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1. INTRODUCTION

The nations of Latin America and the Caribbean have experienced profound change since the
tumultuous decades of the 1970s and 1980s. These changes include the return of formal
democracy, the implementation of economic reform and stabilization, the embrace of free trade,
and an ever-growing awareness of the need for environmental regulation, protection, and
remediation. This new concern for the environment reflects not only the dramatic political
changes the region has experienced over the past fifteen years but, more significantly, societal
change and the structural economic transformation of many of the nations into open, export-
oriented economies.

Environmental protection has gained importance as a result of economic growth, citizen
activism, and the recognition by the public and private sector of the latent lucrative market for
environmental goods and services in Latin America and the Caribbean. This is evidenced in new
and stricter environmental laws and regulations that have been passed throughout the region.
These laws and regulations have given rise to fast growing markets for environmental
technologies in countries such as Mexico, Brazil, Chile, and Argentina.

In Argentina, the new constitution (1994) guarantees the right of the individual to a clean and
healthy environment. In Mexico, law enforcement capabilities have increased with the creation
of the Federal Attorney General’s Office for the Environment. In Chile, the 1994 Basic
Environmental Law promotes efficiency and pollution prevention by assessing the costs of
pollution to the polluter.

Further evidence of this growth is reflected in two important legal developments that will greatly
affect the market for hazardous waste management services in Mexico. Effective January 1,
1999, foreign investors will be allowed to participate up to 100 percent in the capital stock of
Mexican corporations involved in environment-related activities. That same year, the
maquiladora' industry will be required to treat and dispose of hazardous waste in Mexico rather
than ship it to the United States. If these schedules hold, the market for environmental goods and
services (consulting, waste management, financing, etc.) in Mexico will have added impetus. In
addition, stricter law enforcement and greater institutional capacity of oversight agencies have
reinforced and continuously fed this process.

Despite the fact that environmental markets such as Mexico’s were expected to grow by as much
as 7.5 percent in 1996 and reach growth rates as high as 10 percent by 1998 (American Embassy,
U.S. and Foreign Commercial Service 1995), little systematic, in-depth research has been
conducted. Therefore, the Hemispheric Center for Environmental Technology (HCET), in
conjunction with the Latin American and Caribbean Center (LACC), at Florida International
University, initiated a comprehensive research program on sustainable development,
environmental protection, and the market for environmental technologies in Latin America and
the Caribbean. Its aim was to identify existing and emerging markets for environmental

! A Mexican assembly or manufacturing operation that can be subject to up to 100 percent non-Mexican ownership.
Most maquiladoras are located along the Mexican-U.S. border.




technologies in Latin America, focusing primarily on legal, political, and economic conditions
and factors that favor or hinder, investment in the environmental sector.




2. PROJECT DESCRIPTION

This project commenced on October 1, 1995 (FY96).

The project’s purpose was to identify the Latin American and Caribbean countries that have the
most mature and lucrative markets for environmental goods and services, the markets that have
the greatest growth potential, and the countries that exhibit the greatest openness to trade in this
sector. The program also intended to determine, by scope and severity, the most important
environmental needs in each of these markets; the types of solutions used or being considered to
satisfy these needs; and the most important players, both private and public, in each country. In
addition, the Latin American and Caribbean program intends to identify other emerging markets
that exhibit the potential for future growth and development once their formative stage is
complete.

Initially, the project emphasized developing contacts with academics, businesspersons,
government officials, and others currently working on or researching issues related to sustainable
development and environmental technology in Latin America. These individuals assisted in
identifying the most salient environmental issues that require applied environmental technology
in Latin America and the Caribbean.

(OS]




3. FISCAL YEAR 1996 ACTIVITIES

3.1 DEVELOPMENT OF CONTACTS

The first task completed in FY96 was the development of relationships with multiple national
and international agencies related to or working in Latin America. The. intent was to promote
collaboration and obtain economic, political, social, legal, and environmental data from these

entities. The following institutions are those with which HCET and LACC have established a
collaborative relationship: '

Argentine National Atomic Energy Commission (Comision Nacional de Energia Atdomica,
CNEA)

The Chilean Consulate, Miami

Economic Commission for Latin America and the Caribbean
The Economist Intelligence Unit

Environmental Protection Agency (EPA)

Instituto Ambiental, Chile

Instituto Tecnolégico de Monterrey, Mexico
InterAmerican Development Bank

The Mexican Consulate, Miami

National Trade Data Bank

United Nations Environment Programme

Universidad de las Américas, Puebla, Mexico
Universidad Anahuac del Sur, Mexico City
Universidad Auténoma del Carmen, Campeche, Mexico
Universidad de Belgrano, Argentina

Universidad de Buenos Aires

Universidad de Chile

Universidad Iberoamericana, Mexico City

Universidad Nacional de Lomas de Zamora , Argentina
Universidad Regiomontana, Nuevo Ledn, Mexico
Universidad Tecnoldgica de Cérdoba, Argentina
Universidad Veracruzana, Veracruz, Mexico

U.S. Department of Commerce

The World Bank

In addition, HCET has identified the principal companies and institutions that are conducting
environmental research and work in Argentina, Brazil, Chile, and Mexico. A sample listing is
provided in Appendix B.




3.2 SIGNING OF THE DOE-CNEA TECHNOLOGY COOPERATION AGREEMENT

On May 29, 1996, FIU-HCET hosted the signing of the Implementing Arrangement between the
Department of Energy of the United States of America and the National Atomic Energy
Commission (Comisién Nacional Energia Atdmica) of the Argentine Republic for Technical
Exchange and Cooperation in the Area of Radioactive and Mixed Waste Management. This
event not only marked the beginning of a new era of cooperation between both countries but also
positioned HCET and Florida International University (FIU) to take a leading role in facilitating
the exchange of technology between the United States and Argentina and, in a larger context,
between the United States and Latin America.

Figure 1. Signing of the DOE-CNEA agreement. Pictured from left to
right are Dr. Clyde Frank, Deputy Assistant Secretary for the Office of
Science and Technology, U.S. Department of Energy and Dr. Eduardo F.
Santos, Director, Board of Directors, Argentine National Atomic Energy
Commission.

To allow U.S. industry to benefit from FIU’s links to Latin America and the Caribbean, DOE’s
Office of Science and Technology has designated HCET as its principal technology transfer
agent for this region. This selection was based on FIU’s and HCET's continuous records of high
performance in its research and development (R&D) work conducted for DOE.

3.3 JOINT COORDINATING COMMITTEE ON RADIOACTIVE
AND MIXED WASTE MANAGEMENT (JCCRM) WORKSHOP

Immediately after this historic signing, FIU-HCET hosted the first Joint Coordinating Committee
on Radioactive and Mixed Waste Management (JCCRM) meeting between the U.S. Department
of Energy and the National Atomic Energy Commission of Argentina (CNEA). As a result of
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this workshop, three main areas of potential cooperation of interest to the Argentine delegation
were defined. These are

1. Remediation of uranium mill tailings;
2. Decontamination and decommissioning; and

3. Research and development in the field of low-level and high-level waste management.

3.4 TRANSLATION SERVICES FOR DOE

Per the request of the U.S. Department of Energy, HCET translated DOE’s remediation
technology information cards into Spanish (see Figure 2). The translation of these technology
information cards allows the -Latin American and Caribbean community to gain a better
understanding of the latest environmental technologies. The cards were first introduced at the
signing of the Technology Cooperation Agreement between the DOE and Argentina’s National
Atomic Energy Commission on May 29, 1996. They have been made available at other events,
including Spectrum ‘96. The Spanish language Technology Information Cards may be obtained
by calling 1-800-736-3282.

. istama de Extraccion por Vapor
Thermal Enhanced Vapor T s A >
Extraction System i con Reforzamiento Termico

Figure 2. Samples of the translated technology information cards. The
original English version is on the left; the Spanish translation prepared by
HCET is on the right.




3.5 PARTICIPATION IN SPECTRUM '96: AN INTERNATIONAL
TOPICAL MEETING ON NUCLEAR AND HAZARDOUS WASTE MANAGEMENT

In August 1996, several members of the HCET team attended Spectrum ‘96. Four poster sessions
and a full paper on the environmental technology market in Latin America were presented at this
conference. The latter (see Appendix C) provides a general overview of factors affecting the
development and potential for growth of the market for environmental technologies in Latin
- America. The paper presents the following conclusions (Valverde-Bermudez 1996):

o Mexico and Chile have the most advanced environmental legislation and enforcement
mechanisms in the region. They are therefore two of the markets with the greatest
potential;

. In Mexico, approximately 90 percent of all hazardous waste is released into the

environment without proper treatment; and

. In Chile, economic growth allows waste generating industries to afford the acquisition of
pollution prevention and waste handling equipment. This, in turn, stimulates growth in
the market for environmental goods and services.

In addition, a panel featuring speakers from Mexico and Argentina was organized by the Latin
American Coordinator and chaired by Dr. M.A. Ebadian, HCET’s Executive Director, and Roger
Gilchrist, Technology Demonstration Manager for the Westinghouse Hanford Company. The
principal topics covered in this panel were 1) the legal, political, economic, and cultural factors
affecting environmental regulation and 2) the market for environmental goods and services in
Argentina. The panelists also addressed issues of environmental remediation in Mexico,
including the National Institute of Ecology’s (Instituto Nacional de Ecologia, INE) vision for the
future; the Mexican Petroleum Institute’s (Instituto Mexicano del Petréleo, IMP) current
environmental practices and needs; and Lucent Technologies de México’s application of Lucent
Technologies® Global Environmental Standards to their plants and processes in Mexico.

- 3.6 MARKET STUDIES

Through various studies conducted in conjunction with the Latin American and Caribbean Center
(LACC) and the Summit of the Americas Center (SOAC), HCET identified nuclear and
hazardous waste management, municipal and solid waste management, air pollution control and
prevention, and water treatment as the most important environmental concerns in Latin America.
The significance of each of these needs varies from one country to another; however, for the
region as whole, these waste management areas pose the most important challenges and the best
investment opportunities.

Throhgh further investigation, the HCET/LACC team identified Argentina, Brazil, Chile, and
Mexico as having the most significant and lucrative environmental technology markets in the
region.

As a result, comprehensive market studies were commissioned in each of these four countries. In
each case, HCET has worked with institutions and/or individuals that are regarded as the best in
their field. In Mexico, HCET is working with Market Strategies International (MSI), one of only




two firms authorized by the Mexican government to translate and publish its environmental laws
and regulations into English. In Chile, HCET is working with the Center for Public Policy
Analysis, considered to be the leading think tank on sustainability in that country. In Argentina,
HCET is working with a team of experts led by Dr. Jorge Franza, a well-known author on
environmental law inArgentina. '

Individually and collectively, these studies represent the first concerted effort to present a series
of in-depth, country-specific analyses. As noted earlier, all studies will be published in 1997.

3.6.1 Terms of Reference

The market studies will cover the following issues as per the terms of reference developed by
LACC, SOAC, and HCET:

¢ Main aspects of the market for environmental goods and services;

e Economic, political, and legal factors affecting market growth and development as well as
environmental policies and regulations;

e Structure, trends, and performance of the market and key market segments;

e Size and relevance of the environmental market relative to the entire economy (including a
reference to the performance of other economic sectors);

e Identification of the most important environmental problems, organized categorically by
scope, severity, and remediation needs;

e Identification of commercial opportunities, especially in the following segments: hazardous
and nuclear waste management, solid and municipal waste, and wastewater treatment.

Special attention will be paid to monitoring, characterization, and the control and reduction
of pollutants;

e Identification of the most common contaminants (e.g., organic compounds and heavy metals)
found in industrial and municipal effluents, emissions, and discharges, including
concentration levels and the severity of the risk they pose;

e Openness of the environmental sector to foreign direct investment (FDI) and foreign trade,
including relevant information on investment and trade policies affecting the environmental
market; and

o Identification of the most important players, both domestic and foreign, in this market.

3.6.2 Preliminary Findings

" HCET has found that the four identified countries have a need for pollution prevention, end-of-
pipe remediation, and infrastructure technologies. Most governmental spending related to the
environment is supported by funds from international financial institutions (IFIs) such as the
World Bank and the InterAmerican Development Bank. It is geared primarily toward
infrastructure and remediation projects such as the construction of water treatment and delivery
systems as well as sites for the characterization, management, storage, stabilization, and the final




disposal of hazardous and radioactive waste.

Environmental spending by the private sector is primarily oriented toward pollution prevention
and end-of-pipe solutions. This is the result of stricter environmental laws and regulations, the
environmental protection institutions’ having greater law enforcement capabilities, consumer
demands for cleaner production methods, and, in the case of exporters, the need to comply with
environmental production standards imposed by the governments that regulate their target
markets. Furthermore, liberalization of trade, the harmonization of customs procedures and
environmental regulations, the reinforcement of intellectual property protection, and the
deregulation and harmonization of rules applying to the energy sector should provide greater
opportunities for investment for companies involved in environmental technology goods and
services.

In these and other Latin American countries, market growth is driven not only by increasing
regulations and IFI-funded projects but also by the Miami Process, a hemispheric commitment
made by the nations' leaders at the Summit of the Americas held in Miami in December 1994 to
complete the negotiation of the Free Trade Area of the Americas (FTAA) by 2005. During the
last trade ministerial, held in Cartagena de Indias, Colombia on March 18-21, 1996, the
recommendations of the private sector to the governments of the Western Hemisphere made it
evident that trade, investment, economic deregulation, and environmental protection will move
in tandem as they drive the hemispheric integration process. The following proposals put forth by
the business sector at this ministerial illustrate this point (Ministerio de Comercio Exterior de
Colombia 1996):

. The process of economic reform and deregulation must be maintained;

o There must be mechanisms for the effective implementation of World Trade Organization
(WTO) agreements on customs procedures. In addition, these procedures should be
harmonized across the hemisphere;

. More effort is needed regarding the creation of a Customs Union;

. Harmonized rules on intellectual property protection are needed to strike a balance
between intellectual property rights and the transfer of technologies;

° Investment in the energy sector will require the creation of stable monetary systems and
regulatory frameworks that are compatible across countries and energy forms; .

o Similar standards and regulations should be applied to the oil, gas, and electric energy
segments.

. Trade and environmental protection can be pursued simultaneously, but this requires that
they be linked;

o Environmental regulations must not be used as a disguise for trade protection;

e Conditions must be created to promote private sector solutions to environmental
problems;

. Provide tax incentives to those institutions or firms that implement environmental

technology solutions;




. Harmonization of environmental rules should be gradual to allow less developed
countries undergo a transitional period; and

. Transfer of technology should strengthened.

Although all market studies are being guided by the same basic terms of reference, we can expect
them to be dissimilar in their final form as a result of the very different social, cultural, legal,
economic, and political contexts within which each domestic market functions and develops.

- 10




4. FISCAL YEAR 1997 PLANNED
ACTIVITIES RELATED TO THIS PROJECT

4.1 STRENGTHENING RELATIONSHIPS

In Fiscal Year 1997, HCET will focus on strengthening and cementing the contacts that were
developed in association with this project during HCET’s first year of operation. In addition,
HCET will continue its research on the economic, political, and legal factors affecting the growth
of the environmental sector.

4.2 EXPANDING THE CONTACT DATABASE

HCET will continue the process of populating the information system with data on environmerit-
related institutions and organizations in Latin America and the Caribbean. The entities will be
categorized according to their type of activity (e.g., financing, regulation, consulting,
engineering, etc.) and their scope (e.g., regional, national, governmental, non-governmental,
profit, non-profit, etc.) This database will be made available to external users in 1997. A sample
of the information contained therein is presented in Appendix B.

4.3 PUBLISHING THE MARKET STUDIES

The previously mentioned environmental technology market studies on Argentina, Brazil, Chile,
and Mexico will be concluded and published along with a fifth study examining the
environmental technology market of Spain.

4.4 HOSTING X-CHANGE '97: THE GLOBAL D&D MARKETPLACE

In December 1997, HCET will host X-change '97: The Global D&D Marketplace, an
international symposium on nuclear and hazardous waste management. During this five-day
symposium, participants will investigate emerging environmental technologies and other
innovations that promise to reduce the cost of decontaminating and decommissioning buildings
and equipment at nuclear sites and other facilities that handle hazardous materials.

X-change °97 is both a process and an event designed to foster partnerships between D&D
problem holders and D&D technology providers with additianal participation from the investor
and stakeholder community. Among those represented will be international governments and
companies, the U.S. Department of Energy, the U.S. Department of Defense, commercial nuclear
industries, technology suppliers, universities, national laboratories, and contractors. At the
conference, technology demonstrations will the provide first-hand information to permit
decisionmakers to implement new, more cost-effective D&D strategies. The technical sessions
will explore cutting-edge technologies and research findings that produce bottom-line
improvements in cost and performance.
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4.5 ORGANIZING A MARKET SURVEY SEMINAR

As a part of X-change 97, FIU-HCET will organize a seminar for U.S. and Latin American
policymakers, businesspersons, and academics on opportunities in the region’s most important
environmental markets. During this event, HCET will make the official presentation of the
market studies. This event will be coordinated with the Latin American and Caribbean Center
and the Summit of Americas Center at Florida International University.
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5. SUMMARY OF MAJOR ACCOMPLISHMENTS

Throughout this project, the Hemispheric Center for Environmental Technology’s goal was to
initiate a comprehensive research program on sustainable development, environmental
protection, and the market for environmental technologies in Latin America and the Caribbean.
The data resulting from the work associated with this project has been entered into an
information system which supplies useful and accurate data knowledge to interested parties.
When relevant information has been found to be insufficient and/or not readily available, HCET

has investigated, conducted research, and subsequently made this information available to the
public.

During FY96, HCET completed numerous tasks to contribute to this body of knowledge. This
initiative will continue throughout 1997. Highlights of FY96 are described below:

1.

U

HCET has developed productive working relationships with numerous Latin American and
Caribbean academic, private sector, and governmental institutions. Due to this collaboration,
HCET is able to provide information regarding the status of economic, political, social, legal,
and environmental situations in the Western Hemisphere. As these relationships continue to
expand and flourish over the coming years, HCET will continue to be an important resoufce
to organizations operating in this region;

HCET hosted the signing of the historic [mplementing Arrangement between the Department
of Energy of the United States of America and the National Atomic Energy Commission of
the Argentine Republic for Technical Exchange and Cooperation in the Area of Radioactive
and Mixed Waste Management;

Recognizing HCET’s expertise in the Latin American and Caribbean environmental field,
DOE’s Office of Science and Technology (OST) designated HCET as its principal
technology transfer agent for this region. This includes the Center’s assuming a management
role with respect to the aforementioned Implementing Arrangement, among other activities;

In recognition of HCET’s expertise, HCET was asked to host the first Joint Coordinating
Committee for Radioactive and Mixed Waste Management, established under the
aforementioned Implementing Arrangement;

At the request of the U.S. Department of Energy, HCET translated DOE’s remediation
technology information cards from English into Spanish. These have allowed governmental
and private sector organizations within Latin America and the Caribbean to become more
familiar with the latest environmental technologies produced by U.S. industry;

HCET  participated in Spectrum ’'96: An International Topical Meeting on Nuclear and
Hazardous Waste Management. At this meeting, HCET presented four poster sessions and a
full paper focusing on Latin America’s environmental technology market. In addition, a panel
discussion was held on this topic featuring representatives from HCET, Westinghouse
Hanford Company, and speakers from Argentina and Mexico; and

HCET has contributed to the understanding of the global environmental technology market,
through the commissioning of four comprehensive country studies in this area. These studies

-
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will provide accurate information on the environmental situation in each country and on the
need for and status of existing environmental remediation projects. These studies will be
extremely useful for organizations currently working in the region as well as for those
wishing to enter the market.

HCET recognizes the need to continue to dedicate resources to the understanding of the
environmental situation in Latin America and the Caribbean due to its invariably changing
nature. New projects that will add to the growing database of knowledge are being conducted
while the work associated with past projects is being updated and expanded. The hosting of X-
change '97: The Global D&D Marketplace and the inclusion of other countries in the
environmental technology market study constitute examples of HCET’s dedication to becoming
a center of excellence in the area of environmental matters in Latin America and the Caribbean.
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ABSTRACT

Latin America has experienced dramatic changes
during the last fifteen years. These changes range from
the return of democratic governance, economic reform,
and stabilization to the embrace of free trade and an
increasingly acute sense of the need for environmental
regulation, protection, and remediation. This new concern
for the environment represents a dramatic shift in the
perceptions and policies of many countries in the Western
Hemisphere. Environmental issues have evolved from
being an almost peripheral concern 10 years ago to a top
priority item in most governments’ agenda today. More
importantly, the business sector has come to realize the
potential value of the market for environmental goods and
services, and many business concerns are actively
pursuing this new market. This paper will provide a
general overview of the approach several Latin American
countries are taking with respect to environmental
protection and remediation. In this discussion, special
attention will be paid to economic reform and legislative
processes.

L INTRODUCTION

Economic reform and recovery have swept
throughout Latin America since the mid- 1980s, when
most countries in the region embarked upon market
reform programs, fiscal and monetary stabilization, and
the privatization of state-owned companies. The success
of these programs can readily be observed in the
improved economic performance witnessed by most
countries. This growth is best illustrated, perhaps, by
Argentina and Chile's high gross domestic product (GDP)
growth rates of 8.7 and 10.4 percent, respectively, in
1992, and 5.0 and 6.0 percent, respectively, in 1993.
Latin America's economic ascendance is not only
manifest in GDP and income growth rates but also in the
increasing importance of its market to the United States.

The region's total imports from the United States
grew on average 12 percent per year between 1983 and
1993, from $25.5 billion in 1983 to $78.5 billion in 1993.
Latin America's exports to the United States grew at an
annual rate of 7 percent during this period, from $41.4
billion in 1983 to $72.6 billion in 1993.{1]

These changes have not only restored growth and
investor confidence in the economies of the Western
Hemisphere, but they also created new business
opportunities in most sectors of the economy. These new
opportunities include those in areas related to nuclear and
hazardous waste management.

II. NUCLEAR WASTE MANAGEMENT IN LATIN
AMERICA

Currently, Argentina possesses one of the most fully
developed nuclear program in Latin America. Argentina
has two operational nuclear power plants, Atucha-1 and
Embalse. Atucha-1, the first nuclear power plant to open
in Latin America, began operating in 1974. Today, it has
a production capacity of 335 megawatts. Embalse, a 600
megawatt plant, began operation in 1983, Together, they
represent slightly less than 6 percent of Argentina's
electric generation capacity, which is currently estimated
at 17 gigawatts. A third plant, Atucha-2, is scheduled to
reach initial criticality by May 1997 and start commercial
operation by December 1997 with a 692 megawatt
capacity.[2]

Because Argentina’s program is relatively young
compared to nuclear programs in the United States,
Europe or Japan, nuclear waste management does not yet
exhibit the salience it has in industrial nations. According
to official reports, current nuclear residue production does




not exceed the in-situ storage capacity of the plants
producing energy.

Nonetheless, Argentine authorities expect the need for
a more efficient nuclear industry and for nuclear waste
management to grow in the future. Officials are working
to develop the necessary infrastructure to attract private
capital to this area. Their plans include the reorganization
and privatization of the National Atomic Energy
Commission (Comisién Nacional de Energia Atémica,
CONEA). To this end, they have created a National
Regulatory Authority for Nuclear Energy (Ente Nacional
Regulador, ENRE) to supervise and regulate this sector.
This new Regulatory Authority will be responsible for
enforcing all regulations pertaining to the startup and
operation of reactors as well as the rules on the transport
of radioactive materials and radiological safety.
Government officials have also approved the creation of
Nucleoeléctrica Argentina S.A., a private company that
will take over operation of the Atucha-1 and Embalse
plants. In addition, Nucleoeléctrica will assume
responsibility for the completion of the Atucha-2 plant.

B3]

Argentina's future nuclear waste management needs
include the identification and development of a nuclear
waste repository. A likely candidate is Gastre, an area
located approximately 900 miles south of Buenos Aires,
the nation’s capital and largest city. Scientists claim the
site rests on a bed of solid, pure granite; test holes have
been drilled in the granite to measure its capacity to
prevent waste from seeping into local water systems. [4]
Although the issue of using Gastre as a dump site has
been controversial, CONEA insists it is one of the safest
and most suitable locations in Argentina for the
construction of a radioactive waste storage site.[5]

Given Argentina’s push toward the privatization of
the nuclear industry, it is reasonable to expect that the
construction of the dump site, regardless of its final
location, will include an international contract bidding
process, thus opening investment opportunities for
international companies with the capacity to provide the
goods and services required by the govermment of
Argentina.

. HAZARDOUS WASTE MANAGEMENT IN
LATIN AMERICA

Hazardous waste management is one of the most
pressing environmental problems in Latin America. The
severity of the problem and the governmental responses

to it vary greatly throughout Latin America. Mexico and
Chile have made the greatest advances in this field,
particularly in the creation of a legal framework and
regulatory agencies that facilitate and encourage
environmentally sound techniques for the disposing of
hazardous waste. Therefore, the conditions for private
investment in both countries are very favorable, as
evidenced by the growing number of firms providing
environmental remediation and consulting services in
each of these markets.

Mexico’s environmental sector presents some of the
best opportunities as well as some of the most daunting
challenges in the Western Hemisphere. On the one hand,
Mexico's environmental protection agency, the National
Institute of Ecology (Instituto Nacional de Ecologfa,
INE), estimates that only 10 percent of all hazardous
waste generated in Mexico is disposed of adequately. This
clearly points to the need for environmental remediation
in Mexico. Such a need should generate a large demand
for waste characterization, monitoring and treatment
services. In addition, training and consuliting services are
in demand as Mexican companies try to comply with
existing or with new environmental regulations.

The demand for environmental technology solutions
generated by industrialization and degradation will be
complemented by new legislation that is pending in the
Mexican congress as of this writing. In addition, the
environmental agreements signed as part of the North
American Free Trade Agreement (NAFTA) require
Mexican companies as well as foreign companies based
in Mexico to comply with stricter environmental
standards and move toward the harmonization of these
standards.

The United States Embassy in Mexico projects that
the market for environmental technology goods and
services will grow 4.7 percent to $408.8 million in 1996
[6]. The Embassy also expects the export of U.S.
hazardous waste management equipment and services to
grow by 7.5 percent in 1996, permitting U.S. companies
to control 85 percent of Mexican imports.

However, one of the most difficult problems to
address in Mexico is the Mexican authorities’ inability to
enforce existing environmental regulations in a consistent
manner. Although the government’s efforts to strengthen
law-enforcement institutions have increased the capacity
of institutions such as INE, the structure of Mexican
industry makes it difficult to pursue environmental
programs due to the fact that Mexico’s worst polluters are
small-sized companies. Where these are scattered,
environmental pollution control becomes costly and




difficult. In addition, jurisdictional conflict among
agencies impedes proper compliance, monitoring, and law
enforcement. For example, the Secretariat of
Communications and Transportation (Secretaria de
Comunicacines y Transporte) allows hazardous waste
transportation companies to operate even if they have not
received authorization to operate from the INE. As a
result, firms that often fail to ensure that hazardous wastes
arrive at treatment or confinement sites are permitted to
operate freely.

Chile, on the other hand, is considered by many as
Latin America’s “model economy.” As the leading free
trader and open economy in Latin America, Chile has
aggressively pursued export-led growth and private sector
participation in the economy. It has experienced steady
GDP per capita growth for the last ten years, varying
from a low 1.6 percent in 1990 to an astounding 9.3
percent in 1992. '

As is the case with any booming economy, most
sectors of the Chilean economy are benefiting from
economic growth as the demand for goods and services
increases. The environmental technology sector is one of
the main beneficiaries of economic liberalization and
growth since industries that produce hazardous and other
environmentally harmful wastes are more willing and
have a greater capacity to pay for the costs of pollution
prevention and environmental remediation during times
of economic expansion. In Chile, this process will be
aided by the current wave of environmental legislation
and regulation.

In light of the above-mentioned factors (economic
growth and environmental legislation), we can safely
infer the market for environmental technology goods and
services in Chile will closely resemble the growth pattern
of the whole economy. In fact, it is also quite possible
that the growth of the environmental technology market
will exceed the country’s overall GDP growth rate as a
result of the additional stimulus for investment in this
sector arising from new legislation.

Chile’s environmental framework is provided by the
Basic Environmental Law (Ley de Bases del Medio
Ambiente), approved in 1994. The Basic Environmental
Law is to serve as a guideline for the creation of future
environmental regulations on the basis of the principles of
prevention, responsibility, efficiency, public participation,
assessing pollution costs to the polluter, and the gradual
elevation of standards and requirements for various
production processes [7]. The prevention principle aims
primarily at promoting education and training of both
producers and consumers, while the principle of

responsibility stipulates in general terms the legal
accountability of those responsible for environmental
damage and any corollary damage to society. The
principle of efficiency emphasizes the use of the market
to use and allocate resources rationally. The principle of
participation is, to some extent, the most significant, for it
concedes environmental legislation will be difficult to
implement or rendered ineffective in the absence of a
consensus and a change of attitude by all members of
society.

It is important to note that proper enforcement of the
Basic Environmental Law will hinge on two factors: the
approval and enactment of new environmental laws and
the strengthening of environmental oversight agencies.
According to the U.S. Department of Commerce, the
latter is a more serious problem with respect to the laws’
impact on the market for environmental technology goods
and services, especially considering environmental law-
enforcement agencies such as the National Commission
for the Environment (Comisién Nacional para el Medio
Ambiente, CONAMA) possess neither sufficient staff nor
the technical expertise to fulfill their mission.[8]

Other nations in the Western Hemisphere, including
those in Central America and the Caribbean, lag behind in
market development, regulatory mechanisms, and
environmental legislation. However, in the government
and the business community a growing awareness exists
of the need to push for and implement reforms in this
sector. This change will open investment opportunities to
even more companies specializing in the disposal of
hazardous waste.

IV. CONCLUSIONS

The most important factor that characterizes the
markets for environmental goods and services in Latin
America is that they are not yet heavily reliant on the
individual consumer market. Instead, these markets are
geared to large-scale projects, such as the cleanup of the
Matanza-Riachuelo Basin in  Argentina.  These
monumental projects are extremely dependent on lending
from international financial institutions (IFIs) such as the
World Bank and the InterAmerican Development Bank.
In addition, the environmental market and the investment
opportunities it entails depend on well-defined legislation
and strict law enforcement.

These markets will grow, however, as more
governments take advantage of institutional strengthening
programs sponsored by IFls. Moreover, as governmental
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and nongovernmental educational programs on
environmental protection become widespread and begin
to affect the behavior of different actors in society, it is
likely the environmental market will witness the
emergence of a consumer market that relies on the laws of
supply and demand rather than on legislation and
regulation.

Companies wishing to enter the environmental market
in Latin America will need to keep abreast of the rapidly
changing regulatory framework in the countries of the
region. This process can be facilitated by the formation of
partnerships (or some other contractual relationship) with
well-established environmental engineering firms in the

- target markets.
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