Sustainable Development and the General Equilibrium Approach
5% Annual Conference on Global Economic Analysis
Taipel, 5-7 June, 2002

How to Assess the Environmental Impacts
of Trade Liberalization

Marinos Tsigas
Denice Gray
Thomas W. Hertel



Outline

Trade and environment limkages
- [Econemic mechanisms
- Needed framewonk
- [Data and model requirements

[Economic micgration m the Western Hemisphene



Economic mechanisms
[niemational distrbuiion ot mdusties
Industrial compoesition o national output
[ntcnsity: ol production

Consumers’ demand for environmenital quality



A framework which

Covers miemational linkages| through trade
Captures economy-wide resource competition

Models mput-output relationships with production
iunctions

Explicitly mcorponates environmental quality mto
consumers” utility functions



Trade and environmental impacts of economic
integration in the Western Hemisphere

Summit of the Americas, Miami, Dee. 1994
. Reduce trade and mvestment barriers

. [mproye environmental quality:

Stmulations
- Free Trade m Western Hemisphere

. WH Free Trade + Environmental Policy
Harmonization i Mexico, Brazil, Argentina



Regional, Sectoral Specification

Regions
Canada
United States
Mexico
Argentina
Brazil
Other [Latin’ America

Other Developed
[Economies

Rest-of-the-World

Sectors

Grains

Non=grain Crops
[Civestock

Resource Based Industries
Meat Products

Milk Products
Beverages and Tobacco
Other Food Products
Clothing and Textiles
Chemicals and' Vietals
Fimal Manufacturing
Services



GTAP model additions

Pollution 18 propontional to output

Abatement activities iimanced by
environmental taxes

Environmental endowiment from: wiich net
pollution 1s deducted

E)

Environmental endowment entens households
utility function, thereby: generating beneiits



Pollution Emissions
QPOL]W — Ak’j,r X QO]-,,/

ke Erosion, Other Pollution
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7: Regions



[.and set aside
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Environmental Policies and
Pollution Abatement

VAL, =2 e, X P]Mj’ =% QO]., ;
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Net Pollution,

Environmental Quality, and
Weliare

ONP. = 5 OPOL + ¥ QPOL

Erosion, ], Other,j,1

f QOPollution Cleaning, v
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Data

Agriculture (20% of US pollution damage)
. Soil erosion
. Pesticide toxic releases

- Nitrogen neleases by livestock

[ndustry (80% ot US pollution damage)



Other regions

Exitapolate tor Canada, Viexico, Brazil and
Argenting assuming:
. crosion proportionalitor value o crop output
. pesticide pounds per acter equal
. nitrogen emissions per: animal the'same

- industrial releases proportional te) value of output



Benchmark Environmental Data
Pollution Emissions



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



Ad valorem percent

U.S. Environmental Tax Rates
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Policy Simulations

(1) Eree Trade i Westen Hemisphere

Elimination of Import Tariffs Between Canada, USA, Mexico,
Argenting, and Brazil

(1) WH Eree Trade = Environmental Policy Harmonization:

- (IIEA) A bsolute Hammonization: Argenting, Brazil, and Mexico
Impose Envitonmental Regulations that Duplicate UL.S.
Standards

- (1IEB) Relative Harmonization: Argentina, Brazil, and Mexico
Impose Envitonmental Regulations Similar to U.S. Standands
but Adjusted for their Own Valuation oif the Environment
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WH Free Trade

Impact on Sectoral Output 1n Brazil
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WH Free Trade
Impact on Pollution in Brazil
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0.59
0.39
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-0.01 [J Manufact.

20.21 0 Abatement

-0.41
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WH Free Trade
Weltare Impact in Brazil

O Environmental quality

[0 Welfare from market

goods
O Total welfare




WH Free Trade + Environmental Policy Harmonization
Welfare Impacts in Brazilian
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Economic integration in the Western Hemisphere

Free Trade
- beneficial forall participating countries
- despite a decline m environmental quality m Mexico, and Brazil

Eree Trade = Relative Environmental Harmonization

- Inereases free trade gains and total weltane fior Mexico, Brazil,
and' Argentina

Erce Trade - Abselute Environmental Harmonization
- diminishes free trade gains tor Mexico, Brazil, and Argentina
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