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Foreword

The North American Agreement on Environmental Cooperation (NAAEC) [Articlel0(6)(d)],
directs the Commission for Environmental Cooperation (CEC), to consider on an ongoing basis
the environmental effects of the North American Free Trade Agreement (NAFTA). A NAFTA
Effects Project Team was assembled to assist the CEC in designing a methodology to fulfill this
mandate. The following Analytic Framework is the culmination of the collective work of these
North American experts over the course of four years.

This Anaytic Framework has been developed in three distinct phases. In Phase | (1995-1996),
an interdisciplinary group of experts undertook research to explore the trade and investment
regime that NAFTA put in place, and the ways that NAFTA-associated economic change might
relate to the environment, in order to develop the preliminary analytical approach to fulfill the
mandate of the CEC under Article 10(6)(d). Before beginning Phase |, the CEC surveyed other
attempts to assess the effects of economic activity and trade on the environment, identified other
organizations working on these issues, and examined the claims that had been made prior to
NAFTA about what the public and interested parties believed might be the Agreement’s major
effects—both positive and negative (CEC 1996c, 1996d). These background studies helped the
CEC set its work in context and identify appropriate stakeholders.

The methodology was subsequently designed to develop an understanding of the connections
between trade and the environment, to assist in anticipating important environmental impacts in
the context of trade liberalization, and to develop policy tools to better mitigate negative impacts
and maximize positive ones. The work undertaken in Phase | was subject to public comment at a
meeting in La Jollain April 1996. The proceedings from that workshop were published by the
CEC (CEC 19968a). Phase | was further informed by the results of the consultations on trade and
environment by the Joint Public Advisory Committee (JPAC) in the spring and summer of 1996.

Phase Il (1996-1997) of the project built on the basic approach developed in Phase I, as refined
on the basis of review and consultation. Phase |1 also took into account the work done by
international organizations, such as the Organization for Economic Cooperation and
Development (OECD), and by research and other communities in the NAFTA region and
beyond, on trade-environment linkages. During Phase |1, the Framework was further elaborated
using the analysis of four component studies:

an examination of the operation of NAFTA’s environmentally-related institutions,
an issue study on maize in Mexico,

an issue study on cattle feedlots in the United States and Canada, and

an issue study on €electricity in Canada, the United States and Mexico.

The first study, entitted NAFTA's Institutions: The Environmental Potential and Performance of
the NAFTA Free Trade Commission and Related Bodies (CEC 1997b), was designed to address a
wide range of economic, social and government policy changes through an analysis of the work
of the institutions created by NAFTA. The subsequent three issue studies were designed to test
and refine the methodol ogy, with a particular emphasis in Phase 11 on understanding and
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devel oping the linkages between economic activity and the environment. During Phase 11, the
CEC received feedback from experts and stakeholders through two workshops that considered
the issue studies and the general framework. The workshops were designed to present the
ongoing research and analysis to an audience of experts in the specific sectors for their review
and comment. The issue studies played a vital role in developing the Framework for Analysis
(Phase I1). At their fourth Regular Session, in June 1998 in Mérida, the CEC Council announced
that the Framework and |ssue Studies representing Phase |1 of the project would be released to
the public. The document was translated and released in the three NAFTA languages in March
1999 (CEC 1999).

Phase |11 of the project (1998-1999) consisted, in the first instance, of an extensive peer review
of the work undertaken in Phase |1, and the subsequent incorporation into the methodology of
comments provided. This document reflects the culmination of that process. It also includes a
preliminary review of indicators for incorporation into its final section. The Analytic Framework
consists of two major components: the first, Part I, is a methodological framework for analysis
that should serve as a guide for individuals or organizations seeking to apply this methodology;
the second, Part 11, is a background on methodological and empirical issues associated with the
methodology. This second component is designed to provide more detail on a number of the
main areas covered in the Framework, and includes results of research and analysis undertaken
over the course of developing the methodology. The division of the framework into these two
components was one of the key recommendations put forward by the peer reviewers.

The central purpose of the NAFTA Effects Project has been to develop a methodology that can
be applied on an ongoing basis to particul ar issues and sectors of concern in the NAFTA
community. To this end, individuals and organizations will be encouraged to undertake
independent analyses using the Framework, in preparation for a North American Conference on
Issues Related to Environment and Trade, that will be sponsored by the CEC in September 2000.
It is hoped that the work presented in that forum will further enrich the research and analysis
contained herein, thereby increasing capacity to identify and understand the linkages between
trade liberalization and the environment, and improving the capacity of governments and others
to use these linkages in ways that promote the goals of both issue areas simultaneousdly.
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The Framework at a Glance

Six preliminary hypotheses to focus the analysis

1. Does NAFTA reinforce existing patterns of comparative advantage and specialization to the
benefit of efficiency?

2. Does NAFTA trade liberalization lead to a regulatory/migratory “race-to-the-bottom”?

3. Does NAFTA give rise to competitive pressures for capital and technological modernization?

4. Do liberaized rules under NAFTA serve to increase the use of environmentally friendly
products?

5. Does NAFTA lead to upward convergence of environmental practice and regulation through
activities of the private sector?

6. Does NAFTA lead to upward convergence of environmental practice and regulation through
activities of the various levels of government, and if so, how?

Framework application
l. Select the sector to be studied
1. Select the specific issues for study within or across sectors
1. Establish connection of sector/issue to NAFTA
A. NAFTA rule changes
Tariff reductions and other border measures
Changes affecting goods/services once imported
Inputs
Substitute products
Norms for particular processes
Preambular principles and stated objectives
National implementing legislation
: Accelerated tariff reduction
AFTA’s ingtitutions
Meeting mandatory responsibilities
Acting upon discretionary environmental mandates
Extending to other relevant subjects
Generating new ingtitutions
Fostering communication
Capacity building
Discouraging unilateral action
Fostering high levels of environmental convergence
Participating multilaterally
0.  Contributing to community building and identity
rade flows
Vaue and volume of exports/imports
Market share
Structure and composition
Creation and diversion
ransborder investment flows
Regiona concentration of investment
Sectorial investment shift, migration and subsidies

ZOoNo O~ WNE

RoOooo~NoO~WNE

O

o
NP A~ ONE A

vii
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Technology transfer and diffusion

Intracorporate production and standards integration
Corporate concentration

Foreign portfolio investment

Other economic conditioning forces

Domestic macroeconomic forces
Microeconomic changes in each economy
Magjor fluctuations from international forces
Changes in westher and climate

V. Examine four “processes’ by which NAFTA'’s rules and institutions affect the

3.
4.
5.
6.
E.
1.
2.
3.
4,
environment
A.
1.
2.
3.
4,
5.
6.
B.
1.
2.
3.
4,
5.
6.
7.
C. So
1.
2.
3.
4,
5.
D. G
1.
2.
3.
4,
5.

Production, management, and technology

Inputs

Production efficiency

Physical technology

Management standards

Product characteristics and prices
Sectoral and geographic concentration

Physical infrastructure

Existing infrastructure capacity
Correlation of capacity

Choke points

Competitive corridors
Transportation/transmission scale
Intermodal shifts

Distancing effects

cial organization

Civil society groups

Property rights

Culture

Migration and community formation
Transnational coaitions

overnment policy

Governmental intervention in the market

Jurisdiction over environmental policy

Balance between government branches

Strength of market-oriented government policies

Effects of specific government policies on the environment

a. Procurement practices

b. Environmental management systems in state-owned enterprises
c. Financia instruments

d. Government research and devel opment

e. Regulations, environmental assessment, intellectual property rights
f.  Environmental regulation of producers and products

g. Conservation programs

Environmental surveillance and enforcement

viii



Analytic Framework for Assessing the Environmental Effects of NAFTA

7. Trilateral cooperation at various governmental levels outside NAFTA
institutions
Indicators of environmental impacts stemming from NAFTA
A. Air indicators
Acid precipitation (SOx)
Ozone concentration (O3, NOy, VOCs)
Particulate matter (PM1o, PM25, Hg, Pb)
Persistent organic pollutants (POPS)
Carbon monoxide (CO)
Carbon dioxide (CO»)
ater indicators
Quiality of drinking water
Freshwater use (by source/sector)
Lead concentration
Copper concentration
Surface water pollutants
Fish capture
Sewage treatment connection rates
and indicators
Intensity of pesticide use for agriculture
Nitrogen from fertilizers and livestock
Area of forested land
Intensity of forest use
Waste generation
Recycling rate
D. Blodlvers ty indicators
1. Number of threatened/extinct species
2. Wetlands
3. Protected areas
E Aggregate indicators
Climate change
2. Ozone depletion
3. Acidification
4. Eutrophication
5. Cost of environmental remediation
6. “Ecologica footprint”
7
8
0.
1

SoubrwNE

O
O hWNPCENOOR~AONE

=

Energy intensity
Human health costs of environmental pollution
Energy mix

0. Biological integrity
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Part I Analytic Framework for Assessing the Environmental Effects of
the North American Free Trade Agreement
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l. Introduction to Framework Analysis

This document presents the final version of an Analytic Framework that has been devel oped
under the North American Free Trade Agreement (NAFTA) Environmental Effects Project,
within the Commission for Environmental Cooperation’s (CEC) Environment, Economy and
Trade Program. The overall goal of this project has been to advance the understanding of the
relationship between the environment, economy, and trade in the North American region, in
order to promote increased cooperation and dialogue, and strengthen environmental protection
among the NAFTA Parties. The CEC recognizes the importance of understanding the
relationships between environment, economy and trade to highlight positive relationships and
mitigate any negative ones. Such increases in knowledge and analytical capabilities will allow
governments and other interested parties better to identify and address these linkages.

The Analytic Framework presented in this document has evolved over three years of study and
discussion. It is supported by a background document that includes the empirical evidence and
analysis underpinning the methodology used here. In short, this framework is a tool that puts
forward hypotheses suggesting relationships between trade and the environment and, in the
specific context of NAFTA, provides a methodology for analysis and suggests variables for
empirical study, in order to confirm or refute existing hypotheses or generate new ones. The
overall goal of this exercise is to develop an improved understanding of the linkages between
trade liberalization and the environment.

The NAFTA Environmental Effects Project, and the Analytic Framework it has produced,
responds directly to Article 10(6)(d) of the North American Agreement on Environmental
Cooperation (NAAEC). This article prescribes cooperation between the CEC Council and the
NAFTA Free Trade Commission, to achieve the environmental goals and objectives of NAFTA
by assessing, on an ongoing basis, its environmental effects

For the purposes of thisanaysis, “NAFTA” (or the “NAFTA regime”) is defined broadly as
comprising the three agreements (The North American Free Trade Agreement, the North
American Agreement on Environmental Cooperation, the North American Agreement on Labor
Cooperation) that took formal effect on 1 January 1994, covering trade, investment,
environment, and labor. This definition further includes the principles embodied in, and
institutions created or catalyzed by, these international agreements.

This document does not offer a definitive judgment about NAFTA’s environmental effects to
date. The lack of knowledge about important variables and relationships, the absence of reliable
comparative baseline data, and the relatively short time NAFTA has been in effect mean that
such conclusive, comprehensive judgment is not yet possible. However, the Analytic Framework
has now been developed to the point where its empirical application is both possible and
appropriate. It is hoped that it will be applied, using the NAFTA model, to generate such
judgments, thereby enriching the methodology, the state of knowledge, and the analytical
understanding in North America of the relationships between the environment, the economy and
trade.
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A. Major Hypotheses to Focus the Analysis

On agenera level, six major hypotheses can serve as arguments to guide the application of this
framework. These are not assumptions intended to predispose the analysis in a particular
direction. Rather, they are hypotheses that together should serve to direct the analysisin a
disciplined fashion; each to be individually supported, refuted or modified as the evidence
suggests. These hypotheses suggest views about how NAFTA might affect the North American
environment through economic, social and political processes. They are based on the work and
literature about relevant relationships between the environment and the economy, on the
variables presented in the framework and, where possible, on the diagnostic empirical
applications conducted in this project. It is hoped that they will aid the analyst to tie together the
particular variables and relationships identified in the framework, and address important areas of
possible environmental effects.

1. Specialization and Efficiency: Does NAFTA-induced liberalization reinforce existing
patterns of compar ative advantage and specialization, concentrating production and
transportation where it takes place most efficiently?

New economic activity may be concentrated in sectors and firms operating by methods, in
locales, and through transportation networks where environmental conditions are most
favorable and regulatory oversight the strongest. Because of their size, profitability and
vigibility, such firms can develop, incorporate and diffuse state-of-the-art technology, and
adopt high environmental standards, both on a voluntary basis and in anticipation of
governmental inspection/enforcement action. Conversely, liberalization may concentrate
economic activity in sectors, firms or geographic areas unsupported by adequate technology,
management, physical infrastructure or the institutional capacity to handle NAFTA-induced
growth, and where ecological stressis already acute.

2. Regulatory/migratory “race-to-the-bottom” : Does economy-wide liberalization associated
with NAFTA intensify competitive pressures throughout the region, leading firmsto lower
their environmental regulatory burden?

Competitive pressures may lead firms to lower input costs, in part by reducing environmental
protection or by pressuring governments to lower costly environmental standards. Some
firms might move production to jurisdictions with lower standards, or shift to less costly and
less environmentally friendly sources of supply. The resulting “race-to-the-bottom” can,
absent offsetting policy intervention, create an economy-wide incentive to more highly
polluting production throughout the region. Alternatively, it can induce firms, as part of their
corporate strategy, to engage in cost-reducing environmental innovation, and to urge their
governments to introduce new, more stringent environmental regulation that supports the
new production methods.

3. Competitive capital and technological modernization: Does liberalization lead to the
economic growth that promotes industrial moder nization and reduces environmental stress?

NAFTA-induced growth and competitive market pressures generated by liberalization can
hasten processes of capital and technological modernization for all firms. The newly opened
NAFTA marketplace can provide the revenue and the income to allow firms to accelerate
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capital turnover, and invest in cleaner, more efficient plants, technologies and processes. In
the process, however, this new marketplace may harm the even more environmentally
friendly and socially valuable traditional methods. Government policy may enhance or
impede both processes.

I ncreased use of environmentally friendly products: Do NAFTA'sliberalizing rulesin
specific sectors and products lead to the greater use of imported environmentally superior
products as substitutes for |ess-clean domestic alter natives?

NAFTA’s rules can reduce, or alow for the reduction of, barriers on relatively clean products
and services and/or on relatively clean inputs. At an economy-wide level, such substitution
can lead to a shift of production and consumption to those sectors and products with lower
tariffs that generate less environmental stresses. Government policy and political processes
committed to maximizing the environmental benefits of trade liberalization can be
instrumental in ensuring that this occurs to the greatest extent possible.

Private sector-led upward convergence of environmental practice and regulation: Does
NAFTA-associated liberalization affect corporate practice and subsequent gover nment
policy by creating an upward movement of environmental standards and regulations toward
a common, high, regional norm?

This dynamic may arise on an ad hoc individual or collective, voluntary, private-sector basis.
NAFTA liberalization can intensify the need for companies to access the larger North
American market and to operate production systems that are integrated region-wide. Industry
leaders may build and operate to meet the highest standards in any of the three countries.
They may create a single, industry- and supplier-wide set of environmental standards
covering their operations in al three jurisdictions in order to lower their transaction costs.
The private sector may aso be leaders in implementing environmental management systems
that meet international standards, such as 1SO (International Organization for
Standardization) 14000. This can have the dua effect of facilitating trade liberalization,
while at the same time raising levels of environmental protection. Governments can adjust
their policy and regulation to reflect and reinforce this evolving corporate practice.

. Government-led upward convergence of environmental regulation and practice: Is upward
regulatory convergence being led by the governments through individual adjustment, on a
negotiated basis, or through NAFTA'strilateral institutions?

NAFTA can induce the federal governments in North America to engage in communication,
capacity building, regional regulatory convergence, and cooperation as a region. By
involving other stakeholders, it may, over time, create transnational coalitions and a sense of
community that leads to regional standards, practices, awareness, and a sense of collective
responsibility. The institutional structures created and catalyzed by NAFTA can also assist
social organizations and civil society to present governments with demands for enhanced
environmental performance. The NAFTA regime features dispute settlement and surveillance
mechanisms that may also encourage and assist governments to engage in stronger
environmental performance. In addition, such a dynamic might encourage the NAFTA
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countries to approach wider international fora, and adopt multilateral approaches that support
the particular environmental requirements of North America.

B. Applying the Framework Analysis

To achieve its objective, the analytical methodology of the framework may be applied both
generally and specifically to issues or sectors. The component sections of the framework
examine the NAFTA regime and associated trade and investment flows (88 111. A—E, below),
and trace four major processes through which activity generated or affected by NAFTA’s rules
and institutions impact the region’s environment (88 1V. A-D, below). In addition to the six
overal hypotheses identified above, the framework specifies the content of key variables relating
to rules, institutions, trade, investment, production management and technology, physical
infrastructure, socia organization, government policy, air, water, land and living things.

This framework also identifies, through various techniques, relationships among these variables
at ageneral or sectora level, where there may be an important connection between NAFTA and
the environmental concerns of its Parties (8 V). The framework can be applied to specific sectors
(and firms or locales within them), to priority trade-environment issues in North America, or to
the North American region as awhole. It can also be applied using qualitative or quantitative
evidence, through case studies or formal economic and/or ecological modeling techniques.

Level of Application

The analytical methodology of the framework can be applied most readily at an intermediate
level by examining NAFTA-associated change in specific sectors of North American industry,
and to important economic or environmental issues that arise within a sector or across a wide
variety of sectors.

The following criteria should serve as a guide for the selection of sectors, to maximize an overall
understanding of NAFTA’s environmental effects.

The sector relates directly to major environmental media and natural resources.

The sector has been the subject of changes in the economic rules set by NAFTA.

The sector has experienced changes in trade during the post-NAFTA period.

The sector has involved new, direct foreign investment among NAFTA Parties since 1994.
The sector is one where one might expect, a priori, that there are important effects
attributable to NAFTA.

Criteriato identify specific issues within or across sectors are as follows:

The issue relates directly to magjor environmental media and natural resources.

The issue is significant from an environmental perspective.

The issue bears some significant relationship to the integration of the North American
economy through NAFTA rule changes, government policy changes, institutional changes,
investment changes or direct trade impacts.

An analysis of the issue contributes to an understanding of other issues of importance in
North America.
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An analysis of the issue contributes to tracing linkages between NAFTA and its relative
impact on the ambient environment.

In exploring specific sectors and issues, it is necessary to set clear boundaries on the field of
analysis. In some cases, it is useful to trace the entire production and value chain of a specific
sector or issue, in a*cradle-to-grave” sequence, to develop a full life-cycle analysis that includes
consideration of elements such as drains on ecological capital, through to ultimate use and
disposal. At a minimum, the boundaries should be able to expand to include changes in the major
upstream (inputs) or downstream (products) sectors or issues with which they are linked. Such
expansions of the field of analysis should be guided by the following criteria:

Is there a related sector or issue that is a mgjor input into and/or consumer of the sector or
issue under consideration?

Are there related economic or environmental dynamics from other issues or sectors that are
necessary to the operation of the sector under consideration?

Is there arelated sector or issue that has proliferating ecological impact on the sector or issue
under consideration?

Methods for Analysis

This anaytica framework can be applied through various methodologies, alone or in
combination. These comprise qualitative (even anecdotal) and quantitative methods, including
partial and general equilibrium, economic and ecological modeling. In all cases, they should
integrate the major variables that appear in the framework, including legal, economic,
institutional, social, political and ecological factors.

At present, the framework can be most readily applied by using qualitative and selected
guantitative methods. The former, based largely on specialized interviewing techniques, are
particularly useful for examining legal, institutional, technological and social factors, as well as
components relating to management, production, and policy. A reliance on existing quantitative
material is most useful to identify trade and investment flows, physical infrastructure and
changes in the ambient environment.

Partial or general equilibrium models of the economy, based only on quantitative methods, are
still of limited use for assessing NAFTA’s environmental effects. There are important
components of the North American economy, such as technology and foreign direct investment,
that have not been directly incorporated into existing economy-wide economic models applicable
for an assessment of NAFTA effects.

Nevertheless, some partial equilibrium models do show promise as having important application
for specific variables in the analysis. At present, particularly as applied to the agricultural sector,
partial equilibrium models are used successfully to indicate how changes in trade are affected by
macroeconomic forces. Combined with other variables in the framework, these models can trace
and produce arelatively accurate account of NAFTA-induced changes in trade flows.

Existing quantitative models are generally less useful in relating economic change to
environmental factors. While some helpful work is available correlating sectoral changesin trade
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and investment with the pollution intensities of those sectors, such analyses till do not
incorporate important differences in production and technology among the three NAFTA
countries, or other intervening processes, such as those identified in the framework.

Efforts to realize the potential of quantitative models should focus on generating required data
from al NAFTA countries, linking trade with environmental indicators, and identifying how the
different processes unleashed by NAFTA-associated trade liberalization affect the environment
in distinct ways. The existing, limited state of such modeling efforts should not deter or delay
efforts to build new models or applications relying on other quantitative or qualitative
techniques.

[. The Broader Context

The environmental impact of an activity will often be determined by a range of forces, many
unconnected to NAFTA. It is thus necessary to identify and take into account, throughout the
analysis, the environmental, economic, social, geographic and political factors that have an
important effect on a particular issue or sector.

[11.  TheNAFTA Connection
The next step isto consider how NAFTA is connected to the sector or issue under consideration.

Although NAFTA came into formal effect on 1 January 1994, it is a dynamic regime that began
to influence economic life in the region from the time it first emerged as a possibility in 1990. It
isaregime that confirmed, as well as changed, existing rules, and one whose ingtitutions are
steadily expanding the content and force of the initial rules of the Agreement. Indeed, NAFTA
might well offer an instrument to address environmental issues, and serve ecological
opportunities that are not otherwise directly associated with it.

It isin the spirit of environmental enhancement and the precautionary principle—both of which
areintegral to the principle of sustainable development that NAFTA promotes—that this broad
conception of NAFTA is adopted. To identify the NAFTA connection, the framework offers the
following key areas for consideration:

NAFTA rule changes,

NAFTA’s institutions,

trade flows,

transborder investment flows,and
other economic conditioning forces.

Within this configuration, NAFTA may be associated with economic, social, political and
environmental change in severa ways. In some cases, NAFTA'’s provisions might have a direct
effect on the environment, while in others its impacts will be less direct. In certain instances,
NAFTA may have little visible impact upon economic or ecological activity, given processes
already underway in the private sector, the wider econo