated value under a counterfactual
regime that would be consistent with the terms of the waiver that the EC had obtained for the provision of
ACP preferences. Arbitrators requested the US to provide estimates of the annual trade value of four different
counterfactual regimes that would be WTO-consistent (see Table 2). It is not disclosed in the arbitration report
how these values were calculated.

Table 2
Estimated impact on EC imports from the US under different counterfactual regimes

Counterfactual Regime Estimated Value

A tariff-only regime, without tariff quotas, but including an ACP tariff preference (with effects calculated for a

range of tariff rates from €75 per tonne to the out-of-quota bound rate); $326.9 million

a tariff-quota system with licence allocations based on the first-come, first-served method; $619.8 million

the complete allocation of a tariff-quota system (with traditional ACP quotas reduced to actual past trade

performance) with country-specific allocations to all substantial and non-substantial ACP and non-ACP -
L $558.6 million

suppliers; and

the base US counterfactual, which, as noted above, assumed a continuation of an 857,700 tonne quantity for .

$362.4 million

ACP imports and an expansion of the MFN tariff quota to 3.7 million tonnes.

Arbitrators ultimately decided to perform their own calculations (the reason for this is unknown). The existing
tariff-rate quota appeared to be filled, and Arbitrators multiplied that trade volume with the current unit price
to obtain the trade value of the actual (WTO-inconsistent) regime. Amongst the possible WTO-consistent
counterfactual scenarios, they chose the existing global tariff quota equal to 2.553 million tons (subject to a
€75 per ton tariff) and unlimited access for ACP bananas at a zero tariff (EG-Bananas Il (US) (Article 22.6 — EC):
para. 7.7). Since only the distribution of licences was at issue, Arbitrators simply assumed that the aggregate
volume of EC banana imports would remain unchanged from the current situation. From that they were able to
conclude that EC banana production and consumption, and, consequently prices (the f.0.b., c.i.f., wholesale and
retail prices of bananas),? also remained constant. The difference between this counterfactual scenario and the
actual price and quantity data supplied for the WTO-inconsistent regime gives the aggregate value of import
quota rents and relevant wholesale banana trade services. The only missing ingredient was then the US share of
wholesale trade services in bananas sold in the EC and the US share of allocated banana import licences from
which quota rents accrue. Using the data provided on US market shares and on current quota allocation, and
estimating an allocation under the chosen WTO-consistent counterfactual (again, it is not known how this was
done), Arbitrators determined the level of nullification or impairment at $191.4 million per year.?

3 The quotas themselves were not subject to dispute, since they were covered by a waiver from the general rules.

32 The term “f.o.b.” stands for “free on board” and denotes the “export” price, i.e. price of a good at the border of the exporting
country; “c.i.f.” means “cost, insurance, freight” and refers to the price of a good at the border of the importing country. The
difference between f.o.b. and c.if. prices is due to transport costs.

3 The same methodology was then used in EGC-Bananas Il (Ecuador) (Article 22.6 — EC), and an award of $201.6 million per year was
made. A number of additional legal issues were of interest in this case, in particular the possibility to «cross-retaliate», i.e. suspend
concessions or other obligations across sectors and agreements.
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A few issues are noteworthy in terms of the methodology applied: first, Arbitrators were faced with the
unusual situation that at least four counterfactual situations could be conceived. Arbitrators did not report
how it was decided which counterfactual would best serve their mandate, why they chose not to follow any
of the four scenarios they had initially proposed, how the trade values in these scenarios were arrived at and
why these values were so much higher than their final award. Second, the methodology of establishing the
counterfactual on the basis of quota limits is convenient,** but clearly not universally applicable. Finally, overall
guantities were not at issue and so prices between the actual and counterfactual scenario remained the same
— a fairly exceptional situation. All in all, it seems that in terms of arbitration methodologies, there is not much
to learn from this case that could be generalized.

Yet Arbitrators were able to apply a similar methodology (quota volume times quota share of the complainant
times price) to estimate counterfactual trade effects in EG-Hormones (US) (Article 22.6 — EC)/EC-Hormones
(Canada) (Article 22.6 — EC). In these cases, the level of nullification or impairment was the value of hormone-
treated beef imports into the EC from Canada and the United States if the import ban was lifted. For high
quality beef (HQB), exporters from both Canada and the United States would face a binding quota (11,500
tons) in the absence of the import ban. Since that quota was shared between Canada and the United States,
the Arbitrators estimated Canada’s share of the quota to be 8 per cent, leaving the US with the remaining
92 per cent. Counterfactual imports were then the respective shares of the quota volume of lost trade (less
exports of hormone-free beef, which formed part of the total quota amount).

However, the ban also applied in respect of edible beef offal (EBO), subject to tariffs only, not a tariff quota.
Unlike for HQB, the calculation of the counterfactual trade volume was not trivial. Arbitrators considered average
US exports of EBO to the EC before the ban (choosing the period from 1986-1988) to be a representative
starting-point for their calculations of total exports under the counterfactual (i.e. assuming the ban would
have been lifted on 13 May 1999). In order to take account of differences in current market conditions as
opposed to the pre-ban situation, they made some adjustments. Most importantly, they acknowledged that
imports into the EC not only declined due to the ban, but had also been affected by an overall reduction in EBO
consumption in the EC. In order to isolate the effects related to the ban, Arbitrators extrapolated the trend in
actual import volumes from 1981 to 1988 to the years 1989-91. They then calculated the absolute difference
between projected import volumes for the years 1989-91 and the actual import volumes in those years under
the ban. The annual average of this difference was then added to actual imports in each of the years 1995-97.
These figures supposedly were lower than the average US exports of EBO in the 1986-88 period, which the
Arbitrators attributed to a reduction in apparent consumption of EBO under the assumption that US exports
would change in proportion to consumption. Consequently, they adjusted the pre-ban average of 65,568 tons
downward by that factor (18.4 per cent) to obtain the volume of US exports to the EC but for the ban.

For both HBQ and EBO, no price calculations were performed by the Arbitrators themselves. In the case of
HQB, Arbitrators accepted the price per tonne suggested by the US, although it was higher than current unit
values of US beef entering the EC. However, they conceded that if the ban were lifted, prices would likely
increase, as in order to maximize trade value the tariff quota would be filled with high quality hormone-treated
cuts instead of whole carcasses not treated with hormones, which currently accounted for a substantial share
of US exports. For EBO, the US had suggested a lower price than the average 1996-1998 unit price of current
exports with the ban in place, as EBO prices would be expected to fall should the ban be lifted, as a result of
an increased volume of imports. As, in addition, the price was similar to the 1986-88 average price assumed
by the EC, Arbitrators went with the US suggestion.3

34 The Arbitrators noted that this methodology avoided the need “to make assumptions about the volume responsiveness of
producers, consumers and importers to EC domestic price differences” (EC-Bananas Ill (US) (Article 22.6 — EC): para. 7.8),
in other words to use estimates of trade elasticities.

3% For both HQB and EBO, counterfactual price determinations are not further explained in the report. The suggestions by the
complainant seem to have appeared reasonable to the Arbitrators. For given quantities, prices may easily be determined
if elasticities are available. On HQB, absent the ban, the quota was assumed to be filled with a different, higher value
product. For EBO, the counterfactual quantity was calculated through an extrapolation of a past time trend. Price reductions
could then follow from the demand elasticities, i.e. own-price elasticities, of high quality hormone-treated cuts and EBO
respectively.
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Finally, in US-1916 Act (EC) (Article 22.6 — US), Arbitrators had to deal with the fact that the 1916 Act allowed
for the imposition of treble damages, fines or imprisonment rather than tariffs in response to dumped imports. In
that particular case, it was not possible to estimate the counterfactual trade effects of a removal of the measure,
since it had never been implemented and, hence, no data on prices and import volumes in the presence of the
measure were available.3 Arbitrators had to make a qualitative award. The request by the EC had not involved a
specific value, but was to implement legislation that would “mirror” the offending measure. Arbitrators declined the
request for a mirror regulation, which potentially could apply to an unlimited amount of US exports to the EC. Such
a situation would not ensure that the level of suspension was equivalent to the level of nullification or impairment.
Instead, Arbitrators allowed the EC to determine the level of nullification or impairment it might suffer in the future
itself and suspend concessions on the basis of verifiable information on the monetary value of court judgements
and settlement awards under the 1916 Act against EC entities. If such cases were to occur, a calculation of trade
effects would not be needed. The nullification or impairment would arise from the imposition of fines or of threefold
damages, as foreseen in the 1916 Act. It is these amounts of money to be paid by the EC that would violate WTO
rules on anti-dumping, where only measures in the form of duties are foreseen to counteract dumping.

(ii) Government transfers

Government transfers may have an impact on trade depending on how receiving firms use the additional
funds (the so-called “pass-through” effect). To date, four such cases have gone to arbitration. Three of these
dealt with prohibited subsidies as defined by SCM Article 3, i.e. subsidies contingent on export performance
or on the use of domestic over imported goods. Two of those cases (Brazil-Aircraft (Article 22.6 — Brazil)
and Canada-Aircraft Credits and Guarantees (Article 22.6 — Canada)) involved a single company producing
aircraft. The third case (US—FSC (Article 22.6 — US)) involved an across-the-board subsidy. Finally, in US—Offset
Act (Byrd Amendment) (EC) (Article 22.6 — US), the remittance to petitioning firms of anti-dumping and
countervailing duties collected was at issue. The panel and Appellate Body found a violation by concluding
that the Offset Act payments constituted a non-permissible specific action against dumping. In arbitration, it
needed to be determined to what extent such payments could affect trade.

In the three SCM cases, the arbitrators decided that the value of the prohibited subsidy would be an
appropriate and not disproportionate level of countermeasures. The key quantification aspect then was the
value of the subsidy. In each of the cases, the precise amount of the transfer was not available and hence had
to be estimated. In the two aircraft cases, part of the interest on the loan given to foreign buyers of aircraft
was borne by the exporting country government. This implies that the government transfer to the exporting
firm is spread out over the term of the loan. In order to know how much this future stream of payments
is worth to the firm, the so-called net present value of the government transfer was calculated, a standard
technique in industry analysis and financial accounting.

In the US—FSC (Article 22.6 — US) case, the measure was considered an export subsidy, since it exempted
eligible firms from paying corporate tax on eligible export sales. Furthermore, a condition of eligibility was
that at least 50 per cent of the products originated from the US. The panel found that this latter condition
violated the national treatment provisions contained in Article Ill:4 of GATT 1994, and did not reach the SCM
Article 3.1(b) claim. For arbitration purposes, the problem was the lack of information on disbursements under
the FSCs programme for the reference period of the dispute, which was the year 2000. Data on expenditures
under the FSCs programme was available only every four years, and only up to 1996. Although both parties
to the dispute agreed that a growth factor was required to estimate the 2000 value, they held differing views
about the value it should be assigned. The defending party (the US) argued that, based on historical evidence,
the average annual growth rate over the four years should be one per cent. The complainant (the EC) argued
that the growth should be compounded (i.e. allow for periodic reinvestment of the tax savings) resulting in
a 10.69 per cent growth up to the year 2000 (US—FSC (Article 22.6 — US): Table A.1). Final estimates were
$3.739 billion using the US approach and $5.332 billion using the EC approach.?

36 In the one case where the Act had been used and which effectively triggered the challenge of the measure under WTO
rules, the dispute was settled by mutual agreement.

37 These figures already reflect a number of additional adjustments, specific to the FSCs programme, such as accounting for
agriculture and services. Estimated subsidy values before the adjustments were $3.869 billion (US) and $5.577 billion (EC).

185

THEMATIC ESSAYS

A QUANTITATIVE ECONOMICS IN WTO DISPUTE SETTLEMENT

WORLD TRADE REPORT 2005




WORLD TRADE REPORT 2005

THEMATIC ESSAYS

A QUANTITATIVE ECONOMICS IN WTO DISPUTE SETTLEMENT

While these differences are large, the general approach by the Arbitrator to his mandate was not to estimate
the exact value of the subsidy, but only to ensure that the requested level of suspensions was appropriate
and not disproportionate. Accordingly, since the requested amount of $4,034 million was between the two
estimated disbursement amounts, the Arbitrator concluded that it was not disproportionate if the value
of the subsidy was to be used as the basis of granting the countermeasures. With this understanding of
the mandate, trade effects need not be known. Nevertheless, in US—FSC (Article 22.6 — US), although not
necessary, some analysis of trade effect was carried out. It played a supporting role, but only insofar as the
analysis coincided with the decision of the Arbitrator to grant an award based on the value of the subsidy. In
particular, an analysis of trade effects helped to ensure that the award was not seen as being “inappropriate”,
i.e., the Arbitrator reached a finding that the value of countermeasures proposed by the EC, based on the
face value of the subsidy rather than directly on benefits conferred by it were not disproportionate to the
initial wrongful act. They then went on to discuss trade effects and found that consideration of these effects
would not lead to a different conclusion. Conversely, the Arbitrator in US—Offset Act (Byrd Amendment) (EC)
(Article 22.6 — US), which had been adjudicated under the Anti-dumping and SCM Agreements, were subject
to the mandate of equivalence of the award to the level of nullification or impairment, which they defined as
the reduction in imports arising from the transfer of anti-dumping/countervail proceeds to petitioning firms.
Unlike in the three prohibited subsidies cases, the Arbitrator deemed it necessary to undertake an estimation
of the trade effects of the government transfers.

In both cases, arbitrators had to choose amongst competing models. In the US—FSC (Article 22.6 — US) case,
the EC submitted a model based on the one used by the US Treasury to explain to the US Congress the impact
of a programme similar to the FSCs scheme. The “Treasury model” is an aggregate model relying only on a
small number of parameters, such as the value of the subsidy, the level of exports, elasticity of export demand
and the extent to which government funds are used to lower the price of exports. It is practically identical
to the model submitted by the EC in US-Offset Act (Byrd Amendment) (EC) (Article 22.6 — US), although
the focus there was on imports (see Box 2 below). Despite arguing against the use of models in the US-FSC
(Article 22.6 — US) case, the US submitted the so-called “Armington model” to estimate the trade effects.
Parameter requirements for this model are similar to the Treasury approach3? with the important difference
that products of different origin are regarded as imperfect substitutes. Indeed, results obtained from that
model were mainly driven by the estimates for the Armington elasticities of substitution, which the US had
assumed to be fairly low due to the high level of product aggregation. The same model was also submitted
to the Arbitrator in US-Offset Act (Byrd Amendment) (EC) (Article 22.6 — US).

In both cases, it was rejected for similar reasons, which included a lack of data to make the model fully
operational. In US—FSC (Article 22.6 — US), the Arbitrator concluded that “the United States has, in any event,
failed to demonstrate that alternative assumptions leading to lower estimates would be more plausible than
those used in the US Treasury study and relied on by the European Communities” (US—FSC (Article 22.6 — US):
para. 6.50). They also noted that their “task would not be to judge, with absolute precision which is the single
correct model or which are the correct parameters, but to examine the results of these models to see if they
provide an insight into the range of trade effects caused by the FSC/ETI scheme carrying sufficient weight to
materially affect our judgement on whether the countermeasures proposed are disproportionate” (US—FSC
(Article 22.6 — US): para. 6.47). By taking this approach, the Arbitrator did not take on the responsibility of
assessing each of the proposed models in detail. They were satisfied by the fact that the US argument for the
Armington model was unconvincing and that the proposed countermeasures of the EC were in the range of
both the trade effects produced by the US Treasury model and the two estimates of the value of the subsidy
(US—FSC (Article 22.6 — US): para. 6.46, footnote 94).

Since the task facing the Arbitrator in the US—-Offset Act (Byrd Amendment) (EC) (Article 22.6 — US) case was
more precise — the equivalence of the countermeasures with the level of nullification or impairment — their

3 Data requirements for the Armington model were: (i) the current market value share for each of the products; (ii) an ad
valorem measure of the subsidy; (iii) an estimate of the substitutability of the different products for each other (the elasticity
of substitution); (iv) an estimate of the price sensitivity of supply for each product (the elasticity of US export supply, EC
production, and rest-of-the-world production); and (v) an estimate of the demand elasticity, assumed to be -1. For a detailed
explanation see USTR (2002a).
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assessment of the proposed models was more rigorous.> As in the Bananas case, the US—Offset Act (Byrd
Amendment) (EC) (Article 22.6 — US) Arbitrator noted that he had the option of rejecting the proposed models
in favour of their own approach, which they did. They rejected the Armington model due to lack of data and
expressed concerns about the aggregate model proposed by the EC due to the fact that the disbursements
arising from the Offset Act scheme were concentrated in a few industries only. The inter-industry impact of
across-the-board measures, such as the Continued Dumping and Subsidy Offset Act and the Foreign Sales
Corporation Act, is an important issue for economic modelling. Since measures such as these are available
economy-wide, it is tempting to use economy-wide variables. In reality, however, the incidence of the Offset
Act was quite specific to certain industries such as food and primary metals, while, for instance, there were
no payments in the textiles and fabrics industry in the years 2001 and 2002. Accordingly, when calculating
the economy-wide impact, inclusion of the relevant variables for the latter industry would bias the overall
result. In the end, the Arbitrator chose a model structure similar to the one proposed by the EC (see Box 2),
but allowing for sectoral disaggregation and appropriate industry weights.+

3% The Arbitrator stated that “we are expected to produce, at a minimum, an outcome which is robust in a lowest common
denominator sense, but which is nonetheless, in our opinion, a fair measure of the level of nullification or impairment”
(US-Offset Act (Byrd Amendment) (EC) (Article 22.6 — US): para. 3.126).

40 Since the overall trade effect was calculated as the product of the value of disbursements, pass-through effect, elasticity
of substitution and import penetration, a simple average of these variables would not be representative of the aggregate
impact. Instead, the Arbitrator requested data at the 3-digit level of the North American Industrial Classification System.
They then implemented the above approach at that level of disaggregation for given elasticity and pass-through values and
summed the results to obtain a weighted average of the trade effects of the Offset Act by industry. That procedure gave a
greater weight to industries with higher payments, for a given set of other parameters. For example, an industry with zero
or low payments would yield a correspondingly small trade effect, even if other model parameters were high, and, thus,
could not bias the overall result. See US—Offset Act (Byrd Amendment) (EC) (Article 22.6 — US), Annex Table 3.
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By looking into the trade effects of government transfers, the arbitrators, in both cases, also focused on
the so-called “pass-through”, i.e. the degree to which funds given to domestic firms affect the international
market.4' The Arbitrator in US—FSC (Article 22.6 — US) was of the view that since FSCs benefits were tied to
exporting, at a minimum this ruled out a possible zero value for the pass-through effect. With this as a lower
bound estimate, they were also guided by a study of a programme similar to that of the FSCs — the Domestic
International Sales Corporation Act — for which a pass-through value of 75 per cent had been found by US
authorities. In response to this finding, the US argued that the pass-through value had probably decreased
since then for at least two reasons based on the evidence of the types of firms taking advantage of the FSCs
programme. One key argument was that if firms in an industry had market power, they would not necessarily
have an incentive to lower prices. Thus, the pass-through effect would be lower the less competitive the
market. Upon examination of the evidence provided by parties on the nature of competition in international
markets, the Arbitrator concluded that competition had increased in the past 30 years* and, therefore,
remained inclined towards 75 per cent as a reasonable pass-through value.

In US—FSC (Article 22.6 — US), the US had originally argued that the Arbitrator could use the value of the subsidy
as a "proxy” for the trade effects of the subsidy. By making this argument, the US implicitly had assumed that a
$1 subsidy to an exporter would result in a $1 increase in exports, i.e. a 100 per cent pass-through. Interestingly,
in US-Offset Act (Byrd Amendment) (EC) (Article 22.6 — US), it was the complaining parties who were of the
view that the total value of disbursed revenues met the standard of DSU Article 22.4. The United States, as the
defending party, unlike in US—FSC (Article 22.6 — US), opposed this view arguing that the amount disbursed
did not bear any relation to the level of nullification or impairment, i.e. the trade effect of the measure. The US
also contended that pass-through was zero and hence the trade effects of the disbursements would be zero.
The Arbitrator accepted the US argument that the trade effects of the measure was the appropriate measure of
nullification or impairment, but opined that pass-through would be neither zero nor 100 per cent because “as
a basic rationale of economics, firms are expected to use their money efficiently, and at least some will use that
money to lower their prices” (US—Offset Act (Byrd Amendment) (EC) (Article 22.6 — US): para. 3.141).

Since in US-Offset Act (Byrd Amendment) (EC) (Article 22.6 — US) the measure in question was the annual
disbursement of tariff revenue, which depended upon a number of factors, the requesting parties were of the
view that the level of suspensions should not be static, but should vary according to the level of disbursements.
This view was accepted by the Arbitrator, who did not see a conflict between a varying level of suspensions
and the use of trade effects to proxy nullification or impairment. Therefore, their modelling approach was to
estimate a coefficient which could be multiplied by the annual level of disbursements to obtain the annual
level of the suspension of concessions.

In view of the lack of precision in the pass-through and the range of possible elasticity values at the sectoral
levels submitted by parties, the Arbitrator took a general approach to estimate the trade coefficient. Elasticity
values by the requesting parties were taken as the medium level and then varied upwards and downwards by
20 per cent to get the high and low levels. An annual value of the coefficient was then calculated using the
average of the 50 per cent and 75 per cent pass-through scenarios combined with the mid-point elasticity
estimate. This was done for each year between 2001-2003, and then the average of these three values was
taken. Using this methodology the Arbitrator estimated the trade coefficient to be 0.72.* By awarding a

4 The Arbitrator gave the following definition: “[P]ass through relates to the degree to which a company uses a subsidy it
receives to lower the price of the product that it exports. At one extreme the company may choose to apply the full amount
of the subsidy to the price of its products, thereby lowering its price. At the other, it may choose not to lower the price of the
product” (US-FSC (Article 22.6 — US): para. 6.51, footnote 97). When a firm receives untied funds from the government, it
faces a variety of expenditure options. Possible trade effects depend on the commercial possibilities that recipient firms can
exploit with those funds. It is not clear that such funds will be put to immediate use to gain an advantage in international
markets. In sum, an exporting firm receiving a $1 transfer from a government, even though the transfer is conditional on
exporting, may not automatically increase its exports by $1.

42 Interestingly, in support of their argument, the arbitrators cited the fact that average import tariffs had declined since the
1970s due to the implementation of the results from the Tokyo Round and Uruguay Round of multilateral trade negotiations.
It should also be noted that, generally, pass-through is not a monotonic function of the degree of competition.

43 The coefficient can also readily be interpreted in economic terms: in essence, the arbitrators have concluded that every dollar
collected by the US government from anti-dumping revenues and returned to petitioning firms would reduce the value of
US imports by 72 cents.
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coefficient instead of an actual dollar amount, the Arbitrator linked the annual effect of the inconsistent
measure to the retaliation. Therefore, the level of retaliation, in dollar amounts, would not necessarily be the
same for each year, or for each complaining member to the dispute.

All'in all, arbitrators have clearly been open to quantification on the basis of economic models, where they have
found it necessary to fulfil their mandates, even where parties have argued against doing so. In US—-FSC (Article
22.6 — US), for example, the US put forth the argument that WTO arbitrations should not resort to economic
modelling because it was too unreliable (US-FSC (Article 22.6 — US): para. 6.36). While not suggesting that
economic modelling could be done with any precision, the Arbitrator rejected the US argument by describing the
alternative approach suggested by the US as “manifestly arbitrary” and added that, if the subsidy amount could be
interpreted as a proxy for the scheme’s impact on trade, the whole concept of “trade effect” became redundant
(US—FSC (Article 22.6 — US): para. 6.39). The Arbitrator in US-Offset Act (Byrd Amendment) (EC) (Article 22.6
— US) simply noted that while economic modelling was imprecise, it was not so inaccurate as to render the whole
process meaningless. In particular, they expressed strong support for the position of Arbitrator in US—FSC (Article
22.6 — US) that "evaluating the trade effects of the scheme cannot be accomplished with mathematical precision”,
but that “economic science allows for the consideration of a range of possible trade effects with a certain degree
of confidence” (US-Offset Act (Byrd Amendment) (EC) (Article 22.6 — US): para. 3.125).

(b) Use of quantitative economics during panel
and Appellate Body proceedings

As stated in the introduction, the use of quantitative economics during panel and Appellate Body proceedings
is considerably different from that in the context of arbitrations. While in some instances, arbitrators
themselves have elected to rely on quantitative economic analysis to carry out their mandates, in panel and AB
proceedings to date, only parties have made such arguments and presented such analyses. The specific type
of analysis and the way it is used varies depending on the nature of the claims and legal provisions involved.
Most importantly, it must be kept in mind that there is no need to demonstrate any trade or other economic
effects in order to justify a sufficient interest to initiate and trigger the dispute settlement mechanism. Each
WTO Member can challenge any other Member’s measures.

Moreover, in most cases it is not required to show trade or other economic effects to prove a violation
of WTO provisions, although there are certain exceptions, for instance in the Anti-dumping and SCM
Agreements, where a quantification of dumping/subsidy effects is required when calculating the amount of
an anti-dumping or countervailing duty. The economic impact is legally irrelevant, for example, in respect of
a de jure national treatment violation discernible from the text of the challenged law. This does not preclude
that quantitative economic analysis may be submitted in such a case: if the case is about, say, a claim of tax
discrimination under GATT Article Ill, empirical analyses of the competitive relationships within a given market
may be undertaken by parties in order to address the question of whether foreign and domestic products
at issue are “directly competitive or substitutable”. However, once substitutability is established and de jure
discriminatory treatment derives from the text of the challenged measure itself, a precise assessment of
the trade effects is not necessary for a violation finding. By contrast, trade effects might also be relevant in
examining a claim of de facto discrimination, i.e. situations where a policy measure, on the face of it, does not
discriminate against products of foreign origin, but indirectly or implicitly may do so. This Subsection provides
an example of a dispute for each of the economic questions identified in Section 2.

(i) Actionable subsidies and claims of serious prejudice: effect of policy measures on trade

Serious prejudice relates to the adverse effects caused to another Member’s exports by actionable subsidies.
The adverse effects in question could be in relation either to the subsidizing country’s market or a third
market. The central question is whether the subsidy is responsible for displacing or impeding the exports of
the complaining Member or leads to a significant price undercutting, price suppression/depression or lost
sales in the same market or has the effect of increasing the world market share of the subsidizing Member.#4

44 This has been paraphrased. See paragraphs (a)-(d) of SCM Article 6.3 for the precise wording.
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The size of the effect on trade is of secondary importance. First and foremost, a complaining country needs to
show that its trade flows are affected, for instance, because prices it obtained previously or could be expected
to receive have been suppressed due to subsidization. There have only been three serious prejudice disputes to
date, and in only one of them, the recent US—Upland Cotton case, has any party relied on economic modelling
in presenting its claims and arguments. In that case, cotton subsidies by the United States were claimed to
cause serious prejudice to the interests of Brazil (pursuant to SCM Articles 5(c) and 6.3(c) and (d)).

In support of its case, Brazil submitted the result of a simulation, and some elements thereof, performed by
an external expert who adapted the Food and Agricultural Policy Research Institute (FAPRI) model (see Box
3), and on this basis estimated the impact of US cotton subsidies on the world price of cotton. The simulation
performed by the expert looked at a whole range of support programmes — crop specific, non-crop specific,
decoupled, price support directed at exports, etc. The expert concluded that for the period 1999-2002, all
these support programmes had the effect of reducing the average world price by 12.6 per cent. The impact
of the various programmes on the average world price differed, with those providing direct price support
having a greater effect than the decoupled programmes, which provided support irrespective of market
conditions. This is consistent with economic thinking which predicts that producers will respond strongly to
price incentives whereas support that is not tied to prices or production levels will have less (or no) effect
on production. But objections were raised about the changes made to the FAPRI model. It was claimed that
the adaptations and modifications of the FAPRI model made it different from the FAPRI system, introduced
some errors and exaggerated the results. An older and lower baseline was used which accentuated the
changes. It was argued that differences in the methodology for estimating US crop acreage created a greater
US production response and the choice of a more inelastic foreign demand estimate resulted in a bigger
world price change (US-Upland Cotton, Panel Report, WT/DS267/R/Add.2: Annex |-9). These disagreements
were technical in nature and reflected differences in the choice of the appropriate approach to modelling
the question.

In the end, the panel decided to take the “analyses in question into account where relevant to (its) analysis
of the existence and nature of subsidies, and their effects” (US—Upland Cotton, Panel Report: para. 7.1209).
Importantly, however, the panel did not rely “upon the quantitative results of the modelling exercise — in
terms of estimating the numerical value for the effects of the United States subsidies, nor indirectly, in (the)
examination of the causal link” (US—-Upland Cotton, Panel Report: para. 7.1205).4> The panel was willing
to grant that the outcomes of the simulations were consistent with the general proposition that subsidies
distorted production and trade and that the effects of a subsidy may vary depending upon its nature, but was
not willing to go beyond that. This points to an important impediment to the use of complex economic models
in dispute settlement cases. When disagreements about a model turn on many technical issues, and when
economists themselves give conflicting views about the issues, a panel may feel that it is not in a position to
resolve those questions. In the US—Upland Cotton dispute, this difficulty was compounded by the fact that
the FAPRI model, whether in documentary or electronic form, was not made fully available to the panel.
More fundamentally, a panel may conclude that economic analysis is not necessary for the resolution of the
dispute before it. In this respect, the US-Upland Cotton panel found that the serious prejudice provisions do
not require a precise quantification.

4> The Appellate Body needed to address the question whether the panel took into account supply responses of third countries,
as reflected in certain models that incorporate such responses (US-Upland Cotton, Appellate Body Report: para. 447). It
noted that the panel had “indicated expressly that it had taken the models in question into account. [Footnote omitted,
where reference is made, among others, to paras. 7.1205 and 7.1209 of the Panel Report] It would have been helpful had
the panel revealed how it used these models in examining the question of third country responses. Nevertheless, we are not
prepared to second-guess the Panel’s appreciation and weighing of the evidence before it” (US—-Upland Cotton, Appellate
Body Report: para. 448).

46 Based on our email exchanges with FAPRI-Missouri staff, no detailed documentation in the form of technical or working
papers of the FAPRI cotton model is currently available.
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(ii) Directly competitive or substitutable products: effect of imports
on domestic products

The national treatment principle is a central component of the WTO Agreement. Its basic idea is that once
foreign products have entered the market, they should be treated no less favourably than like, directly
competitive or substitutable domestic products, as the case may be. This principle implies that WTO Members
are expected not to use internal policy measures in a protectionist fashion. The national treatment principle
with respect to trade in goods is enshrined in GATT Article lll. In a number of recent disputes invoking GATT
Article Ill, quantitative economic analysis has been used to underline the arguments of one or both parties
to the dispute, most notably in three cases involving taxation of alcohol: Japan—Alcoholic Beverages I,
Korea—Alcoholic Beverages and Chile—Alcoholic Beverages. In these cases, parties have adduced quantitative
economic analysis in order to strengthen their arguments on whether products were “directly competitive or
substitutable”.+ In all three “alcohol cases” econometric and non-econometric evidence on price differences
and cross-price elasticities has been used in this context.

47 Once this was established, it could then be shown that the two products were not similarly taxed and that dissimilar taxation
operated so as to afford protection to domestic production. See Horn and Mavroidis (2004).
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If the term “directly competitive or substitutable” is meant to capture the extent to which an increase in the tax on
the imported product benefits the domestic product in terms of increased sales, then the appropriate economic
concept to measure the degree of direct competition or substitutability is that of cross-price elasticity. In order to
obtain an idea of the cross-price elasticity between two products, data on the sales of product B at different levels
of prices for product A are thus necessary. Indeed in all three alcohol cases reference was made to either actual
demand and price changes or changes based on survey answers. In Korea—Alcoholic Beverages, for instance,
the complainants argued that the applicable liquor tax rate on whisky had progressively been lowered from 200
per cent in 1990 to 100 per cent in 1996. During the same period, the applicable import customs duties were
lowered from 70 per cent to 20 per cent. These tax and tariff changes were followed by a reduction of the prices
for whisky and a spectacular increase in sales from 11 million litres in 1992 to 27 million litres in 1996. In addition,
sales of soju (the Korean spirit subject to a lower tax rate than whisky most of which is imported) had grown at a
lower pace than overall demand for distilled spirits and liqueurs. As a result, according to the complainants, soju
had lost market share, mainly to the benefit of whisky. Whereas the market share of soju fell from 96.37 per cent
in 1992 to 94.39 per cent in 1996, the share of whisky during the same period increased by a similar percentage,
from 1.53 per cent to 3.14 per cent. The complainants concluded that this transfer of market share from soju to
whisky showed that the two liquors were in competition with each other on the Korean market (Korea—Alcoholic
Beverages, Panel Report: paras. 5.139 to 5.142).

This information on the evolution of prices and sales for whisky and soju is illustrative at best of the level of
competition and substitutability between the two products. The description only contains information on two
data-points, 1990/1992 and 1996. The price changes taking place in this period were apparently quite large and
it is difficult to foresee whether and to what extent demand would have been affected by smaller price changes.
Moreover, economic factors other than whisky prices may have had an impact on the demand for soju in the
relevant period, such as changes in the price of soju itself or changes in the disposable income of consumers. If the
relationship between the price of whisky and the demand for soju were to have been estimated econometrically as
a cross-price elasticity, information on the demand for soju at a whole range of different whisky prices would have
been needed as well as sufficient quality data on other variables that may affect the demand for soju (see Box 4).

In Chile—Alcoholic Beverages both parties provided evidence on cross-price elasticities based on econometric
studies. In Chile’s analysis the demand for pisco (a spirit made in Chile) was explained as a function of the price
of whisky (the “cross-price” under consideration) as well as its own price, the prices of wine and beer and
consumer income. Fifteen observations were used for this regression. This is significantly more information than
what is typically contained in descriptive analyses of the sort discussed above in Korea—Alcoholic Beverages. But
in order to obtain any reliable results from regression analysis, 15 data-points should probably be considered
insufficient. The advantage of using this type of regression analysis is that it makes it possible to control for other
influences affecting the demand of the relevant good, in this case consumer income and the prices of pisco,
wine and beer. Yet, in order for results to be reliable, the list of variables included needs to be complete and the
regression correctly specified with respect to its functional form. If enough data of sufficiently high quality were
used and if the regression was correctly specified, “there would be no need to bring in any additional indicators,
the econometric estimate would say all we need to know about the CPE (cross-price elasticity), and the CPE says
all we need to know about the relationship between the two products” (Horn and Mavroidis, 2004: 62).

Unfortunately, these conditions are rarely satisfied. The availability of data is frequently a problem in econometric
analysis and it is likely to be significant when it comes to estimating cross-price elasticities in the context of
WTO disputes. One reason for this is the rather disaggregated level at which data would be needed in order to
establish direct competitiveness or substitutability between two products. Such disaggregated data are often
not even available for sufficiently long time periods in industrialized countries and much less so in developing
countries. If they exist, such data are only collected by the relevant industries, who may be reluctant to make
them available for WTO dispute settlement purposes if they fear that it may be used against their interests.*

48 For instance, in Chile—Alcoholic Beverages, a third analysis of the market for pisco was discussed, the results of which
showed that a 47 per cent drop in the price of whisky would lead to a 17 per cent drop in the sales of pisco. These results
indicate the existence of a relatively high cross-price elasticity between whisky and pisco. Although these results had been
widely publicized at the time they were obtained by the Chilean pisco industry, the industry did not make the study available
to the Chile—Alcoholic Beverages dispute. See Chile—Alcoholic Beverages, Panel Report: paras. 4.238 — 4.248.
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Where serious efforts are made to obtain high quality data and to refine the methods used in this type of
exercise, regression analysis can be a powerful tool to obtain reliable information on the competitive relationship
between two products. That said, in the “Alcohol” disputes, the interpretation of regression results and
guestions concerning the specification of regressions for the purpose of measuring cross-price elasticities were
subject to considerable controversy. Thus, to date there is no standard approach to, nor general acceptance
of, the use of this type of technique in WTO disputes involving issues of product substitutability.
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In Japan—Alcoholic Beverages Il, the defendant submitted evidence based on econometric analysis and in
Chile—Alcoholic Beverages both parties did. In both cases the defendant’s tax system was accused of being
in breach of GATT Article Ill, because it would put imported alcoholic beverages at a disadvantage compared
to national alcoholic beverages, shochu in the case of Japan and pisco in the case of Chile. In both cases the
econometric evidence presented focused on whisky as the imported alcoholic beverage.

In Japan—Alcoholic Beverages I, Japan submitted the result of econometric analysis using consumption
data for 20 years based on household surveys by the Bureau of Statistics of the Japanese Management and
Coordination Agency.* Using prices of shochu, whisky, beer, wine and sake, the household consumption
expenditures, and the trend factor (i.e. a simple temporal indicator, capturing all sorts of evolutions in time,
such as inflation, technological progress and growth) as seven explanatory variables, 16 different equations
were developed in order to explain both shochu and whisky consumption. In Chile—Alcoholic Beverages the
complainant, the EC, presented the results of a time series estimation carried out in 1995 using quarterly
data for the period of 1985-1992 by the consultant firm Gemines (“Gemines 1995"). The defendant, Chile,
presented the results of a time series estimation using annual data for 15 years. The output of Chile's
regressions is reported in the Panel Report and is reproduced below in Box 5, which is a typical example of
the output of a computer regression programme. It contains important information for the interpretation of
the results and thus for the decision on whether two products are directly competitive or substitutable.

Size of the relevant parameter

Information on the cross-price elasticity between whisky and shochu/pisco is reflected in the parameter for
the whisky price in a regression explaining the demand for shochu/pisco. In the equation presented in Box 5
above this is the parameter y with an estimated value of 0.1248. This parameter should be positive if the two
products are “directly competitive or substitutable” indicating that consumers buy more of the product if the
price of the other product increases. It is not necessarily the case that the estimated value of the parameter

49 Regressions and regression results have not been reproduced in the panel report and are not available to the authors. The
discussion of the regression results is entirely based on the arguments by defendants and complainants represented in the
panel report.
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is equal to the cross-price elasticity. Sometimes it is necessary to perform further computations. Whether or
not this is necessary depends on the specification of the regression. As a technical matter, only if all of the
variables appear in logarithmic form (in so-called “logs”) does the estimated parameter directly correspond
to the cross-price elasticity. This is not the case for the value of 0.1248 in Box 5 (Chile-Alcoholic Beverages,
Panel Report: para. 4.230). The cross-price elasticity can, however, easily be computed from this value. Does
a positive cross-price elasticity imply that two goods are “directly competitive or substitutable”? It probably
needs to be positive and “relatively high”. The latter “threshold”, above which goods are considered to be
directly competitive or substitutable, may depend on the specific products at hand and vary quite substantially
across sectors.=

Significance of the relevant parameter

The output in Box 5 also gives information as to whether the estimated parameter represents a purely
coincidental relationship or a significant one. This information is contained in the column “t-statistic”. As a rule
of thumb, one can consider t-statistics above 1.65 or below -1.65 to indicate that the relationship is significant.
These values imply that the probability of the estimated parameter being zero is lower than 10 per cent. The
corresponding t-statistic is indeed far below 1.65 and, hence, the estimated parameter cannot be considered
significant at the 10 per cent level. In Chile-Alcoholic Beverages, the study commissioned by the EC (Gemines
95) also finds a positive parameter, but the parameter is (according to a statement by Chile) not significant
at the 5 per cent level.>' In Japan—Alcoholic Beverages Il the whisky price turned out not to be significant for
the consumption of shochu, whereas the price of beer was found to have a significant influence on shochu
consumption.

Variables included in the regression

Regression output like that presented in Box 5 also gives information on the way a regression has been
specified. In particular it shows which variables have been included in the regression. In this particular case the
price of pisco, whisky, wine and beer and the income of consumers have been taken into account. It is clear
that a good'’s own price and consumers’ income determine how much of a good is consumed. The inclusion
of the price of wine and beer implies that these products are expected to have some kind of relationship
with pisco, in this case they are probably expected to be substitutes. Japan, the defendant in Japan—Alcoholic
Beverages I, includes seven explanatory variables in its regression that are supposed to have an influence on
shochu consumption: prices of shochu, whisky, beer, wine and sake, the household consumption expenditures
and a trend factor. The results of several regressions conducted led Japan to believe that higher beer prices
increase the consumption of shochu, while changes in the price of whisky leave the consumption of shochu
unaffected (Japan—Alcoholic Beverages I, Panel Report: para. 4.85).

It is important to make sure that all the relevant variables are included in such regressions. In Korea—Alcoholic
Beverages the defendant argued that whisky was consumed primarily in high-class hotel bars, night clubs,
room saloons, and karaoke bars, whereas diluted soju, when drunk away from home, was mainly consumed
in Korean restaurants, mobile street vendors and inexpensive restaurants (Korea—Alcoholic Beverages, Panel
Report: para. 5.247). If this is the case, one may consider to also include, for instance, the prices of meals in
different types of restaurants and entry prices of various premises in a regression that is meant to explain the
relationship between the price of whisky and the sales of soju.52

0 The cross-price elasticity between Coke and Pepsi has, for instance, been estimated to be 0.52 (0.64 between Pepsi and
Coke). See Gasmi et al. (1992). Other studies have estimated the cross-price elasticity between relatively large product
groups like “food and housing”, that may be less relevant for WTO dispute settlement purposes.

51 Chile—Alcoholic Beverages, Panel Report: para. 4.236. The report does not contain information about the actual t-statistics
and it is therefore not possible to know whether the estimated parameter may have been significant at the 10 per cent
level.

2 No regression analysis was carried out in the context of Korea—Alcoholic Beverages.
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Fit of regressions

The coefficient for the “adjusted R-square” in Box 5 indicates the percentage of the variation in the sales
of pisco that can be explained by the variation of the variables included in the regression. It is often called
the “goodness” of fit, i.e. it is a measure of how well the regression results portray the real relationship.
This coefficient can take values between 0 and 1 and the closer to unity the better. According to the above
regression output, the price of pisco, whisky, wine and beer together with consumer income explain 96 per
cent of observed variation in the demand for pisco.

In principle this is a very positive outcome. One interpretation of such a high R-square is that the relevant
regression is properly specified and thus explains reality well. R-squares, however, tend to be higher in
regressions with few observations, and the above regression only uses 15 data points, a fairly small number.
Besides, time series regressions, that is, observations of relationships over time, often suffer from a problem
called "autocorrelation” (which is related to the persistence of outside influences) leading to an overestimation
of R-square. A high R-square may also be caused by “multicollinearity”, i.e. an approximate linear relationship
between two or more of the explanatory variables. In this particular case, the three price variables may be
following a time trend, such as inflation affecting all prices. The low t-statistics point to multicollinearity more
than autocorrelation, where t-statistics tend to be high. In any case, a particularly high R-square, rather than
giving reassurance, may also raise suspicions about the reliability of the regression results.>

Reliability of regression results: autocorrelation and multicollinearity

The regressions performed in both Japan—Alcoholic Beverages Il and Chile—Alcoholic Beverages were based
on the analysis of time series. This implies that the observations were taken from different moments in time.
Although household surveys make it in some cases possible to use cross-sectional data (i.e. observations
taken from different households), cross-price elasticities have frequently been estimated with time series data.
Unfortunately, time series data have certain characteristics that create problems for the interpretation and the
reliability of results.>

In time-series data, random shocks (disturbances) have effects that often persist over more than one time
period. An earthquake, flood, strike or war, for example, will probably affect the economy’s operation in
periods following the period in which it occurs. The persistence of such effects that are not included in the
regression, but have an influence on the dependent variable leads to so-called autocorrelation of observations.
Extra care needs to be taken in using regression techniques and interpreting results. Regressions suffering
from autocorrelation tend to be characterized by high R-squares that overestimate the “goodness of fit” as
well as t-statistics that do not accurately reflect the significance of the estimated relationship. If these problems
are not corrected, the presence of autocorrelation in time-series data makes regression results unreliable. In
Japan — Alcoholic Beverages |l, this was an issue and some well-established methods were used to make the
appropriate adjustments.>

Another issue related to time series data discussed in both Japan-Alcoholic Beverages Il and Chile—Alcoholic
Beverages is the problem of multicollinearity.*s As noted above, this problem occurs when an approximate linear
relationship exists between some of the explanatory variables, for instance between the price of whisky and the
price of wine. This situation can arise for several reasons. The independent variables may all share a common

%3 The issue of autocorrelation has been discussed in Japan—Alcoholic Beverages Il. See Japan—Alcoholic Beverages Il, Panel
Report: paras. 4.87, 4.88, 4.169 and 6.31.

> See for instance Harvey (1990) for a detailed discussion of the econometric analysis of time series and the many more
caveats to be heeded in generating and interpreting time series regression results.
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