
 
   



 
   



 
 



 
   



Model: Shapiro and Walker

• Preferences Armington trade model
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—  emissions

—  labor input

• Another version

() = (1− ())()



where () is abatement

• Another version

() = (1− ())
1
 ()

• 3 ways to think about it, all the same

— Is pollution a second output on which price is negative

— An input to production which has a price

— Optimizing standard production decisions subject to a con-

straint on pollution emmisions



Firms and Market Structure

• Pay sunk entry cost  to draw a productivity  from Pareto
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• then have to pay a separate fixed cost  per market

• Profit in a market is
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where

() = ()()−()−()−



—  pollution tax

—  iceberg cost



• Usual competitive equilibrium

 =  +  +  +  + 

first term recourse in fixed cost, second production, third

abatement (thrown away) fourth market entry costs, fifth net

trade.

• Pollution taxes, productivity, trade liberalization effects on
pollution intensity
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• Results:



 
   



Data 
Annual Survey of Manufacturing   
input costs, plus value of total sales 
 
Pollution elasticity: 
Pollution abatement expenditures (PACE survey) 
Air pollution emission for EPA National Emissions 
Inventory 
  



 

 



 
 



 



 

 



 


