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Outline

•• Trade and environment linkagesTrade and environment linkages
•• Economic mechanisms Economic mechanisms 
•• Needed frameworkNeeded framework
•• Data and model requirementsData and model requirements

•• Economic integration in the Western HemisphereEconomic integration in the Western Hemisphere



Economic mechanisms

•• International distribution of industriesInternational distribution of industries

•• Industrial composition of national outputIndustrial composition of national output

•• Intensity of productionIntensity of production

•• ConsumersConsumers’’ demand for environmental qualitydemand for environmental quality



A framework which

•• Covers international linkages through tradeCovers international linkages through trade

•• Captures economyCaptures economy--wide resource competitionwide resource competition

•• Models inputModels input--output relationships with production output relationships with production 
functionsfunctions

•• Explicitly incorporates environmental quality into Explicitly incorporates environmental quality into 
consumersconsumers’’ utility functionsutility functions



Trade and environmental impacts of economic 
integration in the Western Hemisphere

•• Summit of the Americas, Miami, Dec. 1994Summit of the Americas, Miami, Dec. 1994
•• Reduce trade and investment barriersReduce trade and investment barriers
•• Improve environmental qualityImprove environmental quality

•• SimulationsSimulations
•• Free Trade in Western HemisphereFree Trade in Western Hemisphere
•• WH Free Trade + Environmental Policy WH Free Trade + Environmental Policy 

HarmonizationHarmonization in Mexico, Brazil, Argentinain Mexico, Brazil, Argentina



Regional, Sectoral Specification
SectorsSectors
•• GrainsGrains
•• NonNon--grain Cropsgrain Crops
•• LivestockLivestock
•• Resource Based IndustriesResource Based Industries
•• Meat ProductsMeat Products
•• Milk ProductsMilk Products
•• Beverages and TobaccoBeverages and Tobacco
•• Other Food ProductsOther Food Products
•• Clothing and TextilesClothing and Textiles
•• Chemicals and MetalsChemicals and Metals
•• Final ManufacturingFinal Manufacturing
•• Services

RegionsRegions
•• CanadaCanada
•• United StatesUnited States
•• MexicoMexico
•• ArgentinaArgentina
•• BrazilBrazil
•• Other Latin AmericaOther Latin America
•• Other Developed Other Developed 

EconomiesEconomies
•• RestRest--ofof--thethe--WorldWorld

Services



GTAP model additions

•• Pollution is proportional to outputPollution is proportional to output
•• Abatement activities financed by Abatement activities financed by 

environmental taxesenvironmental taxes
•• Environmental endowment from which net Environmental endowment from which net 

pollution is deductedpollution is deducted
•• Environmental endowment enters householdsEnvironmental endowment enters households’’

utility function, thereby generating benefitsutility function, thereby generating benefits



Pollution Emissions

•• QPOLQPOLk,j,rk,j,r = A= Ak,j,rk,j,r ×× QOQOj,rj,r

•• kk: Erosion, Other Pollution: Erosion, Other Pollution
•• jj: Sectors: Sectors
•• rr: Regions: Regions



Land set aside

•• QOQOLand, r Land, r = CET(QFE= CET(QFELand, Conservation, r Land, Conservation, r , QFE, QFELand, Agriculture, rLand, Agriculture, r))

•• QFEQFELand, Agriculture, r Land, Agriculture, r = CET(QFE= CET(QFELand, j, rLand, j, r))

•• VLandTaxVLandTaxrr = = ΣΣ ττffLand,j,rLand,j,r x  PMESx  PMESLand, j, r  Land, j, r  x  x  QFEQFELand, j, rLand, j, r



Environmental Policies and 
Pollution Abatement

•• VABVABrr = = ΣΣ ττeej,rj,r x  PMx  PMj, r  j, r  x  x  QOQOj, rj, r

•• QOQOPollution Cleaning, rPollution Cleaning, r = VAB= VABr  r  / PS/ PSPollution Cleaning, rPollution Cleaning, r



Net Pollution, 
Environmental Quality, and 

Welfare

•• QNPQNPrr == ΣΣ QPOLQPOLErosion,j,rErosion,j,r + + ΣΣ QPOLQPOLOther,j,rOther,j,r

-- QOQOPollution Cleaning, rPollution Cleaning, r

•• EQEQrr = END= ENDrr –– QNPQNPrr

•• U'U'rr = CES(U= CES(Urr , EQ, EQrr ))



Data

•• Agriculture (20% of US pollution damage)Agriculture (20% of US pollution damage)
•• Soil erosionSoil erosion
•• Pesticide toxic releasesPesticide toxic releases
•• Nitrogen releases by livestockNitrogen releases by livestock

•• Industry (80% of US pollution damage)Industry (80% of US pollution damage)



Other regions

Extrapolate to Canada, Mexico, Brazil and Extrapolate to Canada, Mexico, Brazil and 
Argentina assuming:Argentina assuming:
•• erosion proportional to value of  crop outputerosion proportional to value of  crop output
•• pesticide pounds per acre equalpesticide pounds per acre equal
•• nitrogen emissions per animal the samenitrogen emissions per animal the same
•• industrial releases proportional to value of outputindustrial releases proportional to value of output



Benchmark Environmental Data
Pollution Emissions

C a n a d a U S A M e x ic o A r g e n t . B r a z il
S o il  E r o s i o n ,  1 , 0 0 0  to n s
G r a in s 1 3 8 , 8 8 5 1 , 1 0 6 , 7 9 0 1 9 6 , 8 7 7 9 6 , 7 2 5 2 7 5 , 2 7 4
N o n - g r a in  C r o p s 8 9 , 5 3 6 6 7 5 , 4 1 0 1 9 6 , 8 6 3 2 0 0 , 9 9 4 2 7 4 , 3 4 4

P e s t i c i d e  T o x ic  R e le a s e s ,  m ill .  L b s
G r a in s 5 1 8 5 4 3 3 5 5 4 6 1 1
N o n - g r a in  C r o p s 1 4 4 0 5 4 9 9 1 1 6 3

N it r o g e n  R e le a s e s ,  1 , 0 0 0  lb s
L iv e s t o c k 1 , 8 5 6 1 6 , 2 1 1 4 , 6 8 7 6 , 9 2 5 2 1 , 2 2 8

I n d u s t r i a l  T o x ic  R e le a s e s ,  lb s
R e s o u r c e  B a s e d  In d u s t r ie s 1 , 5 1 7 , 3 7 0 1 1 , 5 5 4 , 9 0 0 4 9 9 , 1 9 0 5 8 8 , 7 0 4 9 2 7 , 0 8 9
M e a t P r o d u c ts 7 , 3 2 9 4 5 , 4 9 9 9 , 8 8 9 6 , 2 6 4 8 , 6 3 0
M i lk  P r o d u c ts 1 8 , 5 7 5 1 0 7 , 6 7 4 4 , 6 1 1 1 2 , 2 1 7 1 4 , 2 1 0
B e v e r a g e s  a n d  T o b a c c o 5 , 2 3 4 4 6 , 1 5 2 4 , 9 2 3 7 , 8 8 9 5 , 2 7 4
O t h e r  F o o d  P ro d u c ts 3 5 , 8 6 3 3 3 3 , 2 3 3 4 4 , 2 8 8 3 8 , 2 2 2 4 8 , 2 8 1
C lo t h i n g  a n d  T e x t ile s 1 8 1 , 7 2 5 1 , 3 7 1 , 6 4 0 1 6 1 , 4 7 0 2 4 6 , 2 8 9 3 3 6 , 7 5 4
C h e m ic a ls  a n d  M e ta ls 1 , 2 4 0 , 6 7 0 1 0 , 6 7 3 , 3 0 0 8 1 8 , 5 8 3 9 9 5 , 8 5 9 1 6 7 8 , 9 7 0
F in a l M a n u fa c tu r in g 4 1 9 , 4 0 3 3 , 9 0 2 , 9 3 0 1 3 4 , 5 7 4 1 2 5 , 1 1 2 2 8 9 , 1 4 5



U.S. Industrial Toxic Releases
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Benchmark Environmental Data
Pollution Abatement Expend., US $ mil.

Canada USA Mexico Argent. Braz
Land Conser vation Expend.
Grains 114.8 1087 .5
Non-grain Crops 80 .5 721.6

Abatement Expenditures
Grains 20 .3 404.2
Non-grain Crops 10 .5 373.3
Livestock 8.7 89 .9       
Resource Based Industr. 518.2 4689 .1       
Meat Products 30 .1 222.2     
Milk Products 21 .2 146.2
Beverages and Tobacco 25 .3 265.3     
Other Food Products 64 .5 711.8      
Clothing and Textiles 34 .5 309.7       
Chemicals and Metals 787.4 8050 .5       
Final Manufactu ring 277.7 3071 .6



U.S. Environmental Tax Rates
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Policy Simulations
•• (I) Free Trade in Western Hemisphere(I) Free Trade in Western Hemisphere

Elimination of Import Tariffs Between Canada, USA, Mexico, Elimination of Import Tariffs Between Canada, USA, Mexico, 
Argentina, and BrazilArgentina, and Brazil

•• (II) WH Free Trade + Environmental Policy (II) WH Free Trade + Environmental Policy HarmonizationHarmonization: : 

•• (II.A) (II.A) AbsoluteAbsolute Harmonization: Argentina, Brazil, and Mexico Harmonization: Argentina, Brazil, and Mexico 
Impose Environmental Regulations that Duplicate U.S. Impose Environmental Regulations that Duplicate U.S. 
StandardsStandards

•• (II.B) (II.B) RelativeRelative Harmonization: Argentina, Brazil, and Mexico Harmonization: Argentina, Brazil, and Mexico 
Impose Environmental Regulations Similar to U.S. Standards Impose Environmental Regulations Similar to U.S. Standards 
but Adjusted for their Own Valuation of the Environmentbut Adjusted for their Own Valuation of the Environment



WH Total Trade Intensities
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WH Trade Barriers
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WH Free Trade
Impact on Total Trade Volume
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WH Free Trade
Impact on Sectoral Output in Brazil
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WH Free Trade
Impact on Pollution in Brazil
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WH Free Trade
Welfare Impact in Brazil
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WH Free Trade + Environmental Policy Harmonization
Welfare Impacts in Brazilian
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Economic integration in the Western Hemisphere

•• Free TradeFree Trade
•• beneficial for all participating countriesbeneficial for all participating countries
•• despite a decline in environmental quality in Mexico and Brazildespite a decline in environmental quality in Mexico and Brazil

•• Free Trade + Relative Environmental HarmonizationFree Trade + Relative Environmental Harmonization
•• increases free trade gains and total welfare for Mexico, Brazil,increases free trade gains and total welfare for Mexico, Brazil,

and Argentinaand Argentina

•• Free Trade + Absolute Environmental HarmonizationFree Trade + Absolute Environmental Harmonization
•• diminishes free trade gains for  Mexico, Brazil, and Argentinadiminishes free trade gains for  Mexico, Brazil, and Argentina
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