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I. INTRODUCTION

The experience of industrialized and advanced developing countries has shown
that economic growth strategies that do not adequately take environmental factors into
adequate account are nct viable in the long run. Economic activities related to
industrialization and urbanization in particular incur various types of pollution which if
unchecked will inevitably lead to serious environmental degradation at the local,
national, and even global levels.

A number of bilateral and multilateral donor agencies have initiated or are in the
process of planning new programs to address environmental concerns. Most of these
efforts, however, are being pursued on a government-to-government basis. A major
gap identified in these initiatives is the lack of activities that directly engages the
private sector, which is capable of supplying 2 wide range of environmental
technologies to developing countries through various commercial arrangements.

The purpose of this study is to provide an analysis of the demand for
environmental technologies in developing countries, to assess the bilateral and
muitilateral programs and initiatives currently undertaken by the United States and
other industrialized countries, to determine whether additional environmental
technology transfer initiatives are justifiad, and, if so, to indicate what form of initiatives
would best complement currently available [» ograms.

Section | presents an overview of environmental problems and opportunities,
and describes the methodological approach used in this study. Section Il provides a
needs assessment of the potential demand for environmental goods and services in a
sample of transforming and developing country markets. Countries are examined
according to the extent of their environmental problems, the nature of their regulatory
environments, political pressures for stricter control of environmental standards, and
the availability of financing.

Section (Il focuses on the various environmental development assistance
programs currently undertaken by both public and private organizations in Japan, the
European community and the United States. Special emphasis has been placed on
those initiatives which involve the private sector. In this section, the activities of U.S.
industry associations which represent private firms capable of providing environmental
expertise are illustrated in a set of matrices. This section also surveys the different
activities currently funded by various government organizations, including AID, the
Environmental Protection Agency, U.S. Department of Commerce, Overseas Private
investment Corporation, and the Trade and Development Program.

Section IV assesses the costs and effectiveness of various existing
environmental technologies for developing countries, and identifies the private sector
opportunities in the developing country market for environment goods and services.



Finally, Section V presents general conclusions drawn from this study and explores
possible options for donor assistance in light of existing activities and initiatives.

This report was prepared by SRI International under the auspices of the
Technology Assessment Project, sponsored by the Office of Emerging Markets of the
Bureau for Private Enterprise (PRE/EM). The overall purpose of the project is to
examine technology issues from an economics perspective, and to identify innovative
private sector solutions to technology transfer and technology development problems.

A. Environmental Problems and Opportunities

Many of the more advanced developing countries (primarily those in Asia and in
Latin America) as well as transforming nations in Central and Eastern Europe are
currently striving to achieve rapid economic growth through industria! sxpansion. While
growth strategies are increasing employment, foreign exchange and income, in most
cases accelerated industrial development has led to greater pollution and
environmental degradation.

The need for “"environmental goods and services" (defined as goods and
services that eliminate, reduce or at least control pollution and environmental
degradation) in transforming and developing countries is increasing. Industrial and
urban expansion carried out with no or only limited regard to envirenmental protection
has resulted in serious deterioration's of air and water quality standards in many
countries. The threat of declining environmental conditions has in turn led to stricter
legislation and enforcement. The impetus for much of the legislation stems from
increasing citizen awareness and concern and from the lobbying efforts and pressure
of international environmental groups and "green" domestic political groups.

New market opportunities for environmental goods and services are thus
emerging rapidly in transforming and developing countries. Recent economic, political,
and demographic trends both in the more advanced developing countries and in
Central and Eastern Europe now offer many technically feasible, commercially viable,
and economically sound trade and investment opportunities for U.S. firms involved in
the provision of environmental goods and servi:es.

Private U.S. firms possess a wide range cf environmental technologies that
could be effectively transferred to developing countries through sales, licensing
agreements, direct investment, government tenders and other commercial transactions.
These technologies can take the form of capital equipment which minimizes effluents in
production processes, improved packaging materials, patented process technologies,
or technical assistance.

The underlying assumption that provides the rationale for this study is that the
current volume and scale of U.S. technology transfers in environmental goods and
services is not sufficient, given the needs identified and the comparative advantages



that many U.S. firms possess in supplying these technologies. This apparent "market
failure” can be explained by a host of reasons, including lack of necessary information
on both the demand and supply side, lack of financing, and the propensity of U.S. firms
to focus first (o~ - clusively) on the home market. Accordingly, this study will help
determine wh - ~ves of initiatives will overcome the market failure and assist U.S.
firms to become more active in the international market for environmental goods and
services.

B. Methodological Approach

To a large extent, the market for environmental goods and services is like any
other market in that it is subject to the forces of supply and demand. Accordingly, the
methodology employed in the preparation of this report concentrated on identifying and
assessing the major factors that affect both supply and demand. The first step was to
examine variables influencing demand in a representative sample of transforming and
developing countries. These demand factors include:

o The physical nature of environmental problems;

® Political pressures that exert influence on demand;

® Policies and regulations directed toward environmental protection; and
® Financial capacities that determine "effective" demand.

The problem inherent in this market is that environmental goods and services
are often considered "luxury goods." Firms, regions, and nations would all prefer to
carry out economic activities under environmentally sound practices, but these incur
costs that the poorest firms or countries are unwilling or unable to bear. In addition,
environmental despoliation is often created by "the few" but felt by all within society.
Protected environments are thus in a sense public goods, in which benefits are enjoyed
by all, but for which costs are borne by a much narrower segment of society.

After addressing the demand side of the equation, the next step was to turn to
supply. A large number of both large and small firms are sources of environmental
goods and services, far too many to be meaningfully assessed in this report. Since the
object of the study was to identify potential initiatives by AID, the approach taken was
therefore to examine the "inventory" of major environmental technology transfer
programs administered by Japan, the European Community (EC) and the United
States. The analysis focuses on initiatives designed to engage the private sector. This
supply-side survey begins with the identification of mechanisms through which Japan
and the EC bhave involved their national firms in transferring environmental
technologies. This is followed by an overview of current U.S. initiatives and the major
players involved,



Once these demand and supply factors were assessed, the next step of the
project methodology was to identify potential private sector opportunities in the market
for environmental technologies. This includes an assessment of technology options,
financing considerations, and specific commercial opportunities through cost-effective

means.

The final task in the study was to review all of the information collected to
identify gaps that create or reinforce failures in enviroiwiiental goods and services
markets, and explore potential project and program options for AID. These gaps and
needs could include mechanisms to engage U.S. private seclor firms, project
opportunity identification, market intelligence, policy and regulatcry assistance,
technical assistance, and creative financing mechanisms.



Il. ASSESSMENT OF DEMAND FOR ENVIRONMENTAL GOODS
AND SERVICES

Environmental problems in developing countries may be generally classified into
one of two categories: a) The destruction of the natural resource base through
deforestation, soil erosion, desertification, and other activities that overexploit land and
marine resources; and b) environmental degradation arising from industrialization and
urbanization, including severe air pollution caused by uncontrolled industrial and
vehicular emissions, inadequate industrial ana municipal waste water treatment
facilities, and lack of disposal, treatment, and storage systems for solid and hazardous
wastes.

Targeting the environmental problems resulting from industrial and urban
activities offers the best potential opportunities for technology transfer between the
U.S. private firms involved in the provision of environmental goods and services and
potential end-users in developing countries. The need for solid waste management
facilities, water treatment systems, and air pollution control equipment is strongest in
the transforming economies of Central and Eastern Europe and the industrializing
countries in Southeast Asia and Latin America. Central and Eastern Europe’s heavy
industry-oriented economic base, its extensive reliance on coal for energy, and the lack
of market and regulatory incentives for energy-efficient alternatives have resulted in the
region’s severe pollution of air, water and soil. The political and economic restructuring
currently being undertaken provides a favorable climate for the adoption of new
environmental technologies. Developing economies in the Middle East and South and
Central America also provide considerable opportunities.

In Asia, rapid urban population growth and unchecked industrial expansion are
the principal factors for the region’s environmental degradation. While environmental
conditions may be v-orse in Central and Eastern Europe, pollution affects far more
people in Asia. The region contains half of the world's mega-cities with pspulations of
over 10 million. The World Bank expects the number of "large" cities in Asia -- those
with more than 4 million people -- to increase from 20 to 50 by 2025. Based on current
trends, about 40 percent of Asia's projected population will live in cities by 2025. Asia's
public infrastructure and support services—such as roads, water and sewage treatment
facilities, and waste management systems—are woefully inadequate to meet this rapid
urbanization and industrialization.

Environmental problems in Latin America are more commonly associated with
deforestation, erosion, displacement of native populations, and loss of bio-diversity
resulting from economic activities in the frontier areas. But many of the region's urban
areas also suffer from environmental problems, including severe contamination of air
and water resources and inadequate handling of solid and toxic wastes. (See Table II.1
for Economic and Population Indicators, and Table 1.2 for Current Status of
Environmental Problems in Selected Countries.)



Table II.1
Economic and Population Indicators in Selected Countries, 1991

Country GNP GNP Per Population Share of Urban
Capita (Millions) Population
(US$ Billion) (US$) 1991 2025 (%)
Europe
Hungary 60.9 5,800 10.4 10.1 59
Poland 168.5 4,200 38.2 42.0 62
Czechoslovakia 120.3 7,700 16.7 17.0 75

Southeast Asia

Thailand 79.0 1,400 58.8 78.1 18
Malaysia 43.1 2,460 18.3 34.7 35
Indonesia 94.0 490 181.4 2825 31

Latin America

Chile 27.7 2,130 13.4 19.8 84
Mexico 236.0 2,680 85.7 143.3 71

Source: World Fact book, 1991, Central Intelligence Agency, Population Reference
Bureau



Table Il.2
CURRENT STATUS OF ENVIRONMENTAL PROBLEMS IN
SELECTED COUNTRIES*

Country Air Quality Water Quality Solid and Hazardous
Waste Management

Europe

Huingary

Poland

Czechoslovakia
Southeast Asia

Thailand

Malaysia

000 ©0ee

Indonesia
Latin America

Chile

®OC OO0 o6ee
00 000 e

o8

Mexico

Source: SRI International
0 = Severe problems causing serious public health hazards
@ = Significant pollution problems

O = Moderately good quality

O = Good quality; very few pollution problems

*Aimost solely focused on major urban and other industrialized areas.



A, Classification of Environmental Problems
Air Pollution

Urban areas are the prime locus of air pollution problems because of the
concentration of pollution sources, such as motor vehicles, industries, and residences.
Because of the serious health and environmental implications cf certain air pollutants --
notably particulates (smoke and soot), sulfur dioxide, nitrogen oxides, ozone
(photochemical smog), carbon monoxide, and lead -- most industrialized and many
developing countries have set legal air quality standards for some or all of these
pollutants.

Motor Vehicle Emissions. Rising incomes and a growing need for
personal and mass mobility, as well as increasing demand for fast and reliable
distribution of goods, have resulted in the rapid increase of motor vehicles in
industrializing countries. In these countries, most venicles operate on leaded gasoline
and are often not equipped with emission control instruments. Consequently, urban
populations are constantly exposed to airborne lead. Bangkok's 2.2 million motor
vehicles emit an estimated 5 tons of lead each day. A study by Bangkok's Siriraj
Hospital reportedly found newborn infants with an average of 18.5 micrograms of lead
in their blood, with some cases ranging as high as 33 micrograms. (The U.S.
Environmental Protection Agency considers 10 micrograms dangerous in children.)

In Mexico, vehicle emissions account for 65 percent of the air pollution in the
three major urban areas—Mexico City, Guadalajara, and Monterrey. Similar to the
situation in Bangkok, Mexico City residents reportedly show higher than average
exposure to lead compared to the city residents in most industrialized countries.

Central and Eastern Europe has a substantially lower number of cars compared
to Western countries, but pollution emissions per car—particularly from the popular
Trabants and Wartburgs—are much higher. The Trabants and Wartburgs have
outmoded two-stroke engines that emit 8-10 times the hydrocarboris, 3-4 times the
formaldehyde, and 2-3 times the benzopyrene emitted by the more efficient four-stroke
varieties. About 35 percent of Hungary's autos have these two-stroke engines.

Motor vehicles account for about 44 percent of Hungary's carbon monoxide and
nitrogen oxides, about one-third of the hydrocarbons, and most of the lead emissions.
In Poland, motor vehicles account for about 30 to 40 percent of the country's emissions
of carbon monoxide, hydrocarbons, nitrogen oxides, and lead.

Energy Use. The burning of indigenous supplies of lignite, also known as brown
or soft coal, is the major contributor to air pollution in Eastern Europe. Lignite has a
high ash content and the variety burned in Central and Eastern Europe is high in sulfur.
Its energy yield is about half that of hard coal: thus more brown coal has to be burned



to meet a given energy demand. The former East Germany relied on brown coal for 72
percent of its primary energy consumption. Czechosluvakia relies on brown coal for 41
percent. Together these two countries have burned nearly one third of the world's
lignite.

Coal accounts for almost 80 percent of Poland's primary energy supply, with
lignite accounting for about 27 percent and the majority by the relatively less-polluting
hard coal. But, like in many coal-burning plants in Central and Eastern Europe, almost
all of Poland's coal is burned without pre-treatment or any appiication of sulfur removal
technology.

The combination of coal dependence, inefficient pollution controls, and energy
inefficienicy has resulted in levels of sulfur dioxide in Central and Eastern Europe that
are among the highest in the world. In the city of Most (Czech and Slovak Federal
Republic), sulfur dioxide concentrations average 132 micrograms per cubic meter
annually and peak levels in the area soar to 1,000. (The World Health QOrganization
standard is an average of 40 to 60 micrograms per cubic meter.)

In addition to the type of fuel consumed, the use of inefficient household and
industrial energy technologies also contributes to atmospheric degradation. In most
cases, industrializing countries focus first on expanding industrial output and pay scant
attention to efficiency or pollution control. In general, the efficiency of energy-intensive
industries -- including steel, cement, chemicals, and paper -- are often much lower than
in industrialized counrtries, thereby emitting relatively higher carbon dioxide and other
particulates into the atmosphere.

In Central and Eastern Europe, the former socialist governments traditionally set
prices of energy and natural resources at below market levels such that there was no
incentive to employ more efficient technologies. In contrast, dramatic improvements in
energy efficiency in Western industrialized countries took place following the oil price
shocks of the 1970s. The energy required to make steel in Central and Eastern
Europe, for example, has been two to three times greater than in Western Europe.

In Indonesia, preliminary energy audits reportedly found that 23 percent of
current energy consumption by industry could readily be saved and that energy use in
new buildings in Indonesia could be reduced by 50 percent if investments for upgrading
the facilities are undertaken. In Thailand, industries reportedly could save 23 percent
of current energy consumption if all plants were as efficient as the best of similar
facilities elsewhere. In Chile, few industries invest in energy efficient technologies, with
the exception of the very largest firms, such as Chile's copper companies (see Table
1.3 for Energy Indicators in Selected Countries).



Table 11.3
Erergy Indicators in Selected Countries, 1989

Per Capita Energy

Energy Intensity of Industry

Country Consumption Production
(Gigajoules) (Megajoules per US$ of Industrial GDP)
Developing
Countiies
Europe
Hungary 127 34
Poland 136 n.a.
Czechoslovakia 190 40
Southeast Asia
Thailand 29 7
Malaysia 48 n.a.
Indonesia 16 11
Latin America
Chile 46 n.a.
Mexico 56 23
Developed
Countries
USA 324 12
United Kingdom 158 7
Germany 176 6
Japan 135 5

Source: World Resource Institute
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Water Pollution

Water pollutants may be classified into three major types:

o Excess nutrients from sewage and soil erosion, causing algae blooms that
eventually deplete the oxygen content of the water;

o Pathogens from sewage that spread disease; and

® Heavy metals and toxic (sometimes radioactive) chemical compounds
from industry, mining, and agricultural activities.

The quality of ground water, surface waters, and (evantually) coastal waterways
in the developing countries is deteriorating at an increasing pace. The situation is
particularly acute in the urban areas, posing serious health hazards to urban residents.
Many cities lack sewer systems and sewage treatment facilities. Municipal water
supplies are often not treated or disinfected. Industrial and mining processes rarely
incorporate waste treatment and disposal systems.

Most rivers, lakes, and seashores in Central and Eastern Europe are
contaminated with industrial discharges, untreated sewage and agricultural runoff.
Seventy percent of Czechoslovakian rivers are severely polluted. About a third of
those in Bohemia (the Czech Republic) and half of those in Slovakia are biologically
dead. Some 1.3 billion cubic meters of untreated sewage is discharged into Hungary's
surface waters every year. Roughly 40 percent of all industrial waste in Poland that
needs treatment does not receive it.

Clean drinking water is in scarce supply throughcut Central and Eastern Europe.
Around 700 cities and towns in Hungary rely on bottled water or water piped in from
neighboring communities because their own wells are contaminated with pesticides and
nitrates from fertilizer runoff. Because of nitrate contamination, pregnant women and
infants in many regioris of Czechoslovakia are advised not to drink tap water. In
Poland, the percentage shaie of Class | water -- defined as drinkable after disinfection -
- has dramaticaliy decreased from 31 percent of the total length of monitored rivers in
1967 to only about 5 percent in 1887. Unclassed water -- considered so polluted as to
be unusable even for industrial purposes -- rose from 29 percent to 42 percent over the
same period.

In Asia, over half of the rivers in Java, the most populous island in Indonesia,
are contaminated. Serious pollution occurs in the Bandung/Jakarta/Jabotabek region
(Citarum and Jabotabek Rivers), in the Surabaya region (Surabaya River) and around
the cities of Solo and Semarang. Even the Banjar canal, the raw water supply for
Jakarta's water treatment plant at Pejompongan, is contaminated. Meanwhile,
Bangkok relies on four rivers and a series of canals to dispose of an estimated 10,000
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metric tons of raw sewage and municipal waste every day. The city is just now in the
process of considering plans for a sewage system.

In Mexico, discharges of effluents and untreated residual waters have badly
poliuted 20 of the country’s approximately 270 rivers. Mexico’s municipal and industrial
water treatment plants only have the capacity to treat 16 percent of all municipal and
industrial waste waters. In Santiago, Chile, none of the sewage is treated although 90
percent of the populace are served by sewage lines. The sewage is discharged into a
river from which irrigation water is taken -- a situation that has resulted in outbreaks of
typhoid fever (see Table 11.4 for Access to Safe Water and Sanitation Services in
Selected Countries).

Table I1.4
Access to Safe Water and Sanitation Services in Selected Countries, 1955

Percentage Share of the Popuilation

Country Access to Safe Access to Sanitation
Water
Southeast
Asia
Thailand 64 52
Malaysia 84 75
Indonesia 38 37

Latin America

Chile 87 84
Mexico 83 58

Source: Population Reference Bureau
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Solid and Hazardous Waste Pollution

Solid waste—generated by both households and industrial firms—increases in
proportion to the country's social and economic development. Moreover, the proportion
of organic matter generally decreases and the content of plastics, paper, chemicais,
and other toxic matters increases. Waste management problems are particularly
serious in the urban areas since the volume of household and industrial waste
generated far outstrips the handling capacity of existing waste disposal facilities. In
general, only part of the total volume of municipal solid waste generated daily are
collected and transported to (both legal and illegal) open dumpsites or poorly managed
landfills.  Open-air burning and uncontrolled waste accumulation are common
alternative practices.

Industrial waste, especially from small companies and workshops, tends to be
mixed and dumped with domestic waste. With the number of factories using toxic and
other hazardous materials increasing in industrializing countries, toxic waste
contamination is a growing problem. Treatment plants 2ie limited or nonexistent and
the lack of qualified personnel hinder any effective practice.

In most of Central and Eastern Europe, soil contamination is a critical problem
since hazardous wastes have been indiscriminately dumped and most waste disposal
sites are not equipped with even the most basic pollution prevention equipment.
Similarly, in Asia and Latin America, solid wastes produced by the mining, energy,
chemical, metal, and textile industries are mostly discharged into the environment
without any form of treatment. lllegal disposal of hazardous waste is a particular
problem in the maquiladora areas in Mexico.

B. Political Pressures Influencing Demand

Protecting the environment bears costs, and the benefits derived are not readily
apparent in the goods and services produced under environmentally sound methods.
Polluting households, industries and governments therefore need incentives to alter
behavior and/or pay for pollution prevention or abatement equipment. Very few
industries are willing to increase their costs voluntarily to deal with pollution or
environmental problems unless they can readily pass on the costs or unless they are
pressured by public opinion (e.g., boycotts against tuna caught with drag net methods
that endanger dolphins) or by overt government regulations. Pressures can be both
positive (affirmative consumer response to environmentally conscious products) and
negative (boycotts). The pressures can be exerted by a general public movement and
awareness, or by concentrated interest group action.
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Environmental Organizations and Citizen Movements

A strong "green vote" is yet to emerge in the developing world. Public
awareness of environmental issues, however, is growing and becoming an important
source of pressure for environmental improvements. Local citizen movements are
gaining sirength, especially in cases where serious health and environmental damages
are involved. In many countries of Latin America and Asia, activities of ecological
groups are becoming noticeable, especially at the universities.

In Thailand, the destruction of a tantalum plant in Phuket by villagers in 1986
signified growing public concern over the damages caused by rapid industrial
development. Local publicity about the recent Bangkok port chemical fire that killed 12
people, with hundreds more complaining of health problems such as skin rashes and
breathing difficulties, has further reinforced growing public pressure over the
deteriorating quality of the environment. Pollution is already having an adverse effect
on the tourism industry -- the country's major foreign exchange earner. The city of
Chiang Mai, a popular tourist destination, is now shrcuded in smog. The waters off
seaside resorts, such as Hua Hin, Pattaya and Phuket, are heavily contaminated and
hence are attracting less tourists.

In Indonesia, several NGO's led a boycott of eight local companies whom they
claim have been polluting heavily for years. In a separate incident, angry residents
broke the doors and windows of a textile factory found polluting the river they use for
almost all their water needs. Government officials eventually suspended the factory's
operations, but only after the public's furor. So far, the government continues to be lax
with industrial polluters, but more stringent enforcement could follow to appease an
increasingly restive public.

So-called "green" political parties and movements have for many years been
active in Western Europe. The most extreme of these pressure groups have opposed
nearly all forms of development. The more moderate "greens" have pressured for
environmentally responsible policies and projects. A broad-based green movement
also exists in Central and Eastern Europe. Starting as underground movements that
were frequent targets of governmental repression, environmental groups have become
an integral part of the political landscape since the revolutions in 1989,

Under the former socialist regimes, official nature protection clubs existed,
focusing mainly on the politically "safe" issues of wildlife conservation and nature
reserves. The Polish Ecological Club, founded in September 1980, was the first fully
independent environmental group established in Central and Eastern Europe. The rest
of the region saw the creation of independent environmental movements thereafter.
These groups played a major role in the European revolutions of the late 1980s. In
many instances, environmental protests in the pre-revolution days served as a rallying
point from which broader demands for political change emerged.
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In Hungary, mass protests against the Nagymaros Dam were instrumental in
developing an effective political opposition which eventually toppled the Communist
Party's exclusive hold on power. The clandestine release by the Slovak Union of
Nature and Landscape Protectors (Bratislava, Czechoslovakia) of a report detailing the
region's environmental crisis helped turn the people against the Communist regime
there. Similarly, concern over severe pollution helped fuel pro-democracy
demonstrations in Leipzig in the former East Germany.

International Initiatives

International initiatives that reflect concern over the “"global commons" --
particularly the threat to the ozone layer and the prospect of global warming -- are
principally drawn up by the industrialized countries and are therefore often viewed with
suspicion by many developing countries. Furthermore, developing country leaders fear
that efforts to curtail gas emissions that contribute to global warming would constraint
their nations' growth. Many developing countries have indicated that their commitment
to specific international initiatives, however, such as the 1987 Montreal Piotocol on
substances that deplete the ozone layer, is contingent on the industrialized countries'
financial assistance to help them make the transition to more environment-fiiendly
technologies.

Recent global efforts culminated in the U.N. Conference on Environment and
Development (UNCED) held in June 1992 in Rio de Janeiro. The Rio Conference and
Summit concluded two years of international negotiations on treaties regarding
environmental concerns. The expressed purpose of the Rio Summit was to develop
environmental solutions dedicated to the concept of “sustainable development.”

Twenty-seven general principles on sustainable development were contained in
the Rio Declaration. Although the Declaration did not require binding signatures by
member countries, it did set forth a number of important! agreements that could
eventually lead to global standards of behavior. While the Summit did get bogged
down on North-South issues related to blame and financial responsibility, it did provide
further attention and impetus to burgeoning environmental movements in developing
countries.

Malaysia's attitude is probably representative of that of many developing
countries. While the Malaysian government has become environmentally conscious in
recent years, it does not take kindly to international pressure, particularly with regards
to its logging activities. (Timber is Malaysia's second largest commodity export.) Prime
Minister Datuk Seri Mahathir Mohammed argues that now that the developed countries
have sacrificed their own forests and have reached high standards of living, they want
to preserve other countries' rain forests -- in the name of global heritage -- indirectly
keeping countries like Malaysia from achieving the same level of development.

15



While North-South issues can hamper environmental efforts, developing
countries may ultimately have no choice but to bow to international pressures that seek
to control the use of chemicals as well as manufacturing and agricultural processes.
Recent developments signal a closer connection between trade and environment in
future international commercial relations. Conservationists in industrialized countries
are increasingly pushing for trade sanctions to force other countries to improve their
environmental performance. More significant, business groups in industrialized
countries -- with those in the United States being the most vocal -- are becoming
intolerant of what they perceive as competitive advantages gained through lax
environmental standards and enforcement commonly found in many developing
countries.

The issue of establishing a "level playing field" and protection against imports
from countries that provide an "ecological subsidy" (i.e., lower costs of production
because of lax environmental controls) are major points of contention in the current
GATT negotiations. Meanwhile, the proposed trilateral U.S.-Mexico-Canada free trade
agreement is expected to exert pressure on Mexico to harmonize its environmental
practices with those of the other signatory parties.

The new conditions for international development financing will likewise exert
pressure on governments to implement effective environmental regulations. With the
establishment of an environmental department in 1987, the World Bank is starting to
implement new project development procedures in which extensive environmental
assessments are required. More than half of all World Bank loans now contain
environmental components (see Table 11.5 for Level of Local and International Political
Pressures in Selected Countries).
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Table II.5
LEVEL OF LOCAL AND INTERNATIONAL POLITICAL PRESSURE IN SELECTED

COUNTRIES
Country Local Political International Political
Pressure Pressure

Europe
Hungary
Poland
Q

Czechoslovakia
Southeast Asia
Thailand
Malaysia
Indonesia
Latin America

Chile

OO0 600 eoee
COO

e

Mexico

Saurce: SRI International



C.  Environmental Policies and Regulations

Many governments are beginning to tackle environment problems, although
these coripete with more pressing social and economic issues for attention and
resources. The trend in recent years has been the enactment of more stringent
regulations. Weak enforcement, however, is a universal problem. Moreover, fines are
usually so low that enterprises simply include them as a cost of doing business. In
Poland, for example, the penalty for excessive emissions of sulfur dioxide in 1988 was
12,000 zloty per ton, or about US$4.00 per ton.

The new governments in Central and Eastern Europe are beginning to formulate
environmental strategies. Though many of the environmental declarations by the
ministries and the newly formed parliaments are impressive, balar.cing these strategies
with other economic interests and the public's desire for rapid improvements in material
well-being will be difficult.

In varying degrees, Asian and Latin American governments are also becoming
active in promoting environmental issues, passing pollution-control legislation, and
undertaking environmental institution-building. In addition to their increased
willingness to undertake environment-related public sector projects, various
governments are beginning to ask the industrial sector to make reasonable investments
to treat waste generated by its own operations or provide funds for publicly-owned
environmental protection facilities. Environmental impact assessment studies are also
being required more often from potential investors wishing to construct new production
facilities. Some of the key government initiatives in selected countries are discussed
below.

Poland. Since the government change in 1989, major policy initiatives have
been introduced, including:

® Reshaping of the environmental policy to fit the country’s reorientation to
market economics;

® Planning to bring environmental regulatory policies in line with European
Community norms; and

o Establishing a three-phase policy to restore the country’s environmental
quality.
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The Environment Ministry's clean-up program includes the following:

® Closing or restructuring the 80 worst nolluting enterprises, as well as 500
additional plants to be included in a list prepared by the provincial

governments;
o Increasing the size of the coal washing program;
e Desalination of waste water from hard coal mines; and
e Improving drinking water supplies in urban areas.

Hungary. The Ministry for Environment and Water Management was created in
1987 through the merger of the National Office of Environmental Protection and Nature
Conservation and the National Office for Water Management. Its name was officially
changed in 1990 to Ministry of Environmental and Regional Planning (MERP). This
change has freed the environmentai regulatory function from the influence of the more
established water supply and management function. It is not yet clear whether the
separation will eventually make the environment ministry more effective.

In 1990, MERP launched a comprehensive Program of Environmental
Protection. The five priority areas identified by the program included:

L Improvement of air quality;

@ Treatment and risk-free recycling or disposal of hazardous waste;

® Protection of drinking water reserves from further pollution;

o Placement of endangered natural resources under urgent protection; and
e Developmznt of regional solutions to environmental problems.

Specific actions taken under the auspices of the program included protection of
the Danube. For example, the government proposes to develop Czechoslovak-
Hungarian regional development projects, such as establishing an international
conservation park for the Danube region.
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Thailand.  Recent governments have shown more commitment than their
predecessors o bring environmental problems to the forefront. Previous governments
have either ignored the issues or treated them as a political matter. An ambitious plan
is being mapped out that includes the following environmental! priorities:

@ Establishing an indust:ial environment fund;

L4 Requiring annual renewal of factory operation licenses;

® Initiating a system of audit on environmentai programs funded by the
government;

® Giving a higher priority to government investments in industries that are

more environment-friendly; and

® Encouraging formation of industrial estates to centralize industrial
pollution.
Indonesia. The government enacted the necessary standards for

environmental quality, effluents and emissions in 1988 for the fifth five-year national
plan (1989-1993). The plan puts oriority on three environmental issues:

® Abatement of pollution by hazardous waste;
o Prevention of ocean poliution; and
° Prevention of excessive destruction of forests.

Since the Ministry of Population and the Environment is only an administrative
body with no enforcement authority, the government recently established an
environmental protection agency (Bappedal) that reports directly to the oresident.
Bappedal, however, is reportedly constrained by the lack of trained personnel.

A major undertaking by the Indonesian government is the Clean River Program
(Prokasih). Began in 1989, Prokasih serves as the foundation for enforcement actions
related to industrial effluents draining into the 20 key !ndonesian rivers. Standards for
waste quality for specific industries, for example, have already been issued under the
program. Beginning in mid-1991, plants in many industrial sectors, including food and
agricultural processing, textile, and oil-refining industries must provide daily records of
liquid waste flows. While new facilities are required to comply with the new regulations,
most existing plants are expected to be grandfathered. Thus, dumping of untreated
waste in the rivers is not likely to be resolved in the immediate future.
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Malaysia. Environmental Impact Assessments are now required in feasibility
studies for certain sectors, such as agriculture, airport construction, mining, petroleum,
and power generation. Government officials are also reviewing the Environmental
Quality Act of 1974 to give the Department of Environment more power to manage
environmental issues. The governrment has expressed its concerns for the
envircnment, being a signatory to the "Langkawi Declaration on the Environment, "
resulting from the Commonwealth Heads of Government Meeting in Malaysia in 1989
as well as to the "The Kuala Lumpur Accord on the Environment and Development"
resulting from The Fourth Asean Ministerial Meeting on the Environment in 1920. But
the political weakness of the central government, relative to state governments, makes
the enforcement of environmental regulations difficult and often ineffective.

Chile. The administration of President Aylwin has given environmental matters
a higher priority than the Pinochet regime. At the moment, environmental legislation is
dispersed in numerous laws and regulations addressing specific problems and are
implemented by various government bodies. No general environmental law exists and
a national environmental policy has yet to be defined.

To address the situation, President Aylwin set up the National Environmental
Commission (Commission Nacional del Medio Ambiente or CONAMA) in June 1990.
CONAMA is an inter ministerial commission tasked to define and coordinate
environmental policy and activities. Led by the Minister of the National Resources, the
Committee of the Ministers include the Ministries of Health; Economy, Development
and Reconstruction; Agriculture; Mining; Housing and Urbanism; and Transport and
Telecommunications. One of the Secretariat's task is to help set up Environmental
Subcommissions in the Ministries. CONAMA is finishing an inventory of all Chilean
regulations and laws (more than 2,000) and the agencies involved (over 20). The next
stage of CONAMA's work is to draft a modern Environmental Code to be submitted to
Congress for discussion and approval. It is probable that the Commission may function
as a supervisory environmental agency in a later phase.

Mexico. The economic program of President Carlos Salinas de Gortari
includes important social and environmental components. Since he tock office in mid-
1988 to January 1991, 77 new national regulations were issued on environmental
matters. In response to the serious pollution generated by unregulated assembly
plants along the US-Mexican border, the Mexican environmental agency (SEDUE) has
worked with the U.S. Environmental Protection Agency in developing a Comprehensive
Mexico-United States Environmental Border Program. Under this program, the
Mexican Government plans to track movements of hazardous wastes and invest $460
million in 1992-94 for water treatment plants in the border region. In a separate move,
the government introduced unleaded gasoline and closed heavily-polluting industrial
plants, such as the huge Axcapotzalco refinery in Mexico City, to improve air quality in
the urban areas (see Table 11.6 for Environmental Regulatory Status and Enforcement
Capacity in Selected Countries).
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Table 1.6
ENVIRONMENTAL REGULATORY STATUS AND ENFORCEMENT CAPACITY IN

SELECTED COUNTRIES
Country Main Environment Adequacy Enforcement
Regulatory Body of Environmental Capacity
Legislation
Air

Hazardous
Waste

Watevl Solid and

Europe

Hungary Ministry of Environmental Protection, O
Natural Resource and Policy

O k%

Poland Ministry of Environmental
and Regional Planning

O
O
Czechoslovak:a O

Southeast Asia

L

Thailand National Environment Board

© OO0

. Ministry of Science, Technology
Malaysia and Environment *
Indonesia Bappedal and the State Ministry for Q
Population and Environment Q) *

Latin America

Chile National Environmental Organization Q
ana the Ministry of Natural Resources

Mexico Ministry of Urban Development O O

and Ecology (SEDUE)

O
*

@ = Inadequate or non-existing laws *** = High
and regulations
£ = Flaws in laws and regulation = Moderate
N
O = Generally good laws and % = Low
regulations
O = Protection fully consistent with
OECD regulations

Source: SRI International



D. Financial Considerations

As discussed above, potzntial demand is influenced by politicai pressures,
enforcement of laws and regulations, and governmental plans. But realization of actual
demand will be triggered by availability of appropriate financing.

Government Resources

Governments at the central, regional, and municipal levels are the principal
potential buyers of environmental goods and services in the developing countries.
Many governments in industrializing countries show increasing willingness to
appropriate funds to address environmental problems. They either use the regular
budget or special environmental funds fed by revenues from levies, fines, fees, custom
tariffs, and others.

In Thailand, new legislation was passed to provide $20 million for an
environmental fund. The fund will be used to provide for low-interest loans to small-
and medium-sized companies for the installation of air and water pollution control
devices. Furthermore, in an effort to reduce the amount of industrial and residential
waste that end up in the country's waterways, the government approved a 50 billion
baht program to build waste treatment systems in Bangkok, Chiang Mai, Phuket,
Pattaya, and Sakon Nakhon. The first phase is a 5 billion baht project to construct
treatment facilities in five Bangkok districts starting this year.

Private Sector [nvestment

Companies in developing countries lag behind their U.S. and European
counterparts in positioning themselves with an environmentally conscious image. In
general, firms in the developing world tend to disregard environmental protection, and
purchase anti-pollution equipment only if required by the government. In truth, this is
not different from the situation in industrialized nations in the past. However, it is clear
that the global trend towards more stringent environmental regulations will force many
more companies to invest in pollution abatement and control products in the near
future. In view of the lack of financial strength of many developing-country firms and
the capital investments required, the introduction of pollution abatement equipment will
exert significant financial impacts on private producers.

Privatization of state enterprises will be a prime generator of demand for
environmental products.  Modernization of the capital infrastructure, including
application of energy-efficient technologies, generally follows privatization since private
investors want to achieve market efficiencies as soon as possible. In Central and
Eastern Europe, foreign investors plan to invest billions of dollars over the next five
years upgrading industrial facilities throughout the region. In addition, companies in
the environment industry may be direct privatization participants as governments
transfer the operations of public utilities -- such as water and sewage system

23



management, and collection, transport and disposal of solid and hazardous waste --
into private hands. Thailand, for example, plans to privatize the provision of waste
water treatment services for its 18 industrial estates.

Foreign Sources

Foreign aid is an important source of finance in helping developing countries
resolve environmental problems. The developing world frequently receives loans from
multilateral institutions as well as from various bilateral and non-governmental sources
for this purpose. For instance, 42 percent of the approximately $2.5 billion that the
central government plans to invest to control air pollution in Mexico City will be
provided by foreign governments and multilateral financial institutions.

In Central and Eastern Europe, the clean-up costs are so staggering that foreign
aid is a critical factor for any effective remediation to take place. In Poland alone,
environmental clean-up is projected to cost $20 billion over the next 10 to 20 years.
The political and economic restructuring being undertaken in this region has already
attracted considerable financial support from Western governments and international
lending institutions. The financing of environmental projects is an extension of the
economic restructuring initiatives now under way.

The European Community has so far committed $65 million for environmental
programs in Poland and Hungary. The United States has provided Hungary and
Poland with $40 million in environmental aid with future plans to provide funds to
Buigaria, Czechoslovakia, and Romania. [n addition, the World Bank made an $18
million loan to Poland to help improve environmental management practices (see Table
I1.7 for Ability and Willingness to Pay for Envircnmental Goods and Services in
Selected Developing Countries).
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Table 1.7
ABILITY AND WILLINGNESS TO PAY FOR ENVIRONMENTAL
GOODS AND SERVICES IN SELECTED DEVELOPING COUNTRIES

Country Government Private Foreign
(National, Regicnal Industry Aid
and Local) Organization
Europe O
Hungary O
Poland O

Czechoslovakia

©00 0OCO

Southeast Asia @
Thailand
Malaysia @
Indonesia

Latin America

Chile &\

Mexico

OO0 000 09@

©®
90O

Source: SRI International



I ASSESSMENT OF SELECTED ENVIRONMENTAL ASSISTANCE
PROGRAMS

A.  Japan's Environmental Assistance Program
Overview

The Japanese government has increasingly recognized the importance of
safeguarding the environment in developing countries. In Japan, the public sector has
been the leading actor in efforts to facilitate the introduction and transfer of
environmental goods and services to developing countries. The government has
channeled its environmental-oriented assistance primarily through the Overseas
Economic Ccoperation Fund (OECF), the Japan International Cooperation Agency
(JICA) and several other government development ministries.

Japan's overseas environmental assistance programs have focused on pollution
control, waterworks and sewers, urban sanitation, water resource development,
afforestation and forest conservation, and disaster prevention. The areis of water
purification, waste water treatment, and waste disposal have typically zccounted for
about 70 percent of Japanese environmental aid.

The government's environmentally-related assistance consists almost
exclusively of;

® Bilateral loans and grants;
o Technical assistance; and
¢ Multilateral aid.

In 1989, Prime Minister Sousuke Uno pledged that Japan would provide ¥300
billion (US$2.1 billion) in official development assistance (ODA) in the area of
environmental protection to developing countries between 1989 and 1991. The dollar
amount of ODA environmental sector grants and loans as well as its share of total ODA
assistance has increased gradually but steadily since 1986 (See Table Iil.1 for Official
Development Assistance). The majority of this aid -- like most Japanese development
assistance -- consists of loans to large-scale infrastructure projects implemented by
Japanese firms.
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In addition to bilateral grants and loans, the Japanese government provides
technical assistance consisting of three types of activities:

® Acceptance of trainees into group training courses in Japan;

® Dispatch of Japanese experts to developing countries; and

® Equipment grants including technical assistance components.
Table Iil.1
Japan's Official Development Assistance (ODA) in the Environmental Sector
Fiscal Grant Aid Share ODA Loans Share
Year (¥100 (%) (¥100 Million) (%)
Million)
1985 176.5 18.4 748.9 10.7
1986 144.9 13.9 117.2 2.8
1987 252.2 23.8 321.1 4.6
1989 206.2 21.3 851.9 8.0
1989 227.4 21.2 920.2 9.4

Source: Ministry of Foreign Affairs, Japan's Official Assistance ,
1990.

In 1989, the Japan International Cooperation Agency (JICA) -- Japan's main
organization responsible for technical cooperation -- accepted 245 participants from
developing countries into group training courses on environmental topics. This
initiative has provided the most direct collaboration between the government and the
private sector. One major private sector participant is Keidanren, the highly influential
association of large Japanese industrial firms.

The Japanese government also provides multilateral aid through inteinational
environmental organizations such as the United Nations Environmental Program.. with a
Japanese contribution of $5 million in 1989, and the forest conservation progriams of
the U.N. Food and Agriculture Organization and the International Tropical Timber
Organization.  Japan is also promoting the establishment of a UN. Global
Environmental Conservation Center, to be based in Japan. A major purpose of the
center would be to support environmental technology transfers to developing countries,

1 Share of total project loans.
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particularly those addressing global environmental problems such as the emission of
gases causing the "greenhouse" effect.

Overseas Economic Cooperation Fund (QECF)

OECF is the agency responsible for administering Japanese ODA loans for
capital-intensive infrastructure projects such as dams, roads, power plants, and mines.
Loans continue to account for a large share of Japanese aid (48.1 percent in 1987),
although grants have been increasing.

OECF has recently undertaken several environmentally-related initiatives. First,
an environmental adviser was appointed in October 1988, although there is no
environmental division within OECF. Secondly, in November 1989, OECF published
guidelines for environmental considerations in some types of projects. The Ministry of
Foreign Affairs announced on May 25, 1991, that it will draft new guidelines to ensure
that road, agricultural and electrical development projects are environmentally sound,
later expanding these to include transportation, water supply, and pipeline projects.
The Ministry indicated that developing countries will be asked to revise projects not
meeting the guidelines, the first of which vill be implemented in 1992,

OECF's collaboration with the private sector has been limited to activities by
Japanese firms to help recipient developing countries to prepare their requests for
Japanese aid. The role of Japanese firms in actual project implementation remains
significant but has declined somewhat in recent years. According to the Ministry of
Foreign Affairs, Japanese companies won contracts for 38 percent of all ODA loans in
1989 (down from 67 percent in 1986); developing-country firms won 41 percent of
contracts, U.S. firms won 5 percent, and firms from other QECD countries won the
remaining 16 percent. Japanese ODA loans have been widely criticized as promoting
the economic interests of Japanese companies; however, 80.5 percent of Japan's ODA
loans in 1989 were provided on a generally untied basis.

Japan International Cooperation Agency (JICA)

JICA, a quasi-independent agency established in 1974, administers Japan's
technical cooperation programs as well as some general grant aid. In August 1989,
JICA established an Environment Section within its Planning Department, with a
director and a part-time staff of three JICA personnel. JICA has also developed
environmental guidelines for use in design of individual categories of projects, such as
dams and roads. However, full environmental impact assessments are not required
except in specific cases. Much like OECF, JICA's environmentai programs have been
carried out almost exclusively by the private sector.
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JICA's technical cooperation programs promote technology transfers through the
acquisition of technical skills within developing countries. JICA conducts group training
courses for developing-country personnel, mainly from the public sector, in a variety of
topics related to environmental protection. In addition, the agency sends individuals
and teams of experts to provide technical assistance to developing countries, often in
the form of development surveys. These development surveys usually lead to a
request by the developing country for Japanese aid in the form of grants or loans.
Equipment used in these surveys, such as pollution-monitoring devices, is often
donated to the host country.

JICA also provides "project-type" technical assistance, combining experts,
surveys, and training in a single project (see Table Ill.2 for summary of recent JICA
technical assistance activities).

A current example of JICA project technical cooperation is the establishment of
an environmental research and training center in Thailand, with construction being
financed with ¥2.3 billion in grant aid. Construction of a similar center is in progress in
China; in addition, 180 Japanese-made environmental monitoring stations have been
placed throughout China.
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Table 1.2

Japanese Technical Cooperation on the Environment (Fiscal Year 1989)

Number of Number of Number of Number of
Participants in Dispatches of Technical Development
Group Training Individual Cooperation Studies
Exports Projects
Environmental
Administration 26 9 2 -
Air Poiiution 36 12 - 4
Water Pollution 18 12 - 5
Ocean Pollution 4 1 - 1
Water Supply and .
Sewerage 30 18 2 11
Ground water
Development - 12 - 11
Waste Disposal 22 1 - 4
Mining Pollution 21 - 3 -
Conservation of
Ecosystems 20 5 - -
Afforestation 61 16 12 5
Disaster Prevention 17 45 3 5
Flood Control 10 6 - 9
Energy
Conservation - - - 2
TOTAL 265 137 22 57

Source: Japan International Cooperation Agency
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In Mexico City, from 1986 to 1989, JICA conducted a development survey on air
poliution control. During the course of the survey, Japanese experts were sent to
Mexico, and Mexican trainees participated in group courses in atmospheric
conservation in Japan. The measuring equipmerit used in the survey was given to
Mexico as an equipment grant. In June 1990, following on the results of the survey,
Japan and Mexico jointly announced a ¥69.33 billion ($485 million) Japanese ODA
loan for a project to desulfurize heavy fuel oil and diesel oil in Mexico City.

JICA has stated that it intends to deploy environmental officers in overseas
diplomatic posts. However, JICA is severely undersiaffed, with a total of only 47 staff
members overseas in 1988 (as compared to more than 2400 USAID overseas staff);
therefore, implementation of environmental guidelines and initiatives in its development
assistance may prove difficult.

Government Ministries

The Ministry of International Trade and Industry (MITI) sponsors Japanese
private-sector participation in technology transfers through its Association of Qverseas
Technical Scholarship (AOTS), which funds training of managers and engineers from
developing countries at Japanese host companies. In 1988, AOTS sponsored 2700
trainees, covering all fields of business and engineering.

The Japanese Environment Agency assists in transferring some environmental
technologies to developing countries, particularly in the area of pollution monitoring
and control; however, its budget for foreign assistance was less than $1 million in 1989.

Japan Federation of Economic Qrganizations (Keidanren)

Keidanren, a highly influential association representing large Japanese
industrial firms, has begun developing closer ties with official aid agencies. In April
1989, OECF and Keidanren founded the quasi-governmental Japan International
Development Organization Limited (JAIDO) to promote Japanese private-sector
involvement in development assistance. JAICO cooperates with Japanese
development agencies, as well as U.N. agencies and the World Bank.

31



On April 23, 1991, Keidanren issued a Global Environmental Charter calling for
increased environmental responsibility on the part of its affiliated firms. The charter
included two recommendations on technology transfers related to the environment:

® Companies shall seek appropriate means for the domestic and overseas
transfer of their technologies and expertise for dealing with environmental
problems and conserving energy and other resources.

e In participating in official development assistance projects, companies
shall carefully consider environmental and anti pollution measures.

Non-Governmental Orpanizations

In contrast to the situation in most aid-donor nations, non-governmental
organizations (NGO's) in Japan, including environmental conservation groups, have
played almost no role in foreign aid, whether in consulting, lobbying, project
implementation, or as sources of development funds.

B. The European Community's (EC) Environmential Assistance Programs

EC Environmental Development Assistance

The European Aid Program is mainly carried out under the auspices of the Lomé
Convention, currently in its fourth round. The Convention organizes EC financing of
projects in the 69 African, Caribbean, and Pacific countries forming the ACP Group.
More than half of EC aid goes to sub-Saharan Africa. While EC agreements with Asian
and Latin American aid recipients are not as elaborate as those under the Lomé
Convention, Lomé is the overall model for EC aid.

Title | of the Lomé IV Convention deals specifically with EC environmental aid to
ACP Group countries. This section promotes a long-term, comprehensive approach to
environmental preservation, including environmental impact assessments of proposed
projects "as appropriate."  Regarding environmental technology transfer, the
Convention calls for incorporation of "suitable educational, training, information and
research schemes in projects and programs.” In addition, parties to the Convention
may request consultation on potential ecological hazards resulting from the application
of industrial technology. However, apart from these statements, the Convention does
not outline specific programs for environmental technology transfers.

In recent years, co-financing of projects with private-sector lenders and NGO's
outside the framework of the Convention has increased. Beginning with Lomé Il
measures were initiated to promote greater private investment in developing countries,
including investment promotion and guarantee arrangements; joint insurance of
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investments; and export-stabilization grants and loans. These sorts of measures could
potentially be directed toward environmental technology transfer.

EC Research Programs

European Community research funding is structured and guided through a
series of four-year Framework Programs. In April 1990, the Council of Ministers
approved the Third Framework Program, covering the period 1990-1994. Total funding
available for this period, including funds remaining from the Second Framework
Program, is 8.8 billion European Currency Units (CCUs), or about $11.8 billion.
Several of the specific programs within the Second and Third Framework Programs
directly or indirectly involve environmental technology transfers to developing
countries.

EC research programs provide funding for industrial firms, universities, and
research institutes in EC member states. Forms of support include contracted research
with cost sharing, coordination of collaborative research, and the EC's own research
activities. The latter consists of work carried out by the Joint Research Center (JRC),
which has environmental protection as one of its priorities. Part of the JRC's mission is
to develop technical and research cooperation with industry as a mechanism for
technology transfer.

The three research programs with the greatest emphasis on environmental
technology transfer programs are listed below:

® STD: Science and Technology for Development

The purpose of STD is to promote scientific cooperation between EC
member states and developing countries. Conservation and
environmental management are among the research priority areas for
STD. Technology transfer activities include training and mobility of
developing-country scientific personnel; provision of equipment; and
creation of research networks. The program is funded at a level of 80
million ECUs over a 5-year period.

o NETT: Network for Environmental Technology Transfer

NETT promotes cooperation between suppliers and users in the field of
environmentally clean technologies. The network was established by the
EC Commission as an independent association in 1988. Consulting
services are provided by industrial and university-based experts
associated with the network. NETT also makes information available on
environmental technology markets; technical options open to industry;
current or prospective environmental standards and regulations; and
existing programs of financial and technical support by the EC and
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national governments. In addition to its present role in technology
transfers among EC member countries, NETT could potentially serve as a
conduit for environmental technology transfers to developing countries.

o International Scientific Cooperation

The EC promotes international scientific cooperation through a network of
agreements with countries throughout Latin America and Asia. Within
these agreements, the EC sponsors joint research projects, organizes
workshops, and provides grants to developing-country scientists to
perfoim research at European laboratories in a range of fields, including
environmental protection.

EC Environmental Assistance to Central and Eastern Europe

The European Community's support for economic reconstruction in Central and
Eastern Europe is organized under the PHARE (Poland and Hungary Action for
Restructuring of the Economy). Originally targeted at Poland and Hungary, PHARE
also encompasses Bulgaria, the Czech and Slovak Federal Republic, Romania and

Yugoslavia.

The majority of PHARE aid consists of financial and technical assistance for
economic restructuring projects. In addition to sectoral projects in such areas as
agriculture, investment, and services, PHARE places a high priority on environmental
protection and repair of environmental damage in Central and Eastern Europe, in order
to improve the long-term prospects for balanced, sustainable development and to
attract investment.

PHARE funds are made available as grants, not loans. For 1991, PHARE
budget allocations totaled ECU 785 million; for 1992, the projected total is ECU 1
billion. Annually, the EC outlines an "indicative program" with each recipient country
setting out the priority areas of PHARE funding. Implementation of specific projects,
including procurement of supplies and technical assistance, is conducted by the
recipient country in consultation with the PHARE Operational Service.

While PHARE does not have a formal role in promoting Western exports of
goods or services, PHARE programs typicaliy call for technical assistance by western
consultants and procurement of western technclogies, such as environmental
monitoring equipment. In addition, althougn PHARE is not intended to replace private
investment or to serve as an investment guarantee fund, PHARE financial assistance
within a project may be used as equity funding for starting up new ventures and joint
ventures with western firms.
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In 1990, the first year in which PHARE assistance was made available,
environmental protection and cleanup projects received high priority, accounting for
ECU 102.5 million out of a total of ECU 430.6 million in economic restructuring
assistance. The projects listed are the ECU 102.5 million of PHARE environmental
assistance in 1990 (see Table l1i.3 for PHARE Environmental Impact Programs, 1990).
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Table . 3

PHARE Environmental Impact Programs, 1990 and 1991

Country Program Value Goal
Poland Environmental Protection | ECU 22 million To help Poland strengthen and improve its air and water monitoring network
Program and to support urgent measures to improve conservation, waste disposal, and
reduction of harmful emissions.
Hungary Environmental Protection | ECU 25 million To improve Hungary's air and water monitoring capacity and to finance
Program improvements to waste disposal, regeneration of lake ecosystems, reduction of
harmful emissions, and training in environmental protection. For the longer
term, the program supports environmental strategic planning and institutional
strengihening.
Hungary Regional Environment ECU 2 million EC participation in an independent, non-profit envircnmental research and
Center policy center which will address environmental problems throughout Central
and Eastern Europe.
Bulgaria Air Poliution Monitoring ECU 3.5 million To provide immediate improvements in the existing network for regular
Program monitoring of air poliution in Bulgaria, by providing equipment for air quality
and emission control.
Czech Federal | Environmental Protection | ECU 30 million To improve the country's capacity for environmental maonitoring, and to assist
Republic Program with hazardous waste disposal and nuclear safety. The program provides for
toxicological testing of food and water quality.
Former East Environmental Protection | ECU 20 million To improve air and water quality monitoring, strengthen treaiment capacity,
Germany Program and reduce emission of pollutants.




Table lll. 3 (continued)
PHARE Environmental Impact Programs, 1990 and 1991

Country Program Value Goal
Hungary Assistance for Energy| ECU 5 million To assist Hungary in diversifying its energy resources and improving its
Sector Restructuring capabilities in energy efficiency and conservation.

Region-wide Joint Venture Support ECU 20 million To stimulate small-scale and medium-scale enterprises in the EC to create
and/or expand joint ventures in Central and Eastern Europe, with the long-term
purpose of transferring technology and know-how into the region. The
program will provide assistance in identifying potential projects and partners;
supporting feasibility studies; contributing start-up capital; and supporting
technical and managerial training.

TOTAL ECU 127.5 million




C.  U.S. Private Sector Capabilities and Environmental Assistance Programs

Private Sector Programs

With the expansion of U.S. private sector participation in international trade,
there is increasing opportunity for U.S. industry and trade associations to enhance their
role in assisting U.S. firms introduce and transfer environmental goods and expertise to

developing countries.

U.S. industry associations have been classified by major areas of environmental
expertise or technology. These areas include:

® Pollution Control

@ Recycling

® Environmental Quality

° Waste Management

o Water Management

° Environmental Education

® General Environmental Technology

The following matrices provide an illustrative overview of the current activities of
nearly fifty U.S. associations. A complete list of associations and their contact
information is provided in Appendix 1. Association membership generally consists of
executives representing manufacturers, suppliers, and contractors which produce,
utilize or monitor developments in environmental technology. Consultants, government
officials and other related industry associations (e.g., umbrella associations) are also

included in association memberships.

The major functional activities carried out by the associations which might be of
some relevance to possicle AlD-sponsored initiatives have the following
characteristics:

© International presence or representation:;
® Distributing business leads or trade inquiries to association members:
® Collaborating with government agencies and bodies on industry policy

and regulation;
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L Providing technical assistance and services;

o Providing technical training for association members:

o Conducting conferences or seminars: and

® Sourcing and disseminating technical and industry information.

The matrices illustrated in Table 1.4 suggest that maintaining a resource facility
which gathers and assembles statistical, scientific, and legislative materials has been
the primary activity of most associations. The associations often serve as information
“clearinghouses” for their members, compiling materials for journals and other
publications. Conducting conferences and annual meetings ranks as the second
leading activity. These events provide forums for company and industry experts to
introduce and exchange environmental technical or market developmenis, and to
discuss potential business opportunities.

Providing technical training and technical assistance at the state and local level
ranks third. The associations provide technical training seminars, workshops or
continuing education courses as well as publish technical handbooks or texts for other
organizations or educational institutions. In addition, some associations award
certifications upon course completion and provide job placement assistance. Activities
of associations providing technical services include assisting government bodies
implement legislated programs, structuring and operating community services such as
recycling programs or arranging for environmental industry experts to provide technical
assistance.

Fewer associations engage in lobbying efforts at the national, state and local
levels. Associations may represent both manufacturers and resource producing
industries whose operations are affected by environmental legislation. Likewise, they
may provide legislators with analytical materials and information. Of the associations
surveyed, pollution control associations appear to be most actively involved in liaising
with the government to influence regulatory and policy developments. Clean air
legislation, in particular, has been a major issue for pollution control groups.

Few associations are actively involved in distributing trade and business leads
among their members. In order to promote the industry's business activities, however,
some associations provide advertising in their publications for environmental goods
and services suppliers and buyers. They may also conduct public relations or public
affairs programs.
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Currently, most trade associations are not involved in international market
development activities. There is untapped potential for associations to establish offices
or representatives overseas as well as links with overseas affiliates. Trade
associations couid also consider developing industry missions which sponsor overseas
visits by U.S. environmental experts or executives to provide technical or advisory
services.

Educationally-based environmental programs or institutions, unlike their
commercial counterparts, have been very active in working with private and public
sector clients in developing countries addressing environmental issues. In many
cases, these insti