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ABSTRACT 
 

In a dynamic extension of the reciprocal dumping approach, oligopolistic firms 
producing imperfect substitutes use the carrot and stick strategy to enforce 
cooperative behavior. When dumping occurs, firms lobby for tariffs as 
punishment. After a finite punishment period, the non-dumping equilibrium is 
restored. Conditions are derived on the degrees of substitutability and 
observability that allow non-dumping under an infinite horizon. The model 
suggests the degree of substitutability between goods and the market interest 
rate, affect the likelihood of dumping.   
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1. INTRODUCTION 

 
According to the WTO Annual Report, antidumping duties now have the dubious 
distinction of being the most widely used non-tariff barrier (NTB).  These duties are 
product specific or source specific tariffs, imposed on 'dumped' imports that are causing 
harm to domestic industry. Under WTO Article VI, a country may impose antidumping 
duties if the difference between the export price and normal value (the price of the good 
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in the domestic market of the exporting country) is greater than two percent and if the 
dumped volume exceeds three percent of total imports.  

The main rationale behind the antidumping agreement (codified during the 
Tokyo Round of GATT negotiations in the 1970s) was to stop 'predatory' pricing.  
However, economists have long found the economic argument for international 
predation unconvincing.  Haberler (1937) regarded dumping as seldom used as an 
oligopolistic tactic to eliminate competition, and Lloyd (1977) claims that prior to the 
early 1970s there were very few instances of predatory dumping. Early work instead 
considered dumping as resulting from price discrimination across national markets 
(Viner, 1923).  Ethier (1982) characterizes dumping as arising from an inflexible labor 
market, where there is a search cost associated with finding skilled workers.  In the 
event of a recession, firms prefer dumping products at less than marginal cost to laying 
off their skilled workers or shrinking their production line.  Davies and McGuinness 
(1982) suggest three primary reasons why any firm would choose to follow a dumping 
strategy: (i) to deter rival entry, (ii) to maximize firm revenue (without regard for 
profits) and (iii) to hedge against future uncertainties.  Brander and Krugman (1983) by 
contrast envisage dumping more as a ‘tit for tat’ strategy followed by rival oligopolistic 
firms in different national markets, demonstrating that oligopolistic interaction between 
firms can cause trade in the absence of the usual motivations.  More recently, Ethier and 
Fischer (1987), Messerlin (1989), Finger (1993), Prusa (1996), Clark (1999), and 
Knetter and Prusa (2000) have focused on the NTB aspect of dumping.  These works 
consider antidumping measures as practiced by the European Union (EU), the US, and 
the Organization of Economic Cooperation and Development (OECD) countries, as 
attempts to restrict market access to exports originating from other countries.  There 
now seems to be a growing consensus that antidumping duties are used primarily as a 
mechanism of protectionism. 

The literature mentions two principal ways in which the domestic firm can 
make its government impose a tariff.  First, when the domestic firm strategically alters 
its behavior (trying to make the foreign firm deviate) and thereby influence antidumping 
outcomes in the second stage of the game. Ethier and Fischer (1987), Fischer (1992) 
and Reitzes (1993) mention this ‘behavioral’ aspect of the domestic firm. Second is by 
mounting political pressure. For instance, Moore (1992, 1996), DeVault (1993), and 
Hansen and Prusa (1996, 1997) have shown that industries with production facilities in 
the districts of oversight members fare better in terms of getting antidumping protection. 
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What has not been examined is how a strategy of punishment might be used to enforce a 
cooperative equilibrium in a reciprocal dumping framework.   

In this paper we consider a simplified two country model along the lines of 
Brander and Krugman (1983). In the model we have two symmetric rival national firms 
engaged in Cournot competition. In the single or finite period version of this game, the 
Nash equilibrium outcome is reciprocal dumping. Our objective is to show conditions 
under which the 'stick' of antidumping duties could sustain a collusive equilibrium when 
we have an infinite time horizon. Our basic story is as follows. The firms repeatedly 
interact, fully aware of each other's choice in any given period. In any period either firm 
may choose to cooperate (collude) or compete, but the consequences of deviating from 
a collusive agreement differ for each firm. We assume that a domestic firm will be able 
to obtain temporary antidumping protection in the event of a price fall (foreign 
deviation), provided that it has not itself expanded output. The foreign firm may obtain 
higher profits from deviating in any period safe in the knowledge that home will not 
increase output, but must temporarily suffer the consequences of the antidumping duty 
in subsequent periods. We derive the conditions on the degree of substitutability that 
allow firms to operate without dumping. 

 

2. THE MODEL  
 

We begin with a variant of the basic reciprocal dumping model of Brander and Krugman 
(1983).  This is a simple model of competition between a domestic firm (1) and a foreign 
firm (2) selling in each others' markets. Following Eaton and Grossman (1986) and Dixit 
(1988), we use linear inverse demand functions for the domestic and foreign firms for 
simplicity. Throughout the analysis we will assume that firms compete in quantities.1 In 
any given period the inverse demand functions in the domestic market are: 
 

21111 kqqbap −−=  (1) 

22122 qbkqap −−=  (2) 

 
 where  denotes the price and  the quantity for the domestic and the foreign firm,  ip iq

                                                 
1 This assumption is motivated by findings of Singh and Vibes (1984) which surmise that in a 
game involving differentiated duopoly when firms have options to choose between Cournot and 
Bertrand strategies, the Cournot strategy is preferred.   
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respectively, in the domestic market. k denotes the degree of product substitutability 
between the two firms.2   
  Assuming symmetry, the same conditions hold in the foreign market. Hence 
we can continue the analysis in terms of the domestic market alone. Individual firm 
profit functions in the domestic market are: 

 

1121111 )( qckqqba −−−=π  (3) 

2212222 )( qckqqba −−−=π  (4) 
 

where  is the (constant) marginal cost.   ic
While in a single period or finite period version of this game the Nash 

equilibrium solution will be for each firm to dump, let us suppose that in the period 
under consideration the firms act collusively to maximize joint profit.  In the next 
section we address how this equilibrium could be sustained over time. In a duopolistic 
setup with firms facing downward sloping demand schedules, collusive output results in 
higher joint profit relative to the Cournot solution. The quantities produced under the 
agreement are: 
 

2
21

11221
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22112
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cakcabq
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 (5) 

 

Since both  and , we know that both 0>c
iq 02

21 >− kbb 0)()( 22112 >−−− cakcab  
and 0)()( 11221 >−−− cakcab . Under the assumption of symmetry, an agreement in 
both countries results in the same total profit for each firm.   

As noted above, such collusion is not a single period Nash equilibrium and thus 
does not constitute a solution to the game in a single period. To see this, suppose that 
the foreign firm deviates from cooperation in some period.  Assuming Cournot behavior, 
if it deviates optimally, it takes the cooperative output of the domestic firm as given and 
maximizes its own profits.  The optimum output level for the foreign firm is thus: 

                                                 
2 A convenient property of this functional form is that conjecture effects in the firms' first order 
conditions are constant. We further assume that the own price effect is greater than the cross 
price effect ( ), implying that the products are imperfect substitutes. kbi >
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Now,  since  k and  and 022 >− cd qq 02
21 >− kbb 0)()( 11221 >−−− cakcab .  

  In other words, the foreign firm would produce more than under collusion.  
Since output is larger, with the marginal cost of production remaining unchanged, the 
foreign firm's profits rise.  Hence, considering any single period, the foreign firm has an 
incentive to deviate from the agreement.  Of course, the same argument could be made 
with respect to the domestic firm, and indeed this is just one way of thinking about the 
reciprocal dumping outcome. Deviation by the foreign firm constitutes dumping, since 
the price being charged in the domestic market is lower than the price of the same 
product in the foreign market. 
  Now consider the role of antidumping duties and the repeated nature of the 
interaction. Suppose following a period of collusion that the foreign firm does choose to 
deviate in a given period.  Suppose that antidumping duties can be imposed in response 
in the next period, but only if the domestic firm has not increased its output in the 
period in which the foreign firm deviated.3 The domestic firm thus does not respond for 
one period, and the foreign firm makes higher profits for that period, as established 
above. The domestic firm realizes lower profits relative to cooperation.   

Now consider the response. In the next period the home firm is assumed to 
successfully lobby for a tariff of τ per unit. Hence, in this period the profit function of 
the foreign firm becomes: 
 

2212222 )( qckqqba τπ −−−−=  
 
The reaction functions of the two firms are: 
 

0)( 1211111 =−−−+− ckqqbaqb   
0)( 2221222 =−−−−+− τcqbkqaqb   

 
Solving for the optimum values for  and 1q 2q  yields: 

                                                 
3 Our rationale for this assumption is that the domestic firm must prove material injury, and that 
this would be difficult if it has expanded production. 
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The equilibrium output produced is increasing in duty for the domestic firm and 
decreasing in tariff for the foreign firm, as we expect.  Also, the amount of output the 
domestic firm sells in the presence of tariffs is greater than the amount it sells in absence 
of tariffs whereas the opposite holds true for the foreign firm, i.e., .   ττ

12 qqq c
i <<

The domestic firm gains the most when the antidumping duties imposed are 
prohibitive, and we assume for simplicity that this is the case.4  Since a prohibitive tariff 
ensures that the foreign firm earns zero profits in the domestic market during 
punishment we can write: 
 

21222
* ckqqba −−−= τττ  (8) 

 
Making use of (6) and (7) then yields: 
 

)(
2

)(
22

1

11* ca
b

kca
−+

−
=τ  (9) 

 

which simply implies that when a prohibitive tariff has been imposed, the domestic firm 
produces the monopoly level of output and the foreign firm produces nothing for sale in 
the domestic market, i.e., 111

*
1 2)()( bcaq −=ττ  and . 0)( *

2 =ττq

Since  and ,  profits for the domestic firm when the 
government imposes antidumping duties is greater than the profit it earns during 
collusion.   

cqq 1
*

1 )( >ττ cqq 2
*

2 )( <ττ

 
 
 
 

                                                 
4 The basic results hold when considering a less extreme response (see Appendix A).   
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3. A DYNAMIC CONDITION FOR DUMPING 
 
Now consider the full dynamic game.  Consider a point where both firms are colluding. 
The foreign firm knows that the domestic firm will not respond to dumping by 
expanding output, since by assumption the antidumping duties could not then be 
enacted. The foreign firm must therefore weigh the higher profits it can make in the one 
period it can dump without response against the lower profits it makes once the 
punishment is in place. Suppose that punishment lasts for one period.5  Staring from 
cooperation, given the knowledge of the strategy involved and assuming the rate of 
discount to be δ in each stage of the game, the condition under which the foreign firm 
will not deviate (dump) is:  

 

∑ ∑
∞

=

∞

=
++>

0 2t t

c
it

p
i

d
i

c
it πδδπππδ  (10) 

 

where δ reflects the rate of discount and 2η  represents the price elasticity of demand for 
the foreign firm. Hence, .  The foreign firm earns zero profit in 
the punishment phase.  Hence,  or 

P
i

d
i

c
i δππδπ +>+ )1(

0=p
iπ

2
222222 )(1)( cdc qqpq −< ηδπ  where  and 

 represent output produced by the foreign firm under the punishment phase and 
under the cooperative phase, respectively (see Appendix

dq2
cq2

 B).  
We can draw two conclusions: 

Proposition 1: For a given difference between monopoly output, , and 
duopoly output , the foreign firm is more likely to deviate if the market rate 
of interest is high.  A higher interest rate implies a lower present discounted 
value of the income stream of profit, making dumping more attractive.  

dq2
cq2

 

Proposition 2: The reaction function of the foreign firm, , is 
decreasing in 

));,(( 2212
dc qqR η

2η . Hence, the foreign firm is more likely to deviate if the 
product is price inelastic.   
Proof: See Appendix C. 

                                                 
5 Antidumping duties cannot remain in place indefinitely.  The ‘Sunset Clause’ in Article 11.3 of 
the antidumping agreement states, "definitive antidumping duty shall be terminated on a date not 
later than five years from its imposition".  Moreover, the government can revoke antidumping 
duties before the five year period, if it feels there is no further instances of material injury 
resulting from dumping (Article 11.2 of the antidumping agreement).   
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4. CONCLUSION 
 
The paper considers the conditions under which a foreign firm will dump, given the 
presence of punishment (in the form of antidumping duties) and a carrot and stick 
strategy.  Oligopolists are assumed to use the carrot and stick strategy to enforce 
cooperative (non-dumping) behavior.  When the foreign firm dumps in the domestic 
market, the domestic firm is assumed to lobby its government for a prohibitive tariff as 
punishment.  After some period of punishment, the firms return to the non-dumping 
equilibrium. Hence, this paper characterizes antidumping duties as a mechanism with 
which to enforce a collusive outcome in a dynamic extension of the reciprocal dumping 
approach.  The model suggests that the changes in the market rate of interest and the 
degree of substitutability between goods, affect the likelihood of dumping.  

 Under WTO rules, a foreign firm is considered to dump if the price difference 
between the export price (cost insurance freight price) and normal value (price of the 
good in the domestic market of the exporting country) is greater than two percent. This 
definition therefore cannot identify the reasons for dumping. In case of predatory 
pricing, the foreign firm makes some losses in the initial stage (selling at a price below 
marginal cost). In our model we have assumed that the foreign firm maximizes profit 
and hence is not dumping from the predatory perspective. This dumping behavior of the 
foreign firm is welfare augmenting for the domestic economy because it is not going to 
raise price in the future.  

An extension of this model would involve imperfect information on the part of 
the government and continuous lobbying by the domestic firm for a protective tariff.  
Given the information asymmetry, one could ask how much the domestic firm would 
spend to ‘foo’ the government, or how much the government would spend to detect 
dumping by foreign firms. 
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Appendix A: Endogenizing the Antidumping Rate 
 
Suppose that the tariff is not simply granted but rather must be lobbied for by the 
domestic firm, at a cost. Suppose the profit functions of the two firms are: 
 

ατπ −−−−= 1121111 )( qckqqba      (A1) 

2212222 )( qckqqba τπ −−−−=      (A2) 
 
where is the lobbying cost of the tariff and alpha is a positive scalar with value 
greater than one to ensure convexity. 

ατ

There are three variables, , and1q 2q τ . In stage 1 we solve for optimum 
from the foreign firm's reaction function and substitute into equation (1), 

yielding: 
2q
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Next we differentiate equation (3) with respect to  and1q τ solve, which yields: 
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The endogenized tariff rate is less than the prohibitive tariff rate since: 
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Appendix B: Deriving the Condition for Deviation 
 

 
The profit functions for the foreign firm under collusion and dumping, respectively, 
are: 
 

cccc qckqqba 2212222 )( −−−=π  

dcdd qckqqba 2212222 )( −−−=π  

 
Therefore: 
 

))()(( 2221222222
cdccdcd qqbkqcaqq +−−−−=−ππ    (B1) 

 

Now, 
)(4

)(3)4)(()( 2
212

112
2

2122
22 kbbb

cakbkbbcaqq cd

−
−−−−

=+ .  

Substituting in (B1) yields: 
 

})
)(4

)(3)4)(({)(( 2
212

112
2

2122
21222222 kbbb

cakbkbbcabkqcaqq ccdcd

−
−−−−

−−−−=−ππ  

 
Which reduces to simply: 
 

2
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From the condition of deviation, 
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Using (B1) and (B2) we obtain: 
 

2
2222 )( cdc qqb −>δπ  

2
222222 )(1)( cdc qqpq −< ηδπ  
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Appendix C: Proof of Proposition 2 
 
The profit function of the foreign firm when it deviates is: 
 

dcdd qckqqba 2212222 )( −−−=π       (C1) 

 

For a given level of domestic firm’s output ( ), a negative cq1 22212 ));,(( ηηπ dqqRd dc   
indicates that the profit of the foreign firm increases with a more inelastic demand.  
 
From equation (C1): 
 

dcd qckqpa 2212222 ))(( −−−= ηπ  

 
and: 
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and:  
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Differentiating ϑ  with respect to 2η : 
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Differentiating ψ  with respect to 2η : 
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Comparing equation (C3) and (C4), we note that 
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Hence: 

0));,(( 21222 <∂∂ ηηπ cd qqR  

 
 
 
 
 
 
 
 
 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




