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International commerce and pollution 
tax 

• In this work the optimal pollution tax is calculated 
under conditions of dumping reciprocal and 
oligopoly, in which the firms count on the 
appropriate technology to decrease the pollution 
and can decide the amount of emissions generated. 
In this model the optimal tax mainly depends on the 
amount of the marginal disutility to pollute, as well 
as the abatement cost. 

 



Model specification 

• Consider trading a homogeneous good between two 
countries A and B, in oligopolistic competition. Country A 
produces the good for local consumption and to export to 
country B. Therefore, the production of a particular 
company in the country A is: 
 
 

 where, 
 XA is the amount of goods produced for local consumption 
 in country A. 
 XB is the amount of goods produced to export to country 
 B. 
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Model specification 

• Similarly, country B produces the same good for local 
consumption and to export to the country A. Therefore, 
production of a firm in country B of the good is: 

 

 where, 

 YB is the amount of goods produced for local  consumption in 
 country B 

 YA is the amount of goods produced to export to  country A 
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Model specification 

• We also assume that there are n firms in country A, and m 
companies in country B; so demand in country A, DA, it equals 
the combined production for local consumption of the n 
enterprises, plus the combined production for m export 
companies in the country B, i.e, 

 

  

 Similarly, demand in country B is given by : 
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Model specification 

• We can assume that both countries have the proper 
technology to regulate their emissions of pollutants. Let zA be 
the quantity of pollution per unit produced of the 
homogeneous good in the country A and let zB be the quantity 
of pollution per unit produced of the good in the country B. 



Model specification 

• Thus, the total amount of emissions in country A, ZA, is equal 
to the total production of the good in country A, times zA, the 
quantity of pollution per unit produced of the homogeneous 
good in the country A, i.e, 

 

 

 Similarly, the total amount of pollutant emissions in country B, 
 ZB, is given by, 
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Model specification 

• The welfare of the country A, WA, will be built by the 
consumers’ surplus of the country A, CSA; the producers’ 
surplus in the country A, nA; plus the tributary tax collection 
tAZA, minus the marginal disutility, , times the polluting 
emissions in the country A, ZA, then, 

  

  

Similarly, welfare in country B, is defined by, 
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Model specification 

• If we consider the marginal costs production in country A, sA; and 
country B, sB; and we assume differences in cost structures between 
the two countries, and their respective prices, pA and pB; then the 
producer’ surplus is given by, 

 

 

  

 That is, the marginal utility of produced good, pA-sA, times the 
 production for local consumption in country A, XA; plus the marginal 
 utility of the produced good pB-sA, times the production for export 
 to country B, XB.  

 Similarly, producer’ surplus of country B is given by, 
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Model specification 

• Besides the price of the produced good in country A is a 
function of the level of production of such good in domestic 
industries for local consumption and the level of production 
of the imported good from abroad country, so that, 
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Model specification 



Model specification 



Model specification 



Development model 

• Then, the objective of the model is to determine the optimal 
tax per unit produced in country A and country B, that is, tA* 
and tB*, that maximize WA and WB. If we use the first-order 
conditions , we have, 
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Development model: Nash-Cournot 
conditions 

• Deriving A and B  about XA, XB, and YA, YB respectively to 
find the optimum production level, we have: 
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Development model: solutions XA , 
XB,YA and YB 

• Solving the system of simultaneous equations above have: 
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Development model: firm's optimal 
benefits 

• Substituting these optimal values in A and B, we obtain: 
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Development model: 
differentiation of welfare function 



Development model: differentiation 
of the consumers’ surplus 



Development model: differentiation 
of the profit of firms 



Development model: differentiation 
of the tax collection 



Development model: differentiation 
of the social cost for polluting 



Development model: optimal 
pollution tax 



Development model: welfare 
function concavity 



Environmental policies 
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Environmental policies 


