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Assessment of U.S. Environmental Technology'Strengths and Applications Executive Summary-

EXECUTIVE SUMMARY 

Approximately 10% (about $13 billion) of revenues for American environmental 
equipment and service companies came from outside the United States in 1992.
Among the 12 business segments in this industry, non-U.S. revenues range from a low 
of near zero for private water utilities to almost 60% of total revenues for environmental 
energy sources. A summary of international revenues, by segment, is shown in the 
following table. 

EBI 

Total US 

Segment 
SERVICE: 
Analytical Services 
Solid Waste Mgmt 
Hazardous Waste Mgmt 
Remediation/Indust Svc 
Engineering/Consulting 
EQUIPMENT:
Water Treat/Infra Eqpt 
Envl Instruments 
Air Pollution Control Eqpt 
Waste Mgmt Eqpt 
RESOURCES:
 
Resource Recovery 
EnvI Energy Sources 
Water Utilities 

Market 
($BiI) 

1.8 
28.2 
9.4 
8.3 

14.2 

13.0 
1.8 
5.4 

11.5 

16.1 
2.2 

21.8 
Totals: $ 133.7 

"average of three years (1990 to 1992) 

Estimates 
Approx 

Approx Value 
% Export 

Export ($111) 

2% .04 
8% 2.20 
3% .32 
4% .35 
6% .85 

16% 2.10 
50% .90 

9% .50 
9% 1.00 

20% 3.20 
59% 1.30 

0% N/A 
10% $ 12.8 

Responses from Study* 
90-92 90-92 Approx 

Average Average Total 
%Growth %Growth Growth 

Total Intl By 1995 

20% 28% 10% 
8% 25% 

15% 26% 60% 
7% 26% 95% 

11% 27% 75% 

7% 13% 150% 
26% 30% 30% 
22% 41% 70% 

-

-
-

-

All Data for 1992, Do!lar Amounts In $ Billions 
N/A Not Applicable 
- Insufficient Data 
Source: Environmental Business International, Inc. 

As apercentageof total revenues, the top "exporting" environmental industry segments 
are energy, instruments and resource recovery. The top segments in terms of current 
export dollars are resource recovery, solid waste management and water treatment 
equipment and chemicals. 

Services represent 46% of the domestic environmental marketplace, but account for less 
than 30% of "exports." Equipment is only 24% of the U.S. marketplace, but accounts 
for over 35% of the exports. Environmental resources, with 30% of total revenue, also 
has 35% of environmental exports. However, in terms of dollar volume, all three 
sectors are relatively on par. This is shown in the following table: 
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Approx Percent Tota! % Total 
Market of Total Approx VaI.Exp Envl 

Env. Sector ($B1P) Env. Mkt % Export ($311) Export 

Service 61.9 46% 6% 3.8 30% 
Equipment 31.7 24% 14% 4.5 35% 
Resource 40.1 30% 11% 4.5 35% 
Total: 133.7 100% 10% 12.8 100% 
Source: Environmental Business International, Inc. 

Geographic Distribution of Exports 
Two thirds of all environmental exports are to modem western economies in Western 
Europe and North America, i.e. Canada. This is not surprising for two reasons. First, 
these regions are somewhat similar to the United States, so language and cultural 
barriers are less of an issue than in, for example, Southeast Asia. Second, 
environmental markets in these areas are relatively mature, so a healthy need for 
environmental equipment and services exists. 

Foreign Clients 
The type of client varies by segment and there is no one dominant type of client for the 
industry as a whole. However, some trends are notable. Among equipment and 
product segments, the overwhelming majority of international sales are to local 
industry. In fact, for these segments, industrial facilities account for over two-thirds of 
sales outside the United States. 

Among service segments, the situation is not so homogeneous. Industry, either local 
or multinational U.S. companies, are the dominant foreign client for labs, hazardous 
waste management firms and environmental engineering/consulting firms. Government 
clients, at various levels, represent the bulk of overseas clients for solid waste and 
remediation firms. 

Financing Export Sales 
Commercial bank trade financing services such as letters-of-credit and buyer self
financing (direct payment) were the primary payment methods used by companies in 
this study. Ironically, although so many firms rely on their customers to come up with 
their own financing, many of thesc same vendors complain about the lack of available 
funding for environmental projects and the scarcity of trade financ,.ng. 

Drivers of International Business 
The clear driver - mentioned most often historically and in this study - is regulations. 
Without legislation, standards and enforcement, there is little incentive for producers of 
pollution and waste to address those problems. 

Development of environmental markets within various countries and regions appear to 
evolve as those same economies deveiop. That is, as a society's standard of living 
rises, its desire to keep the environment clean and healthy for its citizens rises. In the 
industrialized world, for example, many years of both industrial activity (leading to 
pollution problems) and environmental regulation (seeking to repair those problems) 
have led to a relatively sophisticated approach to tackling these issues. Conversely, in 
countries where actually raising the standard of living is the overwhelming societal 
priority, environmental concerns tend to take a back seat to economic development, as 
is the case in much of Latin America. 
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However, spending for the benefit of the environment is increasingly becoming
economically driven. As the prices of raw resources rise (e.g. the price of virgin 
energy, water, land, minerals, etc.) and as the cost of waste disposal increases (e.g.
solid waste tipping fees, water discharge costs, air pollution control, etc.), the cost of 
recycling or reclaiming resources within the economy becomes increasingly
competitive. Thus the development of a "circular" or "sustainable" economy becomes 
increasingly driven by economics or markets. 

Barriers to International Sales 
Barriers can be categorized into two types, those that are internalto the firm, and those 
that are characteristic of the markets or countries into which the business must sell, i.e. 
external. 

Internally, the largest barrier to international expansion is the effort and expense
required to learn about, understand, and develop relationships in a foreign country.
This was mentioned by more companies in this study than any other internal barrier. 

The "ability of a client to pay" is one of the most significant obstacles to selling abroad 
and is the most notable "external" barrier mentioned by companies in this study.
Depending on the overall health of the local economy, companies who can arrange
financing for foreign projects generally have a better chance of overcoming this 
problem. 
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PURPOSE 

As part of is work in energy-related environmental and health issues, the U.S. Agency
for International Development (USAID) seeks to integrate American environmental 
technology into its development programs. This report attempts to provide USAID
with an assessment of the applications and strengths of U.S. environmental equipment,
products and services in global markets. The dath and discussion contained in the
following sections will provide USAID with information and insights to assist them in
their program development and integration efforts. It delivers a comprehensive
overview and detailed analysis of the current status of, and trends in, the international 
activities of U.S. environmental businesses. 

The report is largely the result of research on the international activities of American
owne. emvironmental businesses. Coupled with this data, additional information on
markets was compiled and presented in an easy-to-interpret format in order to provide a
better understanding of the size, scope and direction of the foreign operations of the 
U.S. environmental industry. 

The data is presented by business segment (e.g. Solid Waste Management, Air
Pollution Control Equipment) in order to facilitate USAID's understanding of the scope
and extent of the international component of each environmental business activity. 

SCOPE AND METHODOLOGY 

To achieve its purpose of providing USAID with an overview of the international
activities of U.S. environmental businesses, Environmental Business Research (EBR), 
a division of Environmental Business International (EBI), used a combination of
primary research and secondary sources for obtaining detailed data on each segment of
the industry. However, data and perspective on each segment have been accumulated 
for more than the six years that EBI principals and associates have been researching,
analyzing and working within the environmental industry. 

The data is presented in 4 major sections, The Global Environmental Industry -
Overview, Summary of Research, Conclusions, and Recommendations. The report
also includes 3 appendices. The scope, methodology and rationale used in each of 
these is discussed in this section. 

The Global Environmental Industry - Overview 

Section 1 sets forth EBI's definition of the scope of the environmental industry and
discusses the various foreign markets for environmental equipment, products,
technology and services. The information presented in this section is based on the 
ongoing industry research that is the core of EBI's business activities. 

EBI includes twelve business segments in its industry definition. These can be
grouped into three broad sectors - Services, Equipment/Products and Resources. Each 
segment is discussed in Section 1. 

The equipment segments, Water Treatment/Infrastructume Equipment and Chemicals,
Environmental Instrumentation, Air Pollution Coihtrol Equipment and Waste 
Management Equipment, can represent a direct link between technology and the market.
The majority of technology applications, however, flow through the service providers,
Analytical and Lab Services, Solid and Hazardous Waste Management, Remediation, 
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and Environmental Engineering and Consulting. The resource segments, Resource 
Recovery, Environmental Energy Sources and Water Utilities, however, are direct 
purchasers of equipment and services. 

Also included in Section 1 is a relatively brief summary of market conditions for 
environmental products and services in major foreign markets. This section was based 
on a number of published and unpublished sources, including various market research 
reports, the U.S. Department of Commerce (DOC), the U.S. Environmental Protection 
Agency (EPA) and USAID Business Focus Series Reports. 

Section 1 is not intended to be a complete briefing on foreign markets - that is beyond 
the scope of this study. However, it should provide a bare-bones context in which to 
understand the reasons behind the geographic distribution of U.S. environmental 
equipment and service sales abroad (e.g. why some segments have greater penetration 
in one market vs. another). 

Summary of Research 

Section 2 presents the results of our research on the international activities of U.S. 
environmental businesses. Following is a brief discussion of the actual study and our 
methodology in collecting the data along with a discussion on the presentation of the 
data and analysis as they appear in the report. A copy of the ques;tionnaire used to 
gather information on international activities appears in the appendices. 

Study of International Activities of U.S. Environmental Businesses 
For this report, EBR attempted to gather data from over 330 companies in all segments 
of the environmental industry except water utilities. The reason for the exclusion is 
that, to the extent of our knowledge, American operators of water utilities do so entirely 
within the U.S. 

Of the more than 330 companies who were contacted, 110 companies responded 
either voluntarily or through our follow-up efforts over the past three months. No 
information was received from companies in the Environmental Energy segment. 

No data was received from the Waste Management Equipment segment either and only 
one response was received from the Resource Recovery segment. The reasons for the 
small response rates among these segments are unclear. However, companies in these 
segments were also unresponsive to repeated follow-up attempts. 

Summary of Research 
Section 2 provides a question-by-question summary of the international activities of 
each environmental business segment, based mainly on the research performed for this 
report. To supplement data from the international activities study, a variety of previous 
EBI research was referenced. These studies were performed between late 1991 and 
July 1993 and covered the following topics. Most of this research has already been 
published in past issues of EnvironmentalBusinessJournal,an EBI publication and a 
leading source of business information on the environmental industry. 

Environmental Business International Inc. San Diego, CA December 1993 



iii Assessment of U.S. Environmental Technology Strengths and Applications 

STUDY SUBJECT DATE PUBLISHED 

" Environmental Labs ................................................................... January 1992
 
" Environmental Instrument Manufacturers ..................................... August 1992
" Business Management ........................... October 1992
" Water/Wastewater Equipment Manufacturers ................................. March 1993
" Environmental Engineenrg!Consulting Firms ................................... April 1993 
" Remediation Companies ................................................................. June 1993
" Air Pollution Control Equipment Manufacturers ................................. July 1993
 

In addition to our own research, we referenced a number of outside, secondary sources 
as well. Publications such as Environment Today and Smith Barney PollutionControl 
Monthly and organizations such as TechKNOWLEDGEy Marketing Services, William T.
Lorenz & Co. and the American Water Works Association were used. All secondary 
sources are referenced at their point of use. 

Wherever possible, each segment summary includes data from all questions in the 
study. The subjects covered in the study include the following: 

" Amount of Non-U.S. Business
 
" Trends in International Business
 
* Type of Foreign Operations

" Foreign Clients
 
" Barriers to Entry in Foreign Markets
 
* Drivers of Foreign Business 

Segment sz.mmaries include all data available from each of these categories. However, 
not all information was available for each segment. 

Although requested, information regarding a breakdown of "Second-tier" domestic and
international sales by type of equipment or service (e.g. media for/in which E/C
services are provided or type of air pollution control equipment) was not available for
this report. Very few companies offered that information and the data gathered was 
insufficient for analysis. 

Conclusions 
Section 3 summarizes the data and conclusions presented in Section 2 and attempts to
provide some overall conclusions about the data. Summaries of international activities 
are providcd by business segment and by the subjects covered in the segment
discussions. In addition, comparisons of selected data are made between results for
environmental service vendors and environmental equipment manufacturers. 

Recommendations 

Section 4 provides a number of recommendations based on our analysis of the primary 
research and secondary data presented in this report. 
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Appendices 

There are three appendices included with this report. The first appendix contains a 
summary of the responses to each question in our study. These responses are grouped 
by business segment and each responding company is listed alphabetically along with 
relevant responses. 

The second appendix includes a blank copy of the questions used and a one-page 
summary of the responses from each company that returned complete or partially 
complete information. Individual company responses are presented alphabetically and 
grouped by segment. 

The last appendix presents a summary of the contact log used in gathering this 
information. Grouped by segment, contacts are listed alphabetically with a summary of 
follow-up activity and responses. The third appendix can serve as a directory for 
USAID personnel interested in contacting companies mentioned in this study. 
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DEFINITION 

Environmental Business International (EBI) defines the private sector "environmental
industry" as those business activities associated with the control of chemicals and resources that affect the health of humans and biosystems. Within the scope of thisdefinition, EBI has identified twelve segments of business activity in the environmenL
industry. They are summarized inExhibit I-1. 

Exhibit 1-1 Environmental Industry Business Segments 

EnfrnetlServkes 
Analytical/ Analytical testing, sampling, and related laboratory services. 
Laboratory Services 
Solid Waste Collection and disposal of residential, commercial and industrial non-
Maagement hazardous solid waste. Ownership and operation of transfer stations, 

materials recycling facilities (MRFs) and landfills. 
Hazardous Waste On or off-site management of hazardous wastes. Includes such activities as 
Management ownership and operation of treatment, storage and disposal (TSD) 

facilities, sampling, packaging, labeling and tracking wastc. !r'udes these
services for medical and nuclear wastes. 

Remediation/ Remediation construction and related services for cleanup of contaminated 
Industrial Services sites. Also includes services for cleanup and treatment of contamination 

related to under round storage tanks (USTs) and asbestos abatement. 
Environmental Front-end" study, analysis, design and engineering services. Includes 
Engineering & perm!tting, compiiance, facilities O&M, audits, risk analysis, site
Consulting assessments, impact statements, industrial hygiene, litigation support,

pollution prevention, waste minimization, etc. 

Enovnmental Products, Equipment&Technoloy
Water Infrastruc/ Equipment, chemicals and supplies for water delivery infrastructure and 
Treatment Eqpt. wastewater treatment/discharge. 
Environmental Laboratory and portable instruments and test kits for analytical testing, in-
Instrumentation situ and continuous monitoring and fieldtestin. 
Air Pollution Equipment for reduction and control of emissions to air from stationary
Control Eqpt. pollution sources. 
Waste Management Equipment for handling, stonng and transporting solid, liquid or hazardous 
Equipment wastes. Also includes information systems and software for environmental 

purposes. 

Envior alResources 
Resource Recovery Ownership and operation of waste-to-energy plants and recovery and

recycling of post-consumer and post-industrial wastes. 
Environmental Energy Activities associated with generation of 'environmentally friendly," efficient
Sources or renewable energy such as solar, geothermal, wind, small scaleI hydroelectric. Also includes work on energy efficiency and cogeneration.
Water Utilities r Delivery of water to end users 

Source: Environmental Business International Inc. 
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GLOBAL ENVIRONMENTAL MARKETS 

EBI estimates that 1992's global market for environmental products and services totaled 
$295 billion (Exhibit 2). Fifty-five percent ($161 billion) of that was outside the 
United States, but that share is expected to increase to almost 60% by 1997. Having 
experienced growth in excess of 15% annually for most of the 1980s, growth in the 
U.S. environmental industry slowed to 10% in 1990, 2% in 1991 and just over 3%in 
1992. The global market also lost considerable momentum during that time, slowing 
from double-digit growth in the late 1980s to 4% in 199"2. 

Exhibit 1-2 The Global Environmental Industry (US$ Billions) 

Avg Ann
 
Region 1992 Growth 1997 

United States $ 134 6% $180 
Western Europe 94 7% 132 
Japan 21 8% 31 
Eastern Europe/CIS 14 14% 27 
Canada 10 11% 17 
Latin America 6 12% 10 
Southeast Asia (ASEAN) 6 16% 13 
Rest of the World 6 8% 9 
Australia/New Zealand 3 9% 5 
Mexico 1 15% 2 

Total $ 295 8% $ 426 

Source: Environmental Business International Inc. 

This slowing in domestic environmental markets, combined with the increasingly 
global nature of businesses, is prompting many forward-thinking companies to seek 
opportunity outside our own borders. While the U.S. environmental industry is 
expected to grow by an average of 6% annually through 1997, non-U.S. markets will 
grow 9.1% per year. 

However, the relatively small size of many foreign markets dilutes their effects on the 
compound growth in the global environmental industry. Conversely, the U.S. 
environmental industry's slow growth exerts a significant drag on global industry 
growth. 

The following section of this report briefly summarizes the major foreign markets for 
environmental products and services - Latin America, Europe and Asia. Included is a 
brief summary of environmental issues faced by government and industry and a brief 
discussion of the market for environmental products, equipment, technology and 
services. 

A comprehensive assessment of the potential applications and local competitiveness of 
U.S. equipment and services was beyond the scope of this report and was therefore not 
performed. 

Environmental Business International Inc. San Diego, CA December 1993 
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LATIN AMERICAN MARKETS 

Throughout Latin America, the causes of pollution and the resulting environmental
problems are very similar. First, industry has developed rapidly in most Latin 
American countries. Ironically, this is partly due to the relative lack of regulatory
burdens in the region. Although it is becoming less prevalent, environmental problems
in Latin America have traditionally taken a back seat to economic development, giving 
many comiipaniies an excuse to use inefficient and unsafe processes. This has resulted in
considerable degradation of the natural environment. Second, Latin America is an
increasingly urban region, with 75% of the population living in or near cities. Rapid
urbanization has increased demand for potable water and sewage treatment far beyond
the capacity of the current infrastructure. As a result, a lot of waste goes untreated or is
disposed of in unsanitary ways. Air pollution, another major problemr, results from
transportation and industry and is compounded by the dense concentration of these 
activities near cities. 

Regulatory focus and enforcement vary by country depending on a number of factors.
These can include general economic conditions, ownership of major polluting
industries (state-owned facilities are much less likely to be closed for non-compliance),
domestic and international public pressure, availability of funding for environmental
projects, and the degree to which governments balance economic concerns with 
environmental ones. 

Most of Latin America's current demand for environmental products and services is
from municipal and cooperative water authorities. Industrial demand, mainly from the
petroleum refining and petrochemical, power generation, mining and primary metals,
cement and pulp and paper industries, is also in demand as facilities require equipment
and services for water and air pollution control to comply with regulations. In the long
term, greater attention will be given to waste management, currently a relatively low
priority in most Latin American countries. Demand for air pollution control equipment
should also increase as many Latin American countries add fossil-fueled power
generation capacity in order to diversify their energy supplies from hydroelectric plants,
which currently account for the majority of capacity. 

Argentina, Brazil, Chile, Colombia, Mexico and Venezuela represent the bulk of Latin
America's market for environmental products and services. Mexico, Chile and Brazil 
have the most comprehensive regulations and enforcement capabilities in the region and
consequently, have the most attractive markets. The other countries are developing
environmental laws and enforcement mechanisms, but are not yet fully developed. 

Although payment is often a barrier to entry in Latin American markets, funding is
available for environmental projects from foreign governments as well as bilateral and
multilateral lending institutions (e.g. the Inter-American Development Bank and the
World Bank) in addition to buyer-financing. The U.S. government, through programs 
run by the Agency for International Development, the EPA, and the Trade and
Development Program of the Department of Commerce, is also actively pursuing
efforts to increase environmental standards and quality in Latin America. 

Local competition for U.S. firms varies by country and by type of equipment or
service. After-sales service is very important to Latin American consumers, giving
domestic companies, because of their local presence, a perceived advantage despite
higher prices in some cases. Therefore, licensing technology to local manufacturers,
direct investment in foreign facilities, joint-ventures with local partners, and local 
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subsidiaries are particularly attractive methods for doing business in Latin America - at 
least from the local perspective. But they are by no means the only feasible strategy. 

Some other governments such as those of many European Community countries and 
Japan also give their companies a competitive edge by tying sales of environmental 
equipment and services to financial aid packages. While U.S. sponsored funding 
rarely requires such commitments, American environmental technology firms currently 
enjoy a strong competitive position in Latin America. Most Latin American countries 
either accept U.S. environmental standards or have based their own standards on them. 
In addition, many Latin American technical people were trained in the U.S. 

U.S. firms seeking opportunity in Latin America will be aided by a number of recent 
trends. First, public pressure is increasing for governments zo enforce regulations and 
make infrastructure improvements. Second, increased market liberalization throughout 
Latin America, including multilateral and bilateral trade agreements and a general 
reduction of formal trade barriers will allow firms greater access. Chile and Mexico are 
currently the most open, but Argentina and Brazil are not far behind. And the growing 
trends in privatization among many state-owned industries will increase environmental 
business opportunities as buyers require capital and environmental improvements to 
modernize plants and facilities. 

There are some caveats to doing business in Latin America, though. Inflation is 
notoriously high in the rapidly industrializing Latin American economies, ranging from 
10%-12% in relatively stable Mexico to over 200% in Brazil in 1992. Another potential 
hurdle is the high levels of foreign debt. This increases the cost of capital, lowers the 
availability of credit and impairs the ability of potential consumers to invest in 
protecting or cleaning the environment (a relatively low ecoIomic priority anyway). A 
third impediment to doing business in the region is the instability. In many cases, 
governments, economies and exchange rates are unpredictable, regulations are still 
being developed and are not yet cohesive, enforcement is inconsistent and corruption is 
notoriously rampant among government and law enforcement officials. 

Exhibit 1-3 Environmental Markets in Latin America 

1992 1997 % of % of Avg % 
Country ($1BII) ($ BII) 1992 1997 Growth 

Brazil 1.8 3 25% 26% 0.12 
Mexico 1 1.9 14% 16% 0.15 
Chile 0.6 1.2 8% 10% 0.15 
Argentina 0.4 0.6 6% 5% 0.12 
Colombia 0.2 0.3 3% 3% 0.11 
Venezuela 0.2 0.4 3% 3% 0.14 
Rest of Latin America 2.9 4.2 41% 36% 0.09 

Total Latin America 7 12 0.1 

Source: Environmental Business International Inc. 

EBI estimates that Mexico and the rest of Latin America constituted a combined market 
for environmental products and services of over $7 billion in 1992. Brazil and Mexico 
alone account for almost $3 billion of that These countries, together with Chile, 
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Argentina, Colombia and Venezuela, account for almost 60% of the entire Latin
American environmental technology market (Exhibit 1-3). 

Because regulations and enforcement efforts are developing, growth should be
significant. EBI expects growth to average 15% per year through 1997 for Mexico and 
Chile. 

Brazil 

The environment began to emerge as a public concern in Brazil the late 1970s. In
1981, a national environmental policy was created along with a number of federal
agencies to implement its directives. The National Environmental System (SISNAMA)
is responsible for coordinating the activities of these agencies. Most federal 
environmental regulations are based on the more stringent state laws, many of which 
are based on U.S. models. Unfortunately, enforcement is somewhat inconsistent.
Responsibility for enforcement is delegated to the states, many of whom lack the 
resources to maintain a consistent enforcement program. 

Funding environmental problems is a challenge in Brazil. With so many problems
created by rapid growth and industrialization, there is simply more work than there is 
money. Hyper-inflation and foreign debt have negatively impacted credit available to
industry for environmental investments, so many state and local governments rely on
loan programs for funding projects. International lending agencies sucn as the World
Bank and foreign governments provide significant assistance to complement federal and 
state spending. 

Although U.S. firms have a dominant position in Brazil's imported environmental 
marketplace, competition from competent, relatively sophisticated local vendors, often
the preferred providers, is heated. Air and water pollution control equipment are 
expected to be in great demand, but local presence is strong in both areas. Waste 
management is almost exclusively controlled by local firms, but their relative lack of
technical expertise leaves room for U.S. and other foreign firms with the technology
and know-how. 

EBI estimates that Brazil's market for environmental equipment and services amounted 
to $1.76 billion in 1992. It is expected to grow to $3 billion by 1997. 

Mexico 

Environmental regulations in Mexico stem from 1988's General Ecology Law, which 
covers a variety of (but not all) problems relating to air, water, solid and hazardous 
wastes. The development of Mexican environmental legislation and policies was aided,
in large part, by the U.S. EPA. Consequently, there are great similarities in Mexican 
and U.S. regulations, although in some cases, Mexico's standards for environmental 
quality are higher than those required by U.S. laws - even if compliance and 
enforcement are not. 

Principal authority for the environment is the responsibility of the Ministry of Social
Development (SEDESOL). But enforcement often rests on the shoulders of state and 
municipal governments, most of which have their own, more stringent regulations. 

A number of efforts have been announced in recent years which aim to increase
compliance. The NationalProgramfor the Protectionof the Environment(1990-1994), 
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a four-year strategy for reduction of air, water, waste and noise pollution in urban 
areas, was instituted in 1989. The IntegratedEnvironmentalPlanfor the Mexico-U.S. 
BorderArea and the Clinton Administration's environmental side agreement to the 
North American Free Trade Agreement (NAFTA), along with other similar initiatives, 
seek to clean up the severely contaminated and pollution-plagued border area. 

A number of factors will lend to a rapidly growing market for environmental products 
and services in Mexico, providing good opportunities for domestic and foreign vendors 
- particularly U.S. firms. First, public pressure on the Mexican government is 
increasing the number of regulations as well as the level of enforcement. Second, the 
air, water, and waste problems associated with urbanization and industrialization are 
strong sectors of the U.S. environmental industry. Third, the United States has a long 
history of trade with Mexico and our products make up the majority of total Mexican 
imports. Continued liberalization of Mexico's markets can only accelerate the flow of 
foreign equipment and services into the country and NAFTA is expecte, to create a 
strong competitive position for American firms. 

EBI estimates that Mexico's environmental market totaled roughly $1 billion in 1992. 
That is expected to almost double, to $1.97 billion by 1997. 

Chile 

Chile's pollution problems are typical of Latin America, but there is no cohesive 
environmental policy to deal with them. There are an abundance of environmental 
laws, but enforcement is, at best, inconsistent. There are over 20 ministries and 
agencies with environmntal responsibilities, making territorial disputes likely and 
enforcement difficult. In 1990, the National Environmental Commission (CONAMA) 
was created to coordinate policy development and activities of the various 
environmental regulators. 

Developing air regulations are expected to create substantial sales of equipment and 
services to Chile's industrial sector. Emerging water/wastewater legisl ation will create 
the need for water and sewer systems, primarily from municipal sanitation agencies, 
but until regulations get more specific, markets will remain uncertain. Municipal and 
industrial wastes management markets, still immature, have consisted mainly of 
disposal and landfilling. While there is a need for treatment of hazardous wastes, there 
are currently very few regulations to spur demand for equipment and services. 
Consulting and technical assistance in assessing problems and designing solutions also 
has potential for foreign firms. 

Weak local capacity in many areas of environmental technology (particularly 
equipment) increases the potential for imports. Although U.S. companies have a 
significant portion of Chile's imports, competition from Asian and European companies 
is strong. Sophisticated Latin American suppliers also have a large presence. Brazilian 
companies, for example, have made significant progress in Chile's water treatment 
market. 

EBI estimates that Chile's market for environmental equipment and services amounted 
to $610 million in 1992. It is expected to grow to $1.2 billion by 1997, averaging 15% 
annual growth. 
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Argentina 

Argentina's environmental markets have a long way to go. Argentina suffers from the 
same environmental problems as most countries in the region, but federal
environmental policies are just now being developed. And as in Chile, environmental 
policy currently consists of an assortment of laws and regulatory agencies.
Enforcement is still very weak because Argentina's overwhelming emphasis on 
developing its economy pushes environmental protection onto the back burner. 
Enforcement also suffers because the National Secretariat for Natural Resources and the
Human Environment (SRNAH) lacks financial and human resources to effectively
coordinate policy development and enforcement efforts. 

Privatization of utilities and state-owned industries allows for long-needed capital
improvements to facilities as they attempt to compete in foreign markets. Demand for 
air pollution control services and equipment comes mainly from electric utilities and 
industry, while water and sewer hardware and services are sought primarily by
municipal authorities and governments. 

Waste management, while badly needed, is a difficult market in Argentina. Lack of 
standards and regulations make already lacking enforcement even more of a challenge.
And with widespread public opposition to incinerators and landfills, siting is a 
problem. 

Technical competence coupled with cultural ties gives European goods and services a 
distinct advantage. EBI estimates that Argentina's total market for environmental 
services amounted to $360 million last year. That is expected to grow by an average of 
12% annually, reaching $630 million by 1997. 

Colombia 

Colombia has the most comprehensive environmental policies in Latin America,
integrating environmental management into economic and social planning whenever 
possible. Oversight of regulations and standards is the responsibility of Colombia's 
National Institute of Renewable Natural Resources (Inderena), a part of the Ministry of 
Agriculture. 

Unfortunately, enforcement suffers from many of the problems found throughout Latin 
America. For example, Inderena is underfunded and lacks political support and 
rivalries exist and jurisdictions overlap between the many agencies, ministries,
authorities and officials that have regulatory responsibilities. Even municipal officials 
such as mayors have the authority to shut down facilities not in compliance. 

Private and state-owned industry, electric utilities and transportation are the primary
markets for equipment and services for air pollution control. In addition to demand for 
treatment of potable water and municipal water wastes, industrial facilities such as 
Colombia's many tanneries and slaughterhouses generate more wastewater than the 
country's limited water treatment systems can process. 

EBI estimates that Colombia's market for environmental equipment and services 
amounted to $190 million in 1992. It is expected to grow to $310 million by 1997,
averaging 11% annual growth. 
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Venezuela 

Venezuela is the smallest of the Latin American environmental markets, but could 
become one of the fastest growing. Environmental policy is under the jurisdiction of 
the Ministry of Environment and Renewable Natural Resources (MARNR). 

With 75% of the federal government's revenues comes from the state-owned petroleum 
company, enforcement has traditionally left something to be desired. That is changing, 
though. There are now strict criminal penalties and heavy fines for non-compliance. 
And last year, the National Guard created an environmental police force to assist 
MARNR with enforcement efforts. 

Major opportunities for air pollution control are in Venezuela's industrial sector 
(including state-owned enterprises), which, along with electric utilities, is largely 
responsible for air pollution. In particular, expected expansion and modernization of 
the petroleum industry should create a number of opportunities for equipment sales and 
service. The small population of local vendors leaves plenty of room for foreign 
companies to provide services to monitor and assess air pollution as well as design 
solutions and install equipment. 

Until recently, many facilities around Lake Valencia, which has a high concentration of 
industry, discharged untreated effluents directly into the lake. Recent crackdowns in 
enforcement and public pressure have increased demand for water and wastewater 
treatment services and equipment. Additionally, there are a number of public water 
treatment facilities planned to clean untreated wastewater discharges. 

U.S. environmental equipment and service vendors are well positioned to compete in 
Venezuela. Weak local competition, low trade barriers and good perceptions about 
U.S. technology combine to make a very good marketplace for U.S. companies. 

EBI estimates that in 1992, Venezuela's market for environmental products and 
services was about $ 190 million. That will grow by about 14% annually because of 
recent enforcement efforts, public pressure, and expected capital improvements to 
infrastructure and industrial facilities. And by 1997, Venezuela's environmental 
marketplace should be about $350 million. 
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EUROPEAN MARKETS 

Europe is the birthplace of the Industrial Revolution and industrial activity is one of the 
largest sources of pollution. It is difficult to generalize about European markets for
environmental products and services , but it helps to divide European environmental 
markets into groups based on similarities in the scope of environmental regulations and 
policy. 

In terms of its balancing of environmental and econonic considerations, Western
Europe is probably closer to the United States than any other region in the world. 
However, within Europe, regulatory focus and enforcement efforts vary widely.
Northern countries such as Denmark, The Netherlands, Switzerland and Germany have
probably the most comprehensive environmental laws. These countries have well 
developed and, where possible, complementary environmental and industrial policies.
The conditions in Belgium, France and the United Kingdom are also similar to those in
the U.S. However, like the U.S., many of these countries have already implemented
many measures aimed at cleaning the human environment so markets are beginning to
slow. Only modest growth is expected for many of these countries, although some 
may be considerably higher. In Germany, for example, the recent reunification has
made East Germany's notorious pollution problems the responsibility of the German 
federal government. 

In the more developed Western countries, upgrading of existing infrastructure will
likely lead to spending on water pollution control and air pollution control. Waste 
management, often an afterthought in developing regions, has received some attention 
in Western Europe, particularly the stronger economies such as Germany and the U.K. 

However, in the Southern and Mediterranean regions of Western Europe, such as in
Italy, Spain, Greece and Portugal, there are fewer laws and less comprehensive policies
governing activities that affect the environment. And enforcement has traditionally been
somewhat weak in these countries. Considerable effort is expected to be directed 
towards environmental cleanup efforts as these countries attempt to comply with 
common European Community standards. Because the economies in these countries 
are relatively healthy and they have some financial resources, growth in these markets 
is expected to be healthy. 

Southern and Mediterranean Europe has some of the fastest growing economies in the
region. As seen in much of Latin America, though, that often leads to neglect of the 
environment. However, the growing presence of "Green Parties" and efforts to
harmonize European Community standards are expected to fuel rapid growth in the use 
of environmental equipment and services. 

In Eastern Europe and the Former Soviet Union, now known as the Commonwealth of 
Independent States (CIS), environmental degradation has taken place for decades, with
little effort at controlling or repairing the damage. All across Eastern Europe, however, 
new laws governing the use of resources and the natural environment are springing up.
Combined with international aid programs, economic development and trends toward 
market liberalization, these new laws should create moderate growth in the
consumption of environmental products and services. However, the meager financial 
resources available to both industry and governments in the region should temper that 
somewhat. 
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Eastern Europe and the CIS's most pressing environmental problem is its lack 
sufficient clean drinking water. Consequently, most current spending on the 
environment is for water treatment and infrastructure. However, expenditures for 
waste management and remediation of contaminated land and groundwater will grow 
rapidly. East Germany is expected to account for the bulk of this market. 

EBI estimates that the total European market for environmental products and services 
was $108 billion in 1992 as seen in Exhibit 1-4 below. Compound average growth in 
European markets is expected to be 11% per year. Germany, France and The United 
Kingdom together account for over half of the total European market. 

Exhibit 1-4 European Environmental Markets 

1992 % of Avg % 1997 % of 
Country ($ Bli) 1992 Growth ($BII) 1997 

Germany 31.6 29.4% 6% 42.6 25.5% 
United Kingdom 15.8 14.6% 9% 24.3 14.5% 
France 13.1 12.1% 8% 19.2 11.5% 
Italy 8.9 8.2% 12% 15.7 9.4% 
The Netherlands 5.2 4.8% 6% 7.0 4.2% 
Switzerland 3.4 3.1% 7% 4.8 2.9% 
Spain 2.8 2.6% 15% 5.6 3.4% 
Other Western Europe 13.3 12.3% 12% 21.6 12.9% 
Eastern Europe/CIS 13.9 12.8% 14% 26.4 15.8% 

Total Europe 108 9% 167 

Source: Environmental Business International Inc. 

Following is a brief summary of environmental market conditions in some of the larger 
European markets for environmental products and services. Countries discussed 
include Germany, The United Kingdom, France and Italy. 

Germany
 

Following the 1990 reunification of East and West Germany, things got a little more 
difficult for Germany's environmental policy makers. With control over East 
Germany's economy came responsibi!ity for its depleted natural resources, 
contaminated land and polluted air and water. 

West Germany has had comprehensive regulations governing water resources for over 
2 decades. According to a report by William T. Lorenz & Co., entitled "Markets With 
Strong Potential for Export of American Expertise," the German government has 
considered similar legislation to govern air pollution and contaminated sites. 

However, Germany already has some of the most comprehensive and stringent 
environmental legislation in the world, including recent requirements that hazardous 
waste generators "show proof that their wastes cannot be recycled before disposal is 
permitted.' Other efforts include a successful program aimed at requiring de
sulphurization equipment for "all major combustion facilities." 
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A proposed tax on industry to cleanup contaminated sites could provide fuel for a
growing remediation market. With the reunification putting East German facilities
under "unified" jurisdiction, there will certainly not be a shortage of sites. 

Traditionally, Germany has strictly enforced its environmental regulations. The Lorenz 
report claims that the number of environmental claims filed are increasing by more than 
20% per year. 

Germany's market for environmental products and services was almost $32 billion in1992, according to EBI estimates. Its market is expected to grow by approximately 6% 
per year through 1997, eventually passing $42 billion. 

The United Kingdom 

The United Kingdom has traditionally been Europe's largest polluter, but public
pressure, government actions and prodding from the European Community are forcing
the U.K. to increase spending for environmental protection and cleanup. For example,air and water pollution standards in the U.K are being brought to the level of European
Community standards. 

Responsibility for treatment and delivery of water in the United Kingdom has recently
been shifted to the private sector. Private control is usually expected to increase the
quality of water and the efficiency of its delivery as motives shift from public benefits 
to profits. Improving the quality of service will certainly involve private water
companies using water treatment and infrastructure equipment and services.
Additionally, much of the water infrastructure in the U.K. is coming due for upgrades
and expansion, further fueling sales of this type of equipment. 

Strict regulation of air pollution and favorable geographic conditions have helped toimprove the United Kingdom's air pollution problems, but standards must still meet
those of the European Community. International pressure has added to the recent 
willingness to invest in APC. 

As a result of 1990's Environmental Protection Act, municipal authorities in the U.K.
have begun to privatize waste management, according to a briefing by London law
firm, Norton Rose. Even Local Authority Waste Disposal Companies (WDCs) that
haven't been privatized will have to compete with the private sector. This will probablyhave effects similar to those seen following the privatization of water treatment anddelivery - increased activity as firms invest to improve service in the interest of profits. 

EBI Estimates that in 1992, the total market for environmental equipment and services
in the U.K. was almost $16 billion. The United Kingdom's market is expected io 
grow by an average of about 9% annually, reaching $24 billion by 1997. 

France 

In France, public clamor over environmental issues has been slower to develop that
elsewhere in Europe. This has iikely contributed to France's lagging behind the rest of
Europe in developing a market for environmental equipment and services. One notable
exception to this is France's strong domestic capabilities in water treatment, a national
environmental priority. Recently, however, French government and industry have
begun to realize that they need to get up to speed and in 1990, instituted a National
Environmental Plan. The plan consolidated all environmental regulatory and 
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enforcement responsibilities under an Environmental Institute. The institute's goals 
drastic reduction of air pollution, increasing wastewater treatment, andinclude 


expanding recycling programs.
 

As noted above, water treatment and infrastructure have long been a major focus of 
French environmentalists. In fact, according to a report by consulting firm, Booz-Allen 
& Hamilton (Bethesda, MD), 48% of environmental expenditures in France went to 
treating water and sewage. S.wage systems in major cities and in the Southern regions 
are coming due for expansion, upgrades and improvements, which should continue to 
increase the size of the water treatment market in France. However, the relative 
insignificance of APC may change as French legislation regarding air pollution tightens 
in the future. Strong domestic capabilities exist in such firms as Lyonnaise de Eaux-
Dumez and Compagnie Generale de Eaux. 

Waste management is another big focus of France's environmental policies, accounting 
for another 40% or more of environmental spending, according to Booz-Allen & 
Hamilton's report, simply titled "France Takes Off." Most was in materials recovery 
and recycling versus collection and disposal of municipal and industrial wastes. The 
French market for air pollution control, including equipment and services, accounts for 
the balance of French environmental spending, they go on to say. 

EBI estimates that France's total market for environmental products, equipment and 
services exceeded $13 billion in 1992. With growth expected to average about 8% 
annually, the French market should approach $20 billion by 1997. 

Environmental Business International Inc. San Diego, CA December 1993 



Assessment of U.S. Environmental Technology Strengths and Applications Page 13 

ASIAN AND PACIFIC MARKETS 

After an economic boom that has swept East and Southeast Asia in the past decade, 
many countries in the region have begun to address sever,- environmental problems that
accompanied their rapid transformation into industrializing economies. With rapid
urbanization, Asia's economic powerhouses can no longer ignore problems ofindustrial pollution, air, soil and land degradation, and depletion of natural resources 
can no longer be ignored. 

Japan led the region in curbing air pollution and switching to cleaner technologies in the
70s and '80s. In the mid- to late '80s, Asia's "Four Tigers," Taiwan, South Korea,
Hong Kong and Singapore, began efforts to balance economic development with
environmental protection programs. As is the case with emergence of environmental
protection industries in other regions, these efforts came in response to environmental
disasters, compelling safety issues and public health problems, or in some cases 
emerging green movements. 

Recently, Thailand, Malaysia, Indonesia and the People's Republic of China (PRC)
have begun passing increasingly strict environmental laws, as they gear up construction
of large infrastructure projects such as power generation plants. According to World
Bank estimates, total environmental costs of air and water pollution in Jakarta,
Indonesia's capital exceed $1 billion per year and $2 billion in Bangkok, Thailand's 
capital. 

The bad news is that environmental agencies in many developing and newly
industrialized Asian countries have a very difficult time forcing the private sector to
comply with environmental regulations. Sometimes it seems as though U.S. and
European-owned firms are the only ones paying any attention to regulations. Many
firms are either constrained by lack of financial resources or manpower, or they lack the
political will to follow through because of the strong cultural emphasis on economic 
development. Additionally, corruption at various government levels can be a tricky
impediment, particularly for U.S. companies that are worried about legal ramifications. 

There are many other potential stumbling blocks to doing business inAsia, but perhaps
none of these is as significant a barrier as the unwillingness of many U.S. companies to
allocate time and effort in getting to know the markets and building long-term
relationships with potential partners or business contacts. In some places like Taiwan,
for instance, "there is a frustration that U.S. companies have not been as active as the
Taiwanese would like," according to Zane Gresham, Pacific Rim specialist at the
international law firm Morrison and Forester (San Francisco, Calif.). "Usually, U.S.
executives show up on Monday and expect to sign a cojitract by Friday," he said. 

Exotic as it may sound, Asia is a polyglot of business cultures, whose workings are
often fraught with Byzantine expectations and bureaucratic requirements. Foreign
companies need to have both know-how and "know-who" in dealing with government
agencies, a process usually facilitated by local partners. Because of the heavy financial 
burdens required, vendors are frequently called upon to arrange financing. As some of
the poorer countries step up environmental programs, there will be greater dependence 
on the World Bank, whose environmental loans worldwide are estimated at $400
billion, the Asian Development Bank and other multilateral development and lending
ilstitutions. 
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Technology needs are generally very basic, and unit sizes inevitably are smaller. 
Business cycles also tend to be more volatile than in the U.S. Howard Schirmer Jr., 
president and managing director of CH2M Hill International (Englewood, Colo.), 
agrees, saying that companies entering Asian markets must have "staying power," 
because economies have shorter and more dramatic cycles than in the United States. He 
said the cycles are characterized by "high peaks and sharp, deep valleys." 

Asian companies also approach business issues differently. One executive noted that a 
"family" orientation permeates corporate culture. Fealty to domestic companies is more 
pronounced than elsewhere, the executive said. "Very few companies have done well 
on a sustained basis" in Asia, agreed Schirmer. "Firms are (actually) beginning to leave 
Taiwan now." 

EBI estimates that in 1992, Japan, Southeast Asia and Australia/New Zealand 
represented a $30 billion market for environmental products and services. The vast 
majority of that, $21 billion, was in Japan, while Southeast Asia accounted for $6 
billion and Australia and New Zealand consumed $3 billion worth of environmental 
products and services. Following is a country-by-country discussion of foreign 
markets for environmental products and services. It is interesting to note that Japan, 
Germany and the U.S. together account for approximately 70% of the estimated $295 
billion world market for environmental goods and services. 

Japan 

Japan's experience of domestic environmental policy and regulation has been perhaps 
the most sophisticated in Asia. However, the approach to environmental issues in Japan 
has been less comprehensive than the pattern found in many industrialized economies 
of the West. Although domestic environmental quality standards and compliance rates 
are often very high when directly related to human health issues, broader, less 
anthropocentric or utilitarian environmental concerns have typically received little 
attention. This pattern is changing somewhat as recent international attention to global 
environmental concerns has catalyzed a broadening of Japanese environmental 
awareness. Much of the recent Japanese interest in global environmental issues has 
been fueled by the prospect of new and expanded international markets for Japanese 
environmental goods and services. In the international arena, the Japanese have 
sometimes been criticized for being less-than-enthusiastic participants in international 
environmental negotiations. However, the Japanese have been praised for their capacity 
for rapid implementation of agreements once they have been signed. 

Japan's introduction to environmental concerns came abruptly in the mid-'50s when 
unregulated post-war industrial expansion and economic growth led to a series of 
environmental disasters that still weigh heavily on the country's collective conscience. 
Most notable was the Minamata disease resulting from mercury poisoning in Minamata 
Bay by effluents from a nearby chemical plant. 

Until the mid-1980s, Japanese environmental policy was focused on providing relief to 
pollution victims and incremental improvements to the environment, especially in urban 
and industrial areas. Laws were initially targeted at various individual pollutants, but 
environmental policies were the responsibility of various ministries that often worked at 
odds with one another. In 197 1, the Environmental Agency was set up to correct this, 
but it has little power. Its national pollution standards serve only as guidelines. Actual 
rules are set by prefectures or municipal authorities, and these are often more stringent 
than the national standard. Companies that plan to set up new plants must negotiate a 
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pollution control agreement with municipal authorities outlining conditions of 
operations. 

The Japanese have made significant progress in dealing with traditional industrial 
pollution. In 1975, there was a surge in investment in pollution prevention after air and 
water quality regulations were instituted. But Japan has placed inordinate emphasis on
visible pollution sources and largely ignored groundwater and soil contamination 
problems. 

In recent years, legislation dealing with recycling and waste disposal has been on the
rise. The country is now running into an increasingly serious shortage of disposal sites 
worsened by steadily rising volumes of industrial waste and no easy solutions to 
managing construction wastes which are not suited to volume reduction or recycling.
Because of the shortage of real estate, Japan leads the world in waste incineration. 
Recent legislation is expected to stimulate greater volume reduction and recycling. 

Japan's market for environmental pollution control equipment and services totaled $21
billion in 1992, according to Environmental Business International research. The 
government's most recent five-year plan calls for investing V2.8 trillion, or about $22 
billion to improve disposal facilities between 1991 and 1995, a 47% increase over the
previous 5-year plan. The bulk of future investment will be in industrial waste 
management, municipal refuse collection and disposal, and sewerage collection and 
treatment. 

In a 1991 report published by Decision Resources, Inc. (Burlington, Mass.), Kline
Japan, Ltd., a subsidiary of Kline & Co. (Fairfield, New Jersey), estimated that the 
Japanese environmental market should enjoy growth rates of 15% through 1995. It
predicted total market value to exceed V1.3 trillion, or about $10 billion by 1995. Other 
estimates project the total market value to rise to V10.15 trillion, or close to $100 billion 
by the year 2000. 

Foreign companies seeking to penetrate the Japanese market will find it challenging.
Joint-ventures, local partnerships and acquisitions are almost a sine-qua-non. Apart
from the commonly cited cultural barriers and prevailing nationalist attitudes, Japan
already produces most of the technology it needs. The conglomerates and trading
companies such as Mitsubishi and Hitachi have control over production of pollution
control equipment. Waste management is traditionally run by the central and municipal
authorities, and work is generally farmed out to Japanese companies. Industrial waste 
disposal also has been extensively controlled by organized crime, with its interlocking
interests ir the domestic business community. New entrants, such as legitimate
environmental management service firms, are struggling to break the underworld's 
stranglehold on the disposal business. 

Growth opportunities do exist but it will be difficult fcr f :eign companies to gain or
maintain market share. The U.S. currently has a cor-imarding lead over Japan in 
advanced technologies for hazardous waste managem.cxnt and treatment and 
consequently, this is potentially the largest growth area for U.S. firms. The markets for
advanced technologies for waste minimization and recycling are just now emerging in
Japan and are expected to grow significantly as the full brunt of recent legislation is felt. 

Environmental consulting, a relatively new concept in Japan, is slowly gaining
adherents. And environmental auditing of industrial facilities and impact assessments of 
new sites is another growth area. Unfortunately, Japan has a reputation for zealously
guarding its commercial dominion, with bidding processes for contracts tailored to 
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favor Japanese companies. To bid on environmental contracts in Japan, a company 
must be a registered bidder and have a certified environmental examiner on staff. 

However, companies can only apply for bidding registration at limited times. And 
contracts do tend to be signed only with firms with a long-established record of 
experience in Japan. Because of this, U.S. consultants wanting to tap Japanese markets 
should either establish a subsidiary in Japan or hire certified measurement examiners. 
The most predominant practice is to form a joint venture with a Japanese company that 
has experience with environmental contracting and strong relationships with target 
industries. 

Taiwan 

Among the fastest-growing environmental markets in the region, Taiwan has been the 
most dynamic, despite an economic crunch in the past year. Although enforcement is 
still somewhat uneven, the government appears to be fully intent on cleaning up the 
small island's badly polluted air and water resources and improving health and living 
standards. 

The Taiwanese government has pared down initial estimates of $37 billion for 
environmental-related expenditures to a more realistic $12 billion in its Six Year Plan 
(1991-1997). Taiwan's Environmental Protection Administration, closely patterned 
after the U.S. EPA, has detailed 67 projects for environmental protection. The largest 
projects are in garbage disposal, industrial waste treatment, water pollution control, 
sewer construction and air pollution control. 

One of its highest priorities is controlling air pollution in Taiwan's capital, Taipei and in 
the major city of Kaohsiung - both among the world's most polluted cities. The 
government has passed tighter vehicular emission standards, and unleaded gasoline 
was recently introduced. The EPA aims to establish over 400 environmental monitoring 
stations, covering air quality, river and ocean quality, and noise levels. 

Municipal solid waste disposal and industrial wastewater treatment technologies are 
currently in demand, following recent implementation of new industrial wastewater 
discharge regulations. The first discharge permit system went into effect in April 1993, 
affecting more than 20,000 local industrial firms. 

The biggest spenders are state-owned firms involved in major industries such as power 
generation, cement and steel. Private sector spending traditionally lags behind. In fact, 
less than 20% of private industry is in full compliance with regulations according to 
some estimates. Taiwan's government has recently been offering tax incentives and 
import duty exemptions on pollution control equipment to change this, though. The 
government estimates that overall spending for environmental protection and cleanup 
will continue to grow about 20%-25% per year on average for the next few years. 

The government also wants to encourage the growth of Taiwan's environmental 
technology industry. Some U.S. technology and equipment suppliers have reported a 
recent surge of interest in U.S.-made environmental equipment and services among 
local environmental engineers and consultants. 

"We were pleasantly surprised about how much interest the local firms had in our 
business," said John McKenna, president of ETS International, which his recently 
licensed its proprietary limestone emission control system to a Taipei -based APC 
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supplier. "They were very aggressive and the interest was so strong that the process
went very quickly," he said. 

Despite Japanese domination of Taiwan's environmental markets, the economy is
relatively open and is much more receptive to U.S. companies than other Asian
countries. Many Taiwanese technocrats are U.S.-educated. And the government wants 
to correct the trade imbalance with the U.S. However, Taiwanese business groups
have complained that they lack detailed information on U.S. firms and technologies.
Japanese manufacturers and environmental engineering and consulting firms have
historically under-bid U.S. and European competitors, although there have been many
cases reported in which the winning Japanese bids provided for under-engineered
systems that subsequently cost more in additional upgrades. 

Following Taiwan, the other tigers should be the tier of new, emergingnext 
environmental markets. That's not to say that the proverbial pump is primed just yet,
though. For the most part, South Korea and Hong Kong have yet to put teeth on 
environmental regulations, a problem common throughout the region. And 
Singapore's environmental market is considered small and growing only moderately. 

South Korea 

In 1992, the government of South Korea unveiled a 10-year, $1-billion plan to develop
technology for environmental protection. According to the Ministry of Environment,
the government expects to spend about $780 million and private industry, $265 million 
between now and 2001. 

Unlike Taiwan, however, Korea is much less streamlined in its efforts, with fifteen 
government agencies dealing with environment issues. This fragmentation has resulted
in inconsistency and overlapping of activities. The ministry itself lacks judicial power
and is hampered by inadequate law enforcement personnel. In addition, the close
working relationship between government and industry, which is dominated by
chaebols or large business conglomerates, has raised doubts about the effectiveness of 
enforcement. 

A combination of recent disasters and public pressure is pushing the Korean 
government into becoming more aggressive in cracking down on industrial polluters. It
instituted strict regulations on air pollution, noise and water pollution (including marine 
pollution). Korea's major urban centers have serious air pollution problems and no safe 
drinking water. The country has embarked on a national sewerage plan for managing
urban sanitary and industrial wastes, covering the 100 largest cities in the country. 

The government also provides economic incentives for environmental management,
such as a "polluter pays" system requiring companies to pay a fine to the government
for violations of discharge limits. The proceeds go to a Pollution Control Fund to
provide long-term, low-interes5, loans to stimulate pollution control investment in the
private sector. But large companies typically choose to pay fines rather than investing
in pollution control equipment. 

As of 1991, total investment in environmental protection by private firms was $816 
million, or only 3.2% of total private domestic investment. As of last year, the 
government-registered environmental engineering companies numbered only 270 in air 
pollution, about the same in water pollution and about 300 in solid waste treatment. 
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South Korean industry is patterned after the Japanese model, but Korean markets are 
less difficult to penetrate than the Japanese. However, between the chaebols and 
Japanese companies that constitute the largest foreign player in the environmental field, 
it is difficult for foreign firms to compete on an even keel without local partners. 

Growth in the environmental equipment market is anticipated to come from increasingly 
stricter limits on air pollution, additional expenditures on water treatment and solid 
wastes management Nuclear power provides over half of the country's electricity, and 
the government is looking at solutions to the growing, and politically sensitive, 
problem of radioactive wastes. 

Hong Kong 

Hong Kong recently launched a comprehensive 10-year program for dramatic reduction 
of pollution throughout the British colony. The plan being implemented by the 
Environmental Protection Department (EPD) called for a commitment of about $2 
billion in environmental equipment and services between 1992 and 1997. An equivalent 
amount is expected to be spent by the private sector. 

However, while the program is very much in place, political uncertainties surrounding 
the 1997 takeover of the territory by China translate to uncertainties over funding. 
Availability of resources could pose a problem due to large capital requirements for 
other high-priority infrastructure projects such as a new airport and port. With the 
economic slowdown, the government has used build-operate-transfer (BOT) contracts 
for some projects to defray the financial burden. 

Hong Kong recently toughened regulations on water and air pollution, allowing for a 
gradual phase-in of new standards over the next few years. The changes should mainly 
affect many of Hong Kong's small and mid-sized companies, since most foreign 
multinationals already have standards higher than stipulated by law. But as in Korea, 
paying relatively low fines seems to be more attractive than investing in pollution 
control equipment. 

Nevertheless, Hong Kong has made some progress in recent years, even in the absence 
of strong community support. Among the major projects are a huge wastewater 
treatment plant, closure of urban landfills and polluting incinerators, and increased use 
of cleaner burning fuels. The shift of funds to environmental infrastructure projects has 
gone mainly to sewage and solid wastes disposal programs. The bulk of this 
investment will be spent on building adequate collection systems and provision of an 
ambitious disposal scheme for sewage generated in the main metropolitan area around 
the Victoria Harbor. These programs will cost an estimated $2 billion-$3 billion. 

The solid waste program is designed to deal with an estimated 38,000 tons per day of 
municipal and construction waste. It entails development of three mega-landfills capable 
of handling 35-57 million tons of waste from a series of Refuse Transfer Stations 
(RTS) located in the urban areas. 

U.K engineering and consulting firms have the lead in the local market, but U.S. 
technology is increasingly sought after. Browning-Ferris Industries, a U.S. waste 
management firm, and joint venture partner Swire Ltd. of Hong Kong, now operate 
two such transfer stations and were recently awarded a BOT contract for approximately 
$103 million to operate a third. The joint venture also will build and operate a new 
landfill under a BOT contract totaling $400 million in revenues over a 25-year period. 
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Hong Kong produces about 100,000 tons of chemical waste annually. Most of the non
treated toxic and hazardous wastes previously flowed into sewers and rivers that fed 
into the harbor. These wastes are now handled at the $150-million Chemical Waste 
Treatment Center built by Enviropace, a consortium including a subsidiary of London's 
Waste Management International pic (a subsidiary of U.S. firm, WMX Technologies,
Inc.), China International Trust and Investment Pacific (both of the People's Republic
of China), and a Hong Kong firm, Kin Ching Besser Ltd. 

Singapore 

Apart from Japan, no place in Asia is as clean or as health conscious as Singapore. The 
tiny island state, by virtue of its size and authoritarian style of government, has almost 
complete control over industry and society as a whole. Thus, Singapore's
environmental technology market is relatively mature and growing modestly. 

There are emerging problems, however, such as increasing hazardous waste output and 
limited landfill space. The government has a "Green Plan" to transform Singapore into 
a model city environment by the year 2000. Aspects of the plan include upgrading
infrastructure and water quality in canals and rivers, tightening standards on industrial 
emissions, strengthening controls on ambient air emissions and efforts toward noise 
reduction and waste minimization. The plan also envisions Singapore as the regional 
center for environmental technology with the establishment of a national institute. 
Singapore has teamed with German firms for technology transfer agreements and to 
cooperate on research projects. 

The Ministry of Environment spent about $422 million and $267 million in 1991 and 
1990 respectively, for recurrent expenditures and developmt.nt projects, or roughly 1% 
of GDP. The ministry formed the Singapore Environmental Management and 
Engineering Services Ltd. as a private engineering and consulting arm, selling
environmental services to neighboring nations. 

China 

The People's Republic of China, which represents the second largest chunk of Asia's 
economy (behind Japan), leads the next tier of emerging Asian environmental markets. 
Its pace of economic development, the world's fastest, has left staggering
environmental problems in a country already struggling to cope with dense population
and declining natural resources. China has the largest environmental needs but the 
fewest financial resources. Consequently, although the market appears large, it actually
is quite small due to limited capital and available foreign exchange. According to 
Business International Asia/Pacific(Hong Kong), China is forced to depend on
"managing" pollution through training, education and improving law enforcement. 

There is business to be had for foreign firms, though. In fact, China is a very typical
Asian market, rewarding patient, enterprising companies with long-term goals. In its 
eighth Five-Year Plan, the government set broad targets for bringing environmental 
pollution under control by the year 2000. But because it lacks substantial power, the 
National Environmental Protection Agency often defers to provincial environmental 
protection bureaus to devise environmental standards, enforcement measures and 
financing strategies. 
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Air pollution control (APC) appears to be the greatest need, primarily due to China's 
75% dependence on coal combustion for its encrgy requirements. The average ash 
content of Chinese coal is 27% and sulfur varies up to 5%. Combustors range in size 
from small domestic stoves to large industrial plants, and there could be literally 
hundreds of thousands of such units without any APC equipment. 

China has begun o seek alternatives such as low-sulfur fuels. For instance, SGI 
International (La Jolla, Calif.) recently signed an agreement to evaluate Chinese coal for 
clean coal refinery projects. But according to Earl Drake, a China specialist and member 
of the advisory body, China Council for International Cooperation on Environment and 
Development, "it has a long, long way to go. Cleariy, China will continue to rely on 
coal." 

Other priorities are hazardous waste management technology, wastewater treatment 
systems, and landfill and composting technology. With only one hazardous waste 
incinerator and very primitive solid waste disposal systems, China is looking at 
stepping up use of incinerators as well as more modem solid waste collection and 
storage systems. 

In the Special Economic Zones of Guangdong province and other coastal areas in 
southern China, environmental programs are further along. Among projects proposed 
for Guangdong are a $55 million expansion of the existing wastewaster treatment plant 
and additional water treatment plants. Authorities also are exploring desulphurization 
and instrumentation technologies. Well-connected Taiwanese and Hong Kong 
companies are the most efficient conduits for doing business in these areas. 

Thailand 

Thailand is a good example of fast-track industrialization gone berserk. After a period 
of unhampered economic development in the last decade, acute environmental 
degradation of air and water quality is quite visible in Bangkok, the capital, and other 
industrial zones. It wasn't until a series of environmental disasters occurred that public 
pressure and government policies began to address national environmental needs. But, 
although the Ministry of Science, Technology and Environment is the key agency for 
environmental projects, there are conflicting and overlapping responsibilities with other 
agencies. 

In its seventh Five-Year Plan (1991-96), the Thai government set up the Environment 
Fund, now totaling $200 million, to support investment in pollution control technology 
among small and medium-sized industries and to provide low-interest loans to local 
governments for environmental infrastructure. Stronger legislation was recently 
introduced but enforcement remains half-hearted while economic development remains 
the primary focus of government. 

The World Bank estimates the total private sector market for pollution control 
equipment in Thailand at about $210 million per year. But demand is expected to grow 
at a rate of 20%-25% annually in the next decade, reaching about $1.5 billion per year 
by year 2000. In addition to private sector expenditures, Thailand's government has a 
list of proposed projects, such as hazardous waste treatment plants and municipal solid 
waste plants, costing an estimated $700 million over the next few years. 
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Malaysia 

Malaysia's industrialization efforts are headed in the same direction as Thailand's. The 
government requires environmental impact assessments for new industrial investments
and a broad range of environmental areas have been covered by recent legislation. But
there are the usual budgetary limits, fragmented government enforcement efforts and
the overriding emphasis on economic growth in government policy. 

According to World Bank estimates, the combined public and private sector demand for
environmental equipment and services is about $210 million annually, growing at 15%25% annually. Much of that demand is expected to be in water purification and 
wastewater treatment. 

Indonesia 

Indonesia is on par with Malaysia in terms of environmental regulations and public
awareness. And economic development continues to be the overriding priority in
Indonesia as well. Consequently, enforcement of environmental regulations has
traditionally been anemic. However, in 1991, BADEPAL was established as a central
pollution control agency to coordinate the implementation of national environmental
regulations set by the Ministry of State for Population and Environment (KLH). 

The one bright spot for environmental business comes in the person of Dr. Emil Salim,
KLH's tough-talking chief who has been known to publicly berate the archipelago's
worst polluters. Dr. Salim has backed environmental organizations in battling private
industry and encouraged them to file suit against companies. However, should he be
replaced as minister following this year's presidential elections, the government would
be hard put to find someone with his caliber and chutzpah as a replacement. 

Water pollution control is Indonesia's leading priority and its wastewater treatment
market reached about $23 million in 1992. The Asian Development Bank estimates that
on-site and centralized industrial wastewater treatment will require a $2.3 billion
investment by the year 200G. Both the ADB and the World Bank have projects totaling
$2.5 billion in the pipeline. 

India 

Since the Bhopal gas tragedy in 1984, public and government awareness of pollution
and safety issues have undergone a sea change in India. In the late 1980s, a new
Department of Environment was created under the control of a cabinet minister. The 
government passed the Environmental Protection Act, patterned after U.S. laws, laying
down the country's first real attempt to combat pollution. 

More importantly, dramatic economic reforms in the past two years have lifted the 
country from being one of the world's most hopelessly mismanaged economies. The
Indian government dismantled many of the rigid industrial, trade and investment
policies of the past 40 years, opening up significant opportunities for imports of 
pollution control equipment. 

India's environmental emphasis is mainly on air and water pollutants. According to the
California Environmental Protection Agency,(???) the chemical and power generation
sectors account for over 45% of total demand for pollution control equipment in India.
The total potential market is estimated at $500 million-S600 million. 
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U.S. technology is very competitive in India. The USAID also is sponsoring a $20
million project, Trade in Environmental Services and Technologies, to assist Indian 
industries and promote long-term linkages between Indian and U.S. firms. 
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ANALYTICAL SERVICES 

Analytical Services companies provide analysis and other laboratory services such as
sampling, monitoring and lab packs for environmental samples (soil, water, air and
biological tissue). Analytical services are considered a forerunner for the entire
environmental industry, since many projects, services and equipment purchases follow 
some form of monitoring or testing. 

In the United States, the analytical services industry responds to Federal, State and
Local regulations and enforcement programs. These may include the Clean Air Act and
its amendments, Clean Water Act, Resource Conservation and Recovery Act (RCRA),
Toxic Substances Control Act, Toxic Release Inventory reporting requirements and
Superfund. Analytical and lab services are marketed to federal, state and local
governments, hazardous waste remediation contractors, environmental consultants and
environmentally regulated industrial companies. 

EBI estimates that in 1992, the U.S. market for analytical sei iices related to the
environment totaled $1.8 billion. We further estimate, based on prior research, that
only 2%-3% of revenues (approximately $40 million) come from outside the United
States. This is remarkable, considering that growth in the domestic market has slowed 
considerably in the recent past. 

Non-U.S. Business 

The 20 environmental labs included in our research of international activities reported a
total of $3.5 million in non-U.S. revenues. This amounts to almost 1%of the $437
million in total environmental testing revenues - under our estimate of 2%-3%. 

Of those 20 labs, only four (20%) reported non-U.S. revenues. All four are among the 
top 20 labs as reported in Exhibit 2-I. Total environmental testing revenues for those
four labs rose steadily by about 20% in 1991 and 1992. Non-U.S. revenues increased
45% and 10% respectively. Non-U.S. revenues grew from 6% of total environmental
testing revenues in 1990 to 7.2% in 1991 and then fell to 6.6% in 1992. 

We assume that a number of other labs, owned by large, multinational or global
engineering/consulting firms also generate some revenue outside the United States.
those revenues had been reported, total non-U.S. testing revenues would almost

If 

certainly been closer to our 2%-3% estimate. The non-reporting lab firms include
International Technology Corp.'s IT Analytical, Brown and Caldwell's BC Analytical,
Roy F. Weston's Weston Analytics Division, and CH2M Hill's captive lab. Exhibit 2
1lists the top U.S. environmental lab firms, including foreign derived revenues where
available. We rank labs by total 1992 environmental revenues rather than by non-U.S. 
revenues because of the assumptions described above. 

Trends In International Business 

Of five labs responding, three reported that international business had been increasing
recently and two indicated that it had stayed at about the same level. At least one other
lab, Savannah Labs does have some international business, but declined to report the 
ameunt. No respondents said that non-U.S. revenues had decreased. 

All five responding labs expect revenues and business from outside the United States to
increase in the near- to mid-term. Two of those expect international work to increase 
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between 10% and 15% by 1995. They also expect 20%-30% growth by 2000. Two 
others expect growth, but did not estimate a percentage growth. The remaining lab 
expects a 3%increase by 1995 and a 5%increase by 2000. 

Exhibit 2-1 The Top Environmental Testing Labs 

Testing Non-US 
Company (HO) Revenues Revenues 

ENSECO Inc. (Somerset, NJ)
ITAnalytical (Knoxville, TN) 
Analytical Technologies (Phoenix, AZ) 

95.0 
56.8 
32.0 

Savannah Labs &Environmental Svcs (Tallahassee, FL) 29.5 
lEA inc. (Reseaich Triangle Pa, NC) 27.2 
Weston Analytics Div. (Lionville, PA) 27.0 
Environmental Testing &Certification (East Millstone, NJ) 26.7 
Datachem Laboratories (Salt Lake City, UT) 25.0 0.3 
Sequoia Analytical (Redwood City, CA) 22.9 
Roche Compuchem Corp. (Research Triangle Park, NC) 20.5 
ABC Laboratories (Columbia, MO) 15.0 3.0 
BC Analytical (Glendale, CA) 15.0 
RECRA Environmental (Amherst, NY) 11.3 0.1 
Lab Resources Inc. (Harrington park, NJ) 10.5 
Accutest Laboratories Inc. (Dayton, NJ) 10.0 
BCM Laboratories (Plymouth Meeting, PA) 5.6 
Hummingbird Aviation Inc. (Madison, NH) 3.0 
Zalco Laboratories Inc. (Bakersfield, CA) 3.0 
Weck Laboratories Inc. (Industry, CA) 1.6 0.1 

"_Data Not Available 

Source: Environmental Business International, Inc. and TechKNOWLEDGEy 
Marketing Services (Orchard Park, NY) 

Foreign Markets 

Mexico was the largest and most active foreign market for U.S. environmental labs, 
with 31% of reported revenues. In addition, 5 companies indicated some presence 
there. Canada and Germany, with 21% and 19% of reported non-U.S. revenues 
respectively, were the next most active foreign markets. The following table 
summarizes the international activities - by geographic region - of the labs included in 
our research. 

Region % of Revs # Cos. 

31% 5 
Canada ............................................3 
Mexico ............................................. 


21% 
Germany ..........................................19% 1 

13% 1United Kingdom ............................... 

12% 1Japan ............................................... 

3% 2 

Australia/New Zealand ......................... 
Latin Am erica ...................................... 


1% 1 
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In research performed for the October, 1992 issue of EnvironmentalBusinessJournal,
business planners in the environmental industry were asked about their plans for
international expansion over the next few years. Of the five labs that responded, three
(60%) said that they did, in fact, plan to expand into overseas markets during the next
2-3 years. Among those three labs, Mexico and Eastern Europe were each cited twice 
as potential markets for expansion. Canada and Latin America were mentioned once
each and the European Community and Pacific Rim regions were not mentioned at all. 

Type of Foreign Operations 

The vast majority (93%) of non-U.S. business reported by these labs resulted from
sales efforts at home. That is, they arranged for client companies doing business 
overseas to send samples to them for testing. Because of the small sample size, it
should be noted that most of this revenue was from one lab, ABC Laboratories (ABC).
Three companies reported that all of their non-U.S. revenues actually originated in the
United States through such "export sales" and a fourth indicated 50%. 

Only one of these labs reported any sales from foreign offices or sales representatives,
with 20% and 10% of its foreign sales, from offices and reps respectively. Overall,
this amounted to only 2% of non-U.S. business from foreign offices and 1% from
sales reps. Interestingly, no labs included in our research reported participation in 
joint-ventures with local partners or technology licensing. 

Foreign Clients 

Again, the vast majority of non-U.S. lab business was from one type of client, U.S.
multinational corporations (MNCs). In fact, 91% revenuesof the foreign reported
were from MNCs, explaining the prevalence of U.S.-based sales in the section above.
Again, it was ABC's answer that had the largest effect on this question. 

Sub-contractors and partners (9%) were the second largest buyer of lab services,
although only one company reported revenues from such relationships. For that 
company, though, 100% of non-U.S. business came from such relationships. Local
industry, accounting for less than 1%of reported revenues, was the third largest buyer
of U.S. lab services. 

Barriers to Entry in Foreign Markets 
The most commonly cited barrier to labs' entry in foreign markets was risk. Some sort
of risk was mentioned as a barrier on six separate occasions. Three labs mentioned the
risk of non-payment, one cited political risk, one cited lack of protection for intellectual 
property, and one just mentioned "finding partners to share risk." Another problem
was the lack of available credit, cited by one lab as a significant barrier. The following
table summarizes the barriers to international expansion of lab businesses. 

Barrier # Mentions 
Risks (Credit, Intellectual Property, Poliical)...................6

Added Costs of Doing Business Abroad ............................... 3
 
Lack of Information on Markets and Opportunities ........................ 1
 
Difficulty in Finding Suitable Partners ..................................... 1
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Another barrier was the added costs of doing business in another country. 
Administrative costs such as marketing and personnel were mentioned, as was "capital 
requirements." We suspect that large capital equipment requirements have a lot to do 
with the largely domestic nature of the lab business. Lack of information on markets 
and opportunities was also mentioned as a restriction. 

Financing International Sales 

As for receiving payment, no one method of financing lab work was used more than 
others by the labs that responded. Funding from U.S. government and multilateral 
institutions such as the Inter-American Development Bank and World Bank were each 
mentioned once. Working for foreign offices of U.S. engineering and consulting firms 
and requiring prepayment for work were also mentioned once. 

Drivers of Foreign Business 

Increasing regulations/enforcement and expanded opportunity were each cited three 
times as primary drivers of non-U.S. business. Increasing public pressure (related to 
regulations), local contacts and expected approval of NAFTA were each mentioned 
once. Drivers of international lab work are listed below. 

Driver # Mentions 

Regulations/Enforcem ent .................................................... 3
 
Increased Growth Opportunity abroad .................................... 3
 
Public Pressure .................................................................... 1
 
Anticipation of NAFTA ...........................................................
1
 

Conclusions 

Labs, like many other environmental service businesses, currently get a very small 
portion of their revenues from outside the United States. Most work done for foreign 
clients, 56%, is actually done for multinational U.S. corporations in the western 
hemisphere. Europe, with 31% of non-U.S. testing revenues, and the Pacific Rim, 
with 18%, play a smaller role. 

In the U.S., the environmental testing and lab industry has fallen on hard times, largely 
due to overcapacity. Expansion into seemingly risky foreign markets is apparently not 
seen as a viable growth strategy or a panacea to anemic domestic markets. However, 
since analytical services are critical to practically all environmental work (especially the 
"front-end" portion of hazardous waste and remediation projects), growth in 
international business is probably a good bet for those firms that can profitably 
overcome the perceived barriers. Typically, more strategic and tactical information can 
help to lower these types of "risk" barriers. 
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SOLID WASTE MANAGEMENT 

The primary business of solid waste companies is transportation and management of
solid, non-hazardous, resdential, commercial and industrial waste. These activities
involve collection and transportation, operation of transfer stations, and landfill
ownership and operation. This is the largest and most mature of the environmental
business segments tracked by EBI. Growing population, decreasing landfill capacity,
the continuing push toward recycling and waste reduction, and shrinking municipal
budgets have affected this segment significantly. These trends are necessitating tightermanagement controls on operations and new strategies for diversification. Solid waste
services are marketed to consumers, municipalities and private sector businesses. 

In 1992, the U.S. solid waste industry accounted for over $28 billion in total revenues.
Publicly traded companies account for about 30% of the total market, including three
foreign-owned firms. The foreign-owned firms include Canada's Laidlaw
Environmental, which gets approximately 70% of its revenue from American 
customers, and Philip Environmental. The United Kingdom's Attwoods plc is also
active in the U.S., getting almost 70% of its revenue from the United States as well.Because of their foreign ownership, these three companies are excluded from thl
following list of solid waste firms. 

Estimates of the international component of the U.S. solid waste industry range from7%-10% of total revenues, or about $2.2 billion. An analysis of the revenues of all
publicly traded solid waste companies, including Laidlaw and Attwoods, shows that
about 16% of revenues comes from outside the U.S. That figure is based on solid 
waste industry data published in Smith BarneyPollution ControlMonthly, July 1993. 

Non-U.S. Business 

Very few solid waste companies responded to our inquiries into their international
activities. Among those were WMX Technologies and Browning Ferris (BFI), two of
the three largest waste management companies in the United states (Laidlaw is the
other). Information on the foreign operations of these two companies, the only two
American companies with internationalbusiness, was pieced together from annual 
reports, securities analysts' reports and information gathered through telephone
conversations with company representatives. Exhibit 2-2 lists the top American-owned
solid waste management firms. WMX's international business is mostly derived from
its subsidiary, Waste Management International plc (WMI), based inLondon. Mexican
and Canadian operations, however, are included in the statements of Waste 
Management of North America. 

Our analysis, performed for this study, indicates that the $2 billion from WMX andBFI represent most of the non-U.S. operations for domestically owned solid waste
companies. Even assuming that a few of the regional and smaller local companies
located near the Canadian and Mexican borders get some of their business from those 
countries, the estimate of 7%-10% is still very plausible. 

Tr..ds In International Business 

Both WMX and Browning Ferris have been steadily increasing their international share
of revenues. While combined total revenues for both firms rose 9% in 1991 and 7% in
1992, combined non-U.S. sales grew 25% during both periods. International work
increased from 20% of total revenues in 1990 to 23% in 1991 and 27% in 1992. 
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Interestingly, both Attwoods and Laidlaw have been diversifying their non-U.S. 
businesses, trying to decrease their reliance on American customers. 

According to representatives from both companies, sales from foreign markets are 
expected to continue to increase through the turn of the century. Both firms declined to 
project a specific growth rate. 

Exhibit 2-2 The Top U.S. Solid Waste Management Companies 

SW Mgmt Non-US 
Company (HO) Revenues Revenues 
WMX Technologies Inc. (Oak Brook, IL) 

- Waste Management International (London) 4,309.6 1446 
Browning-Fernis Industries Inc. (Houston, TX) 3,287.5 571 
Addington Resources Inc. (Ashland, KY) 301.5 
Chambers Development Co. Inc. (Pittsburgh, PA) 299.0 
Western Waste industries (Torrance, CA) 219.4 
Mid-American Waste Systems Inc. (Canal Winchester, OH) 166.9 
Sanfill Inc. (Houston, TX) 81.6 
USA Waste Services Inc. (Dallas, TX) 52.2 
Integrated Waste Services (Buffalo, NY) 38.2 
Allied Waste Industries Inc. (Bellaire, TX) 35.0 
United Waste Systems Inc. (Greenwich, CT) 26.5 
Eastern Environmental Services (Drums, PA) 14.4 
TransAmerican Waste Industries Inc. (Houston, TX) 10.6 

No Non-U.S. Business 

Source:Environmental Business International, Inc. and Smith Barney Pollution 
Control Monthly 

Most Active Foreign Markets 

The most productive foreign market for WMX and BFI is the Mediterranean region of 
Europe, which accounts for 27% of combined international revenues. Canada, the 
second largest, was responsible for 18% of revenues. While both companies have 
operations in Canada, only WMX reported revenues from the Mediterranean. 

The U.K and Australia/New Zealand each account for 6% and 9%, respectively, of 
international revenues, with both firms maintaining a local presence. In general, the 
trend seems to be that more developed areas, also the ones with regulations covering 
waste management, provide the best opportunity for U.S. companies. Exceptions 
include Japan, where most waste is incinerated and waste management, like 
construction, is protected by nationalistic preferences and corruption. 

Germany and France each account for about 3% of international work done by these 
two companies. Western Europe (excluding the U.K.) has been harder to penetrate, 
probably due to better capitalized competition. Examples include France's Generale de 
Eaux, which incidentally, also offers water services to municipalities and deeply 
entrenched German solid waste companies. 

Southeast Asia and Mexico each produced about 2% of the combined international sales 
of WMvX and BFI, and the Middle East accounted for about 1%. The table below 
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summarizes our estimates of the combined international revenues of WMX and BFI. It
should be noted that most international solid waste management business results from 
acquisitions of foreign firms rather than building business from scratch. 

Region % of Revs # Cos. 
Mediterranean ..................................... 27 1
 
Canada ............................................... 18 2
 
Central Europe .................................... 10 1
 
Australia/New Zealand ............................ 9 2
 
Scandinavia ........................................... 7 1
 
United Kingdom .................................... 6 2
 
China/Hong Kong .................................. 6 2
 
Latin America ......................................... 6 2
 
Germ any ............................................... 3 1
 
France .................................................. 3 1
 

In many developing and undeveloped regions, such as Eastern Europe and the former 
Soviet Union, Africa and India, where waste management is a low regulatory priority,
WMX and Browning- Ferris have no business. 

Type ol Foreign Operations 

For a number of reasons, it is imperative that solid waste companies maintain a local 
presence. The main reason is that to manage a region's wastes, you must be there to do
the work. Also, regulations are different everywhere, and even within a country, laws 
governing solid waste management and disposal may vary from local to provincial to 
federal governments. It is important to have local expertise to remain in compliance 
with local rules. 

Both companies make extensive use of both joint ventures and foreign facilities, but 
exact figures were not available and only a rough estimation was possible from 
available information. 

Foreign Clients 

A similar lack of data exists on foreign clients, but a few assertions are possible. First,
most operations are acquisitions integrated into WMI and BFI. But local and municipal
governments increasingly buy a great deal of the solid waste management services sold 
abroad by these companies. Again, because of data limitations, exact percentages are 
not available. 

Industry, both local and multinational U.S. firms, also account for a significant share, 
as do partners and subcontractors due to the widespread use of joint ventures. 

Barriers to Entry In Foreign Markets 

Because of the limited responses to our requests for information by solid waste 
management firms, we based our analysis mainly on internal research regarding their 
overseas activities. Most small, undercapitalized companies in this segment are not 
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equipped to expand their services overseas because of the capital-intensive nature of the 
business. 

There are specific inhibiting factors, mainly lax or non-existent environmental 
regulations and enforcement. The structure of overseas markets may also serve as a 
hindrance. In underdeveloped and developing countries for instance, the solid waste 
business is generally operated by the public sector, mostly by municipal agencies. In 
other cases, local companies provide the services under contract with municipal or state 
governments and competition is a significant entry barrier. In Japan, for instance, the 
solid waste business has been controlled traditionally by underworld organizations, 
although the government provides incentives for private businesses to try and 
participate in this segment. For the most part, it is very difficult for foreign companies 
to penetrate such markets that are usually considered unattractive, low-margin 
businesses. 

In areas with significant opportunities for providing solid waste services, finding 
appropriate local partners may be a long, daunting and expensive process that many 
U.S. companies are just not willing to take. Such projects often entail long-term 
relationships with local partners or government organizations, with very little short
term returns on investments. To be successful overseas, a long-term view is critical. 
U.S. companies have been known to expect immediate results in their initial attempts to 
do business overseas. 

Other factors, such as lack of market data, poor market drivers, foreign exchange risks, 
political or economic instability, or a combination of these factors provide disincentives 
to overseas expansion in this area. 

Drivers of Foreign Business 

Tighter environmental regulations and enforcement provide the biggest driver for the 
entry of foreign companies. In the fast growing economies of Asia, for example, the 
fast pace of growth has led to environmental disasters or threats to public health and 
safety. These in turn have resulted in heightened public pressures on government to 
introduce new or tighter pollution control regulations. 

But as previously stated, weak environmental regulations and enforcement, owing to a 
country's overriding commitment to economic development, constitute the biggest 
hindrance. In emerging markets in Asia, for instance (countries like Taiwan, Hong 
Kong, or Southeast countries) enforcement generally lags behind those in industrialized 
countries. In many cases, corruption may in fact be the root cause of weak 
enforcement. 

Potential markets in developing or newly developed countries are only now beginning 
to put a higher priority on efficient and environmentally sound waste collection and 
disposal systems, as opposed to piling garbage in designated or illegal dumpsites. 
Hong Kong is a good example of an emerging market for solid waste landfills, but the 
market is relatively small. Nevertheless, the government has recently been investing in 
large landfill sites. Both WMX and Browning-Ferris have managed to participate in 
such projects in partnership with local companies. Few other U.S. companies have the 
financial clout to compete with these two industry leaders. 
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Conclusions 
Only two publicly traded U.S. firms compete in the international market for solid waste 
management services. Those firms have been most successful in Europe, whichprovided over half of international revenues, and Canada and Latin America, which
accounted for 26%. Asian customers contributed 18%. 

Local and municipal governments and industry are the biggest buyers of solid waste
services. Because of the nature of the work, a local presence is practically a sine-qua
non. Both firms have a number of overseas offices and joint ventures with local 
partners in foreign countries. High capital requirements are likely keeping a lot of
smaller competitors from following these two waste giants into the global marketplace. 
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HAZARDOUS WASTE MANAGEMENT 

Hazardous waste management firms are responsible for on- and off-site management of 
hazardous wastes (including medical wastes and nuclear materials), including 
sampling, packaging, labeling, treatment, storage, disposal and transportation. 

Domestic market drivers include legislation such as CERCLA (Superfund), RCRA, 
underground storage tank (UST) compliance regulations and liability associated with 
property transfer laws as well as cleanup agendas at Department of Defense (DOD) and 
Department of Energy (DOE) facilities. 

Similar regulations are rare in other parts of the world, but the closest approximation of 
these conditions are in other developed industrial powers such as Germany, Japan and 
Canada. Industrial facilities in the chemical and petroleum industries and governmental 
agencies such as the DOD and DOE are typical of the clients that hazardous waste 
management firms serve, but many also serve small manufacturing facilities and even 
dry cleaners and auto repair shops. 

The total U.S. market for hazardous waste management services amounted to roughly 
$9.4 billion in 1992. We estimate that between 3%and 5% (about $320 million) of that 
comes from work done outside the U.S. 

Non-U.S. Business 

The 13 hazardous waste management companies included in our research on 
international activities reported a total of $167 million in foreign business. Roughly 
83%, or $138 million of that was from just one firm - Safety-Kleen. That $167 million 
represents over 15% of the more than $1 billion in total hazardous waste revenues that 
these companies reported. This is much higher than our previous estimate of 3%-5% a 
reflection on the larger companies responding to our inquiries. Note that Chemical 
Waste Management (CWM), a subsidiary of WMX Technologies, did not respond to 
our requests for information. According to NatWest Securities (New York), CWM had 
1992 revenues of more than $750 million from its base treatment and disposal 
business. 

International work is growing rapidly for U.S. hazardous waste management firms. 
Five firms reported having international business. Among those, non-U.S. revenues 
grew from 13.8% of total environmental revenues in 1990 to 15.8% in 1991 and 
16.5% in 1992. Total environmental revenues for those companies grew by 18% in 
1991 and 11% in 1992 while non-U.S. revenues grew by 35% and 16% during those 
same periods. 

Safety-Kleen, with over $130 million in overseas revenues, is 'by far the largest 
international hazardous waste management company. It is common knowledge that 
CWM has substantial non-U.S. revenues, but without complete information, it is 
impossible to know the exact amount. However, we estimate that amount to be in 
excess of $100 million. 

Exhibit 2-3 lists the top U.S. hazardous waste management companies reporting 
foreign business. The list was compiled from information gathered in our research on 
international activities as well as a ranking of commercial treatment, storage and 
disposal firms published in the October, 1993 issue of Environment Today. 
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Exhibit 2-3 The Top Hazardous Waste Management Companies 

HW Mgmt Non-US 
Company (HO) Revenues Revenues 

Chemical Waste Management (Oak Brook, IL) 755.0 
Safety-Kleen (Elgin, IL) 328.0 138.0 
USPCI Inc. (Houston, TX) 262.0
 
Rollins Environmental Services (Wilmington, DE) 240.4
ENSCO Environmental Systems Co. (Williamsville, NY) 140.0 
 7.0 
Horsehead Resources Development Co. (Palmerton, PA) 110.0 
Westinghouse Environmental Systems (Pittsburgh) 100.0
Clean Harbors (Braintree, MA) 89.5
 
DuPont Safety &Environmental (Wilmington, DE) 65.0
 
American Ecology (Houston, TX) 59.6
 
Southdown Inc. (Houston, TX) 43.4
 
Envirosafe Services Inc. (Valley Forge, PA) 41.5
MARTECH USA Inc. (Anchorage, AK) 40.1 15.8 
Tanknology Environmental Inc. (Houston, TX) 37.8 5.7
Concord Resources Group (Lawrenceville, NJ) 35.0
United Waste Removal Services (New York, NY) 0.5 0.1 

*"Data Not Available 

Source: Environmental Business International, Inc. and Environment Today,
 
October 1993
 

Trends In International Business 

All five companies claimed that non-U.S. revenues had been increasing during the 
recent past. One other company said that non-U.S. business had decreased. That 
company explained that they had done work in Southeast Asia recently, but that it was a 
single contract and that they had no intention of continuing to operate there. 

Six hazardous waste companies expect overseas business to increase through the turn 
of the century. Four of them expect growth of 25%-30% and two expect to double 
non-U.S. revenues by 1995. By 2000, four of these expect 30%-50% growth in
foreign business, one expects 150% growth, and one expects 300% growth. 

Most Active Foreign Markets 

Region % of Revs # Cos. 

Canada ............................................... 36 4
 
Germ any ............................................. 24 2
 
U. ..................................................... 19 2
 
France .................................................. 5 1
 
Eastern Europe/CIS ............................... 5 2
 
Latin Am erica......................................... 4 2
 
Mexico .................................................. 3 1
 
Central Europe ...................................... 3 2
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Currently, Canada, Germany and the United Kingdom account for over 80% of 
Teported non-U.S. revenues. Canada has the largest share, with 36%, followed by 
Germany, with 24%, and the U.K, with 19%. The table above summarizes the 
geographic distribution of foreign hazardous waste management revenues. 

The Middle East, China/Hong Kong, Southeast Asia and Australia/New Zealand each 
account for less than 1% of reported non-U.S. hazardous waste management 
revenues. Mexico is expected to attract attention from treatment, storage and disposal 
(TSD) facility operators as a result of NAFTA. In fact, we are aware of one U.S. firm, 
Metalclad, that is cur-ently permitting such a facility. 

Eight hazardous waste contractors responded to the October, 1992 Environmental 
Business Journalbusiness management study. Of those, 6 said that they planned to 
expand overseas in the next few years. Canada and Mexico were each mentioned twice 
as potential markets for expansion of hazardous waste services. Eastern Europe was 
mentioned twice. Latin America and the European Community were each mentioned 
once. Not one of the hazardous waste management companies indicated a desire to 
expand into the Pacific Rim. 

Type of Foreign Operations 

The hazardous waste contractors included in our research indicated that foreign sales 
offices and joint-ventures are the most commonly used methods of doing business 
outside the United States. Although foreign sales offices accounted for the largest 
portion of reported non-U.S. revenues (74%), only one company, Safety-Kleen, 
reported having offices outside the U.S. Joint ventures, which accounted for 12% of 
reported non-U.S. revenues, are a more common approach, with four companies 
reporting such an arrangement. Two of those derive 100% of their foreign business 
from joint ventures. Foreign operations of U.S. hazardous waste management 
companies are summarized in the table below. 

Operation % of Revs # Cos. 

Foreign Sales Offices........................... 74 1 
Joint Ventures ..................................... 12
"Other" Operations ................................ 6 

4
2 

Sales From the U.S ............................... 4 1 
Foreign Sales Reps ............................... 
Technology Licensing ........................... 

3 
1 

1 
1 

Foreign Clients 

Outside the United States, hazardous waste management services are purchased mostly 
by local industry. In fact, industry accounted for almost half of reported foreign 
hazardous waste revenues and five separate firms reported selling services to local 
industry. Three of those got all of their foreign revenues from local industry. Non-
U.S. revenues by client type are summarized below. 

U.S. multinational corporations and foreign federal governments accounted for 18% 
and 15% of reported revenues, respectively. Sub-contractors and federally-funded 
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development projects each accounted for less than 1%of reported non-U.S. hazardous 
waste management revenues. 

Client Type % of Revs # Cos. 
Local Industry ...................................... 47 5 
U.S. MNCs .......................................... 
Federal Governments .......................... 

18 
15 

2 
3 

State Governments .............................. 10 2 
Local/Municipal Governments ................. 9 2 

Barriers to Entry In Foreign Markets 

The biggest concern of U.S. hazardous waste management firms trying to do business 
abroad is receiving payment for their services. Concern over clients who can't or
won't pay for their services were mentioned five different times. 

The costs of doing business abroad was another commonly cited (4x) concern for
hazardous waste companies. Expensive land (in Japan), high salary costs for overseas 
employees and lower productivity of European workers (compared to that of
Americans) were all mentioned as barriers by Safety-Kleen. "Initial resource (capital)
investment" was also mentioned. The following table summarizes the barriers facing
hazardous waste management firms abroad. 

Barrier # Mentions 
Clients Lack Financial Resources .......................................... 5
 
Added Costs of Doing Business Abroad ............................... 4
 
Slow Economic Growth ........................................................ 1

Difficulty Finding Partners ........................................................... 1
 
Currency Risk ............................................................................ 1
 
Environment a Low Priority .................................................... 1
 

A variety of other concerns was expressed as well. Among them, finding and 
developing relationships with local representatives or partners (2 times), the "sluggish
Eastern European economy," the "low priority given to the environment vs. economic 
development in expanding economies," currency conversion and red tape/paperwork (I
mention each). 

Financing International Sales 

The three most commonly used financing mechanisms for foreign hazardous waste 
management projects are use of commercial bank trade financing, used by two different 
respondents, and direct client payment for services, mentioned once. One company
indicated that they have, on occasion, used barter to finance sales of their services. 
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Drivers of Foreign Business 

As in the United States, the hazardous waste management business in foreign countries 
is largely driven by regulations and public pressure. In fact, regulations, enforcement 
and the resulting "need for environmental services" were mentioned a total of 9x as 
drivers of non-U.S. hazardous waste management. Responses range from vague 
references ("Environmental needs of other countries" and "The need for environmental 
services") to specific mention of regulatory requirements ("Mexico's attempt to 
conform to U.S. regulations in maquiladoras," "Enforcement of environmental 
regulations," and "Local regulations requiring environmental action"). 

Liberalization of markets around the world is also contributing to the development of 
non-U.S. business. "Opening of Eastern European nations" and "the proposed 
NAFTA" were also cited as drivers of the hazardous waste business in non-U.S. 
markets. 

Conclusions 

Growth in the U.S. hazardous waste management industry has slowed considerably in 
the last few years, due to reduced volumes of waste from recession and the emergence 
of waste minimization. However, U.S. hazardous waste contractors still get only a 
small part of their revenues from outside the country. Most foreign work is done for 
local industry, U.S. multinationals and foreign national governments in Europe (56%) 
and the western hemisphere (43%). 

A few large contractors dominate the foreign component of the U.S. hazardous waste 
business. Notable among these is Safety-Kleen (SK). It should be pointed out that SK 
delivers fresh solvents and recycles spent ones for mechanics and machine shops. This 
means that SK is both a supplier and a recycler. We believe that this type of company 
has a long-term stake in the development of a "sustainable economy" in which each 
"resource chain" is managed as a circular commodity chain. The section on overall 
conclusions contains further discussion of the concept of a circular economy. 

Despite the mention of high costs and the difficulty of finding partners or 
representatives as barriers, joint ventures and foreign offices are commonly used forms 
of foreign operations. 

As in the United States, foreign market development depends primarily on regulations 
and enforcement. Apparently, though, U.S. hazardous waste firms feel that foreign 
clients lack the ability to pay for their services, hindering further international 
expansion. Although two firms cited the use of trade financing from commercial 
banks, the perception that there is no money with which to fund their services remains a 
powerful deterrent to venturing outside the U.S. 
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REMEDIATION AND INDUSTRIAL SERVICES 

The remediation and industrial services industry includes services for the cleanup of
contaminated land and water supplies. This includes remediation construction and
related services such as remedial investigations, feasibility studies and site audits and 
assessments. It also includes cleanup and treatment of pollution related to underground 
storage tanks (USTs) and asbestos abatement. 

The factors influencing demand for remediation and industrial services are very similar 
to those that drive hazardous waste management markets - Superfund, RCRA, etc.
The Federal Government and industrial facilities are the largest users of these services. 

The total U.S. market for remediation and industrial services amounted to about $8.3
billion in 1992 ($3.7 billion from remediation construction, $1.5 billion from industrial
services and $3.1 billion from asbestos abatement). We estimate that between 4% and
6% (about $350 	million) of that comes from work done outside the U.S. 

Non-U.S. Business 

Fourteen remediation and industrial service companies were included in our research on
international activities. Nine of those reported having a combined total of $16.5 million
in foreign business. That amounts to just under 3% of the $586 million in total
reported environmental revenues  not too far from our 4%-6% estimate described
above. Since these numbers do not include the remediation revenues of engineering
and consulting firms, which provide a considerable portion of remediation services,
especially at the early stages of projects, the reported 3%seems representative. 

International remediation work is growing fast. For the four firms providing enough
revenue data for trend analysis, non-U.S. revenues grew by 26% in 1991 and 25% in
1992 while total revenues were flat between 1990 and 1991 and grew by 14% in 1992.
As a percentage of total revenues, non-U.S. work grew from 1.1% in 1990 to 1.5% in
1992. The non-U.S. business reported by the specialty remediation contractors in our 
research are reported below inExhibit 2-4. 

Exhibit 2-4 	 International Remediation Contractors Responding to
 
EBI Research on International Activities
 

Remedlation Non-US 
Com ay (HO) Revenues Revenues 
Sevenson Environmental Services (Niagara Falls, NY) 70.0 5.6
Lockheed Environmental Systems &Tech. (Austin, TX) 5.0
Westinghouse Remediation (Clarkston, GA) 55.0 2.8 
UNISYS Environmental Systems (St Paul, MN) 1.5
OHM Corporation (Houston, TX) 	 283.6 0.8
T.S.I. International Group Inc. (Amherst, NH) 2.5 0.5
Canonie Environmental (Pleasanton, CA) 71.3 0.1 
Kemron Environmental Services (McLean, VA) 17.0 0.1 
Landmark Environmental Inc. (Euless, TX) 4.0 0.1 

Data not reported 

Source: Environmental Business International, Inc. 
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Because the research on remediation service providers performed for this report only 
included specialty remediation contractors and engineering/consulting firms that provide 
similar services were looked at separately, a list of both types, concerning just 
remediation activities, is provided here in Exhibit 2-5. 

Exhibit 2-5 The Top U.S. Remediation Contractors 

Total Remedlatlon 
Company (HO) Revenues 

Rust International Inc. (Birmingham, Ala.) 455 
OHM Corp. (Findlay, Ohio) 247 
Morrison Knudsen Corp. (Boise, Idaho) 233 
The ERM Group (Exton, Pa.) 228 
Brown &Root Environmental Corp. (Gaithersiurg, Md.) 211 
Roy F.Weston Inc. (West Chester, Pa.) 209 
Bechtel Group Inc. (San Francisco, Calif.) 203 
Dames &Moore (Los Angeles, Calif.) 200 
Fluor Corp. (Irvine, Calif.) 200 
ENSR Corp. (Canton, Ohio) 160 
Woodward-Clyde Consultants Group Inc. (Denver, Colo.) 159 
International Technology Corp. (Torrance, Calif.) 157 
Groundwater Technology Inc. (Norwood, Mass.) 145 
Metcalf &Eddy Cos. Inc. (Wakefield, Mass.) 137 
Parsons Environmental Services Inc. (Pasadena, Calif.) 130 
Camp Dresser &McKee Inc. (Cambridge, Mass.) 111 
CH2M Hill Cos. Ltd. (Denver, Colo.) 106 
Radian Corp. (Austin, Texas) 100 
Harding Associates Inc. (Novato, Calif.) 96 
Jacobs Engineering Group Inc. (Pasadena, Calif.) 95 
Ebasco Services Inc. (New York, N.Y.) 95 
DuPont Environmental Remediation Svcs. (Wilmington, Del.) 85 
Raytheon Engineers &Constructors Intl. Inc. (Philadelphia) 82 
Riedel Environmental Services Inc. (Portland, Ore.) 80 
Foster Whecl,r Corp. (Clinton, N.J.) 75 
Westinghouse Environmental (Pittsburgh, Pa.) 75 
Law Cos. Environmental Group Inc. (Atlanta, Ga.) 75 
McLaren/Hart Env Engineering (Rancho Cordova, Calif.) 69 
Sevenson Environmental Services Inc. (Niagara Falls, N.Y.) 66 

Source: Environmental Business International, Inc. for the June 1993 Environmental 
Business Journal 

Trends In InternationnI Business 

Oddly, only one remediation firm in our research reported that non-U.S. revenues had 
been rising. The revenue numbers they reported seemed to suggest differently. Only 
one reported that they had been decreasing. However, three said that foreign-derived 
business had been about the same. One of those, Sevenson Environmental, reported 
previously that revenues had risen from $3.6 million in 1990 to $5.6 million in 1992. 

On a brighter note, three firms expect non-U.S. business to increase in the future. Two 
of those expect foreign business to increase by 100% by 1995 and by 300% and 500% 
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by 2000. The other expects 5% growth through 1995 and 30% by 2000. Only one 
firm expects a decrease in international sales. 

Most Active Foreign Markets 

Canada accounts for almost 60% of reported non-U.S. remediation revenues - by far 
the largest of any market outside the United States. Japan, Latin America,
Australia/New Zealand, Mexico, and China/Hong Kong are each responsible for 
between 5% and 10% of reported international remediation business. Following is a 
summary of the geographic distribution of foreign remediation revenues. 

Region % of Revs # Cos. 

Canada ............................................... 58 3
 
Japan....................................................
8 2 
Latin Am erica......................................... 7 7 
Australia/New Zealand ............................ 6 2 
Mexico .................................................. 5 2 
China/Hong Kong .................................. 
Southeast Asia ...................................... 

5 
3 

2 
1 

Central Europe .................... 3 2 
United Kingdom .................................... 2 1 

Eastern Europe/CIS, Africa, and Korea each account for less than 1%of reported non-
U.S. remediation revenues. Strangely, no revenues were reported from Germany.
Other regions with no reported remediation revenues include Scandinavia, France, the 
Mediterranean countries, the Middle East or the Indian Subcontinent. 

Twelve remediation firms responded to the October, 1992 Environmental Business 
Journal business management study. Of those, seven said that they planned to expand 
overseas in the next few years. The European Community and the Pacific Rim were 
the most likely regions for expansion, with 4 mentions each. Mexico was cited 3x and 
Canada and Eastern Europe, twice each. Latin America, with its relative lack of 
concern for remediation, was only mentioned once as a likely prospect. 

Type of Foreign Operations 

Operation % of Revs # Cos. 
Foreign Sales Reps ............................. 44 4
 
Foreign Sales Offices ........................... 20 2
 
Sales From the U.S .............................. 14 1
 
Joint Ventures ..................................... 11 2
 
"Other" Operations .............................. 11 3
 

According to our research on remediation contractors, foreign sales representatives are 
the preferred vehicle for obtaining foreign sales, with 44% of reported revenues. Four 
firms reported using this type of arrangement, three of them got all of their foreign 
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business from foreign representatives. Foreign sales offices were the next most 
common operation, with 20% of reported revenues from two firms. The following 
table summarizes non-U.S. remediation revenues by operations. 

Noticeably lacking from this list is any mention of technology licensing. One would 
think that a business as reliant on technology as remediation would provide an 
abundance of opportunities for licensing proprietary knowledge, even low-technology. 
In fact, we are aware that at least one remediation firm, Groundwater Technology, Ir.. 
(Norwood, MA), that has such an arrangement. In April, 1993, Groundwater 
Technology signed an agreement with Tokyo's Kurita Water Industries Ltd. for the use 
of proprietary assessment and remediation technologies. 

Foreign Clients 

As in the United States, federal governments buy the largest share of remediation 
services. Three firms reported selling their services to foreign federal governments, 
amounting to 44% of reported foreign sales. Multinational U.S. corporations were the 
second largest overseas buyer of remediation, with 2 firms selling 29% of reported 
revenues to MNCs. Non-U.S. remediation revenues by client type are summarized 
below. 

Client Type % of Revs # Cos. 

Federal Governments .......................... 44 3 
U.S. M NCs .......................................... 29 2 
State Governments .............................. 15 1 
Local industry ........................................ 8 2 

Local and municipal governments, subcontractors and partners, federally funded 
development projects and "other" clients were each responsible for about 1% of 
reported non-U.S. revenues. 

Barriers to Entry In Foreign Markets 

Barrier # Mentions 

Expenses Associated With Operating Abroad ........................ 5
 
Clients Lack Funding/Non Payment Risk ................................ 4
 
Lack of Enforcement/Regulations .......................................... 4
 
Lack Information on Foreign Markets ...................................... 4
 
Red Tape ............................................................................. 3
 
Currency Risk ....................................................................... 2
 
No Protection for Intellectual Property .................................... 2
 
Protectionism/Nationalism .................................................... 2
 
Difficulty Finding Partners ...................................................... 1
 
Lack of Export Financing ...................................................... 1
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The remediation companies that we contacted were more than willing to discuss what
they considered to be barriers to entry into non-U.S. markets. Among the most often
mentioned were the expenses associated with operating in a foreign country (mentioned
5 times), lack of a regulatory infrastructure to spur demand, lack of information onforeign markets and opportunities, and perceived non-payment risks (cited 4 times
each). The previous table summarizes the obstacles facing remediation companies'
international operations. 

Other problems include bureaucratic red tape (3 mentions), lack of protection forintellectual property (which may explain the lack of technology licensing going on),
currency exchange barriers, cultural barriers and protectionism, all named twice. One 
company felt that a lack of export financing was holding back the volume of their 
international work. 

Financing International Sales 

Because the bulk of foreign remediation sales are to federal governments and large
corporations, buyer self-financing is the dominant method used to fund remediation
projects outside the United States. Buyer-financing was mentioned six times as a
primary financing mechanism, followed closely by U.S. government aid programs,
with three citations. Financial assistance programs from multilateral development and
lending institutions such as the World Bank received 2 mentions and trade financing
from commercial banks got one. 

FInancing Method # Mentions 

Buyer Self-Financing ........................................................... 6
 
Assistance From U.S. Govt Trade &Development Programs ........ 3
 
Assistance From Multilateral Lending Institutions ................... 2
 
Commercial Bank Trade Financing Services ........................... 1
 

Drivers of Foreign Business 

Although research suggests that remediation is primarily driven by regulations and
enforcement, they were not the most often-mentioned driver for international business
in our study. In fact, increasing foreign regulations and enforcement were mentioned
four times as major drivers of non-U.S. business, while slow growth in domestic
markets and increased opportunity in foreign ones (with five mentions)z were the
leading factors for U.S. remediation firms seek opportunity overseas. 

Driver # Mentions 

Good Opportunities Abroad/Slow Growth at Home ................. 5

Increased Regulations/Enforcement .................................... 4
 
Local Presence/Contacts ...................................................... 3
 
Following Expansion of Large Clients ..................................... 2
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The presence of local contacts or specific knowledge of particular markets was 
mentioned three times as a reason for international expansion. Two companies just said 
that they were following large clients as they expanded the geographic scope of their 
operations. 

Conclusions 

Contractors get very little of their revenue from outside the United States, but foreign 
business is expanding quickly. Most (70%) of their international business is still in the 
western hemisphere. Asia and the Pacific Rim contribute less than 20% and Europe, 
the Middle East and Africa, together account for about 10%. There is a considerable 
market emerging in Europe and respondents expect to tap it. 

Although the most often-cited barrier to foreign business opportunities is the added 
expense of overseas operation, it's not insurmountable. Almost 75% of international 
remediation work is sold through foreign reps (the cheapest alternative) or offices (the 
most expensive), or through joint ventures. But whatever form is used, a local 
presence, or at least the perception of having one, seems to be very important in 
winning non-U.S. business. 

Aithough foreign federal governments and U.S. companies seem to be doing the vast 
majority of the buying, remediation companies often complained that payment issues 
were a primary concern. Despite this, direct payment from buyers is still the most 
popular financing mechanism. 
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ENVIRONMENTAL ENGINEERING/CONSULTING 

Environmental Engineering and Consulting encompasses a variety of services,
performed for clients on a contract basis, for reducing or cleaning up environmental 
hazards. These services may include investigations and analyses, pre-planning, design
and construction management, research and development, and consultation on
engineering-related problems. Cleanup of DOD and DOE facilities are partially
responsible for driving growth in this segment, as are the vast array of continuously
revised regulations in air, water and wastes that govern the activities of all industry.
Engineering/consulting firms serve not only government and pollution generators, but
other environmental industry segments as well. 

In 1992, the total U.S. engineering/consulting (E/C) market was $14.2 billion. An
April, 1992 study of over 150 E/C firms by EnvironmentalBusinessJournalfound that
about 6% (about $850 million) of engineering and consulting revenues come from 
work done outside the U.S. 

Exhibit 2-6 The Top International Environmental 
Engineering/Consulting Firms 

Total E/C Non-US
Company (H) Revenues Revenues
 
Bechtel Group Inc. (San Francisco, CA) 893.0 401.9

Brown &Root Inc. (Houston, TX) 450.0 180.0

AWT/Metcalf &Eddy (Somerville, NJ) 345.0 69.0

ICF Kaiser International Inc. (Fairfax, VA) 420.0 63.0

Montgomery Watson (Pasadena, CA) 206.0 41.2
 
CH2M Hill Companies (Englewood,CO) 480.0 38.4

Golder Associates Corp. (Atlanta, GA) 60.9 31.7

Dames &Moore (Los Angeles, CA) 220.0 28.6

Camp Dresser &McKee Inc. (Cambridge, MA) 270.0 27.0

Badger Company Inc. (Cambridge, MA)* 51.0 25.5

United Engineers &Constructors (Philadelphia, PA)' 420.0 25.2
International Technology Corp. (Torrance, CA) 465.0 23.3
Fugro-McClelland (Houston, TX) 38.0 22.3
Morrison Knudsen Corporation (Boise, ID) 350.0 17.5

Engineering-Science Inc. (Pasadena, CA) 156.0 15.6

Law Companies Group Inc. (Kennesaw, GA) 135.0 13.5

Woodward-Clyde Group Inc. (Denver, CO) 177.0 12.4
 
Ebasco Seivices Inc. (New York, NY) 200.0 12.0

Groundwater Technology Inc. (Norwood, MA) 193.7 11.6

SEC Donohue Inc. (Greenville, SC) 160.0 8.0
 

Owned by Raytheon Corp. In 1992, operations of both Badger and UEC were
consolidated under the name Raytheon Engineers and Constructors Inc.,
headquartered in Philadelphia, PA. 

Source: Environmental Business International, Inc. for the April 1992 Environmental 
Business Journal 
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Non-U.S. Business 

Our research yielded responses from 18 E/C firms, who reported a total of $507.5 
million in 1992 non-U.S. revenues, or over 20% of their $2.5 billion in total 
environmental consulting revenues. However, the more complete data from the 
previous EnvironmentalBusinessJournalstudy is certainly more reliable. 

International E/C work is growing faster than total revenues. Among the six finns 
providing enough revenue data for trend analysis, non-U.S. revenues grew by 36% in 
1991 and 18% in 1992, while total revenues grew 19% in 1991 and only 3%in 1992. 
During that time, international business grew from 4.8% of the total in 1990 to 6.4% in 
1992. 

Non-U.S. business, as reported by E/C firms in the EBJ research on E/C firms are 
reported in Exhibit 2-6. Summing the non-U.S. revenues from this table will produce 
a result in excess of $1 billion, larger than our estimate of the total international 
component of total E/C revenues. This is due partly to the use of estimates for firms 
who declined to respond, partly to the flow of revenues in subcontracting relationships, 
which distort revenues upward, and partly to the relatively high construction revenues 
reported by Bechtel. 

Trends In International Business 

Of nine firms that provided this information, seven reported that their international 
business had been increasing in recent years, despite a global recession. One firm said 
that foreign billings were about the same and another (a small, $2.5 million firm) said 
that they had decreased. 

As for the future, 7 firms expect non-U.S. revenues to continue to increase through 
2000. Through 1995, three firms expect growth of 30%-50%, one expects 100% 
growth, another expects 200% growth, and yet another expects 400% growth. By 
2000, four firms expect to have increased their international business by between 200% 
and 300%, one expects to grow theirs by 800% and another, by 1,200%. No firms 
expect foreign work to decrease. 

Forty-six environmental engineering and consulting frms responded to Environmental 
Business Journal's1992 business management study. Almost 74%, or 34 companies, 
said that they did plan to expand outside the United States in the next 2-3 years. 
Mexico was mentioned most (24 times) as a likely market for expansion. The Pacific 
Rim was close behind, with 21 companies expressing an intention to begin operating 
there. Eastern Europe was mentioned 14 times, Canada and the European Community, 
10 times each, and Latin America was cited once. 

Most Active Foreign Markets 

Asia and the Pacific Rim are the most productive foreign markets for E/C firms, 
accounting for about a third of reported non-U.S. revenues. Europe and the Americas 
(North, Central and South) each produced about 23% of reported non-U.S. sales. 

The largest single region, though, was the Middle East, responsible for 17% of 
reported international revenues for E/C firms. The U.K., Australia/New Zealand, 
Southeast Asia and Mexico each accounted for more than 10% of foreign business. 
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Region 	 % of Revs # Cos. 
The Middle East ................................... 17 8
 
United Kingdom .................................. 15 6

Australia/New Zealand .......................... 13 4
 
Southeast Asia .................................... 12 6
 
Mexico ................................................ 11 8
 
Canada ................................................. 7 7
 
Latin America ......................................... 5 6
 
Germany ............................................... 3 3
 
Eastern Europe/CIS ............................... 3 2
 
China/Hong Kong .................................. 3 6
 
India/Subcontinent ................................ 3 2
 
Japan ....................................................
2 2
 
Mediterranean Europe ........................... 2 4
 

Africa, Central Europe and Korea accounted for about I%each. Scandinavia was the
 
only region from which our research found no revenues.
 

The July 26, 1993 issue of EngineeringNews Record (ENR) reports the results of their
 
own study of the activities of the top 200 international engineering design firms. While
 
only some of this work could be classified as "environmental," the ENR numbers

provide a basis for comparison. Of the $6.1 billion in international billings reported by

80 American design firms, the largest portion, 38%, comes from Europe. Asia is not

far behind, buying 23% of American design firms' international work. The Middle

East accounts for 17%, Latin America, for 11%, Africa, 8% and Canada, 2%. Exhibit
 
2-7 compares the results of our research with ENR's 

Exhibit 2-7 	Compariso~n of International Revenues In
 
Environnjltsfl vs. General Engineering
 

Reglin 	 EBR ENR 

Middle East .......... 17% 17%
 
Asia .......................................... 33% 23%

Africa .......................................... 1% 8%
Europe ..................................... 23% 38%
 
Canada ....................................... 7% 2%
 
Latir America ............................ 16% 11%
 

Source: Environmental Business International Inc. 
and Engineering News Record 

Type of Foreign Operations 

Labor-intensive engineering/consulting work seems to require a local presence. More
than 75% of non-U.S. sales were the product of foreign sales offices, joint ventures

and foreign sales representatives. Revenues from foreign operations are summarized in
 
the table below.
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Operation % of Revs 

Foreign Sales Offices ........................... 43 

Joint Ventures ..................................... 28 

"Other" Operations .............................. 12 

Sales From the U.S ................................ 8 

Foreign Sales Reps ............................... 5 

Technology Licensing ........................... 4 


# Cos. 

5
 
12

2
 
5
 
4
 
1
 

Although joint ventures are the most commonly used form of overseas operation, with 
12 firms reporting such an arrangement, they are not the biggest source of sales. 
Foreign sales offices were responsible for 43% of international sales, more than the 
28% produced by joint ventures. 

Foreign Clients 

Foreign local industry and U.S. multinationals were the largest single buyers of E/C 
services, responsible for 21% and 20% of reported revenues, respectively. However, 
foreign governments are the biggest overallconsumers of environmental E/C services, 
contributing a total of 51% of reported non-U.S. revenues between federal, state and 
municipal governments and federally funded development projects. The following 
table summarizes foreign revenues by client type. 

Client Type % of Revs # Cos. 

Local Industry ...................................... 21 4
 
U.S. M NC s .......................................... 20 4
 

Federal Governments .......................... 16 5
 
Local Governments .............................. 13 3
 
State Governments .............................. 11 3
 
Federally-Funded Dev. Projects ........... 11 3
 
Subcontractors ...................................... 6 3
 

Barriers to Entry in Foreign Markets 

There was no shortage of anecdotal data from the E/C firms included in our research. 
The extra effort and expense of doing business in another country is the most often 
cited barrier (8 times) to international expansion. The perception that potential foreign 
clients lack the funds to pay for American engineering and consulting services is next, 
with five citations. 

Lack of foreign markets information and protectionism were each mentioned four 
times. Perceived risk of non-payment and the lack of protection for intellectual 
property each received three citations. Two firms felt that there was a lack of available 
export financing. A number of other potential barriers were mentioned, once each. 

The following table summarizes the perceived barriers to international expansion of E/C 
firms. 
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Barrier # Mentions 
Added Costs of Doing Business Abroad ................................ 8
 
Clients Lack Funding .......................................................... 5
 
Lack Information on Markets ................................................. 4
 
Protectionism (incl. Subsidized Competition) ......................... 4
 
Risk (Regulatory, Tax, Currency) ........................................... 4
 
Non-Payment Risk ............................................................... 3
 
Lack of Intellectual Properly Protection ................................. 3
 
Lack of Export Financing ...................................................... 2
 
Difficulty in Finding Partners ....................................................... 1
 
Red Tape .................................................................................. 1
 
Slow Economic Growl; ......................................................... 1
 
Cultural Barriers .................................................................... 1
 
Low Profitability ......................................................................... 1
 

Financing International Sales 

Three predominant financing mechanisms are used by E/C firms doing business outside 
the United States: buyer self-financing, development assistance packages from U.S. 
government programs and multilateral development lending institutions. Each of these 
was mentioned seven times as a primary method for funding their non-U.S. work. 

Financing Method # Mentions 

U.S. Government Trade/Development Programs ................... 7
 
Multilateral Loans .................................................................. 7
 
Buyer Self-Financing .......................................................... 7
 
Trade Financing From Commercial Banks ............................... 4
 
Equity Position in Projects................................................... 2
 
Local Government Financing ................................................. 2
 
Countertrade/Barter .............................................................. 1
 

Trade financing from commercial banks, such as letters-of-credit, were the next most 
common, with four mentions. Financing assistance from local governments and taking
equity positions in projects received two citations each. One firm said that they have 
even resorted to using barter in some cases. 

Drivers of Foreign Business 

Domestically as well as internationally, environmental engineering and consulting work 
is driven by a number of factors. Chief among them are economic development and 
regulations. E/C firms included in our research confirmed this. Regulations and 
enforcement were mentioned nine times as primary drivers of E/C business abroad and 
development projects were cited six times. Personal knowledge of foreign
markets/local contacts and slow domestic growth/good opportunities abroad were cited 
four times each as well. Drivers of international E/C work are listed below. 
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# MentionsDriver 

Regulations/Enforcement .................................................... 9
 
Development Projects .......................................................... 6
 
Slow Domestic Growth/Good Opportunity Abroad .................. 5
 
Personal Knowledge/Contacts ............................................. 5
 

Conclusions 

The environmental engineering and consulting industry as a whole gets the vast 
majority of its business from domestic customers. However, a few firms - mostly 
large, diversified ones - make a considerable percentage of their sales from clients 
outside the country. International work is becoming a larger component of the E/C 
business. 

Regulations and development are the primary drivers of E/C work around the world. 
Industry and government buy the lion's share of these services. It is important to note 
that in countries with emerging environmental markets, government work typically 
accounts for more than 70% of environmental expenditures. By contrast, in the United 
States, the government is responsible for only 30%-35% of environmental spending 
and contributes 38% of E/C firms' revenues. Despite the impression that many foreign 
clients don't have the funds to pay for their services, direct payment from buyers is one 
of the most common forms of financing overseas E/C services. 

International engineering and consulting work by U.S. firms is mostly split among 
Asia and the Pacific Rim, with 33% of reported revenues, Europe and North/South 
America, with 23% each, and the Middle East, with 17%. Most companies in our 
study have found that a local presence, either through a joint venture with a local 
partner or branch offices, is the most effective method of entry into foreign markets. 
Many E/C firms complain about the effort and money required to operate abroad. 

It would appear, from the complaints and concerns expressed by U.S. firms, that better 
information on foreign markets and other forms of trade assistance would be a big help 
in furthering the international component of their business. 
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WATER TREATMENT AND INFRASTRUCTURE EQUIPMENT 

The Water Infrastructure and Treatment Equipment segment includes products and 
systems such as pumps, pipes and chemicals for wastewater treatment and disposal,
repair of wr :er systems and sludge and stormwater management, to be employed in the
delivery of water. Aging or developing infrastructure, availability of new funding and
regulations such as the Clean Water Act are all expected to fuel new development in this
industry. Products and services for water infrastructure and treatment are marketed 
primarily to municipal governments and industry. 

Exhibit 2-8 	The Top International Water 
Infrastructure Companies 

Company (HO) 

Nalco Chemical Co. (Naperville, IL)

Betz Labs Inc. (Trevose, PA)

Ionics (Belleville, NJ)

Calgon Carbon Corp. (Pittsburgh, PA)

Zimpro Environmental (Rothschild, WI)

Goulds Pumps Inc. (Seneca Falls, NY)

Capital Controls Company Inc. (Colmar, PA)

Osmonics (Minnetonka, MN)

Koch Membrane Systems (Wilmington, MA)

Everpure Inc. (Westmont, IL)

U.S. Filter Corp. (Palm Desert, CA)

Envirex (Waukesha, WI)

Andritz-Ruthner Inc. (Arlington, TX)

Sybron Chemicals (Birmingham, NJ)

Eimco Process Equipment Co. (Salt Lake City, UT)

Fischer& Porter Co. (Warminster, PA)

Aqua-Aerobic Systems Inc. (Rockford, IL)

Isco Inc. (Lincoln, NE)

Wastewater Treatment Systems (Sunnyvale, CA)

Bird Machine Co. (South Walpole, MA)

JWC Environmental (Irvine, CA)

Westech Engineering Inc. (Salt Lake City, UT)

Memtek Corporation (Billerica, MA)

Walker Process Equipment (Aurora, IL)

Stord Inc. (Greensboro, NC)

Sanborn Inc. (Wrentham, MA)

Jet Tech Inc. (Kansas City, MO) 


Treatment and 

Water Non-US 
Revenues Revenues 

$ 500.0 $ 200.0 
424.0 97.5 
144.0 72.0 
121.2 45.1 

40.0 18.0 
60.0 18.0 
27.4 15.1 
50.5 12.6 
25.0 12.5 
40.0 12.0 
41.0 10.3 
95.0 9.5 
32.0 8.0 
44.0 5.7 
48.0 4.8 
14.6 3.9 
25.0 3.8 
28.0 3.4 

7.0 2.8 
12.0 2.4 
15.6 1.7 
16.2 1.6 
15.0 1.5 
15.0 1.5 
15.0 1.5 
18.0 1.4 
8.0 1.3 

Source:Environmental Business International Inc. 

In 1992, the total market for water treatment and infrastructure equipment and
chemicals inthe United States was $13 billion -$8 billion in delivery equipment and $5 
billion in treatment. We estimate that 15%-20% of U.S. water equipment company 
revenues (about $2.1 billion) come from exports. 

A summary of the research done for the March 1993 issue of EnvironmentalBusiness 
Journalreported that, "international markets represented almost 28% of revenues for 
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the top companies, many of which indicated a growing interest in export markets."
 
Exhibit 2-8 lists the top water pollution control companies as reported in that study.
 

Non-U.S Business 

Twelve water tratment companies were included in our study of international activities,
 
reporting a total of $253 million in foreign revenues. This represents about 23% of the
 
$1.1 billion in total reported water treatment and infrastructure revenues. Along with
 
the March 1993 EBJ data, this suggests that our 15%-20% estimate is low, but the data
 
presented is representative of larger firms.
 

Only six companies reported enough information for us to analyze trends, though. For
 
those firms, total water revenues increased by 9% in 1991 and 5%in 1992, while non-

U.S. revenues increased by 16% in 1991 and 10% in 1992. During that period,
 
international business grew from 22% of reported revenues to 25%.
 

Trends In International Business 

Seven firms reported having their non-U.S. business increase in the last few years.
 
One company said that foreign business had declined and another said it had been
 
relatively stable.
 

All nine of these firms, however, expect international sales to continue increasing
 
through the year 2000. Two firms expect growth of 200% or more by 1995 in their
 
overseas business. By the turn of the century, they expect to have increased non-U.S.
 
revenues by more than 400% and 2 others expect more than 100% growth.
 

Most Active Foreign Markets 

The following table summarized the geographic distribution of revenues reported in our
 
research on international activities.
 

Region % of Revs # Cos. 

17Canada ...............................................7
 
15 5United Kingdom ..................................

15 3Mediterranean ..................................... 

15 3Central Europe .................................... 

12 4 

Germany ............................................. 
France ................................................ 


10 5 
3 3AustraliafNew Zealand............................ 

3 6Mexico.................................................. 

2 4 

Middle East ........................................... 
Scandinavia ........................................... 


2 4 
Korea....................................................2 4 
Southeast Asia ......................................2 5 
Japan ....................................................1 1 

Canada was the most productive foreign market for the U.S. water treatment equipment
 

firms in our sample. Canada accounted for 17% of all foreign revenues, with seven
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firms reporting sales there. The United Kingdom, Central Europe and the 
Mediterranean countries each contributed about 15% of revenues from 3 or more firms. 

Customers in Eastern Europe and the CIS, Latin America, Africa and China/Hong
Kong accounted for less than 1% of non-U.S. water equipment sales each. The only 
area to which no water treatment or infrastructure sales were reported was the Indian 
Subcontinent. 

It is interesting to note that all of the international water equipment companies that 
provided a geographic breakdown of revenues were involved in more than 2 foreign
markets. In fact, most are active in more than seven countries other than the United 
States. 

Type of Foreign Operations 

Foreign sales offices are, by far, the most productive type of overseas operation for 
U.S. water equipment firms. Over 85% of reported international revenues came from 
foreign offices. Most of this, however, was from Calgon Carbon and Betz Labs,
which use them for a majority of their foreign business. 

Foreign sales representatives only account for 8% of foreign operations, but are used 
by six of the eight firms who provided this breakdown. Exports brought in 5% of 
revenues to five firms. The foreign operations of all water equipment companies in our 
study are summarized below. 

-Operation % of Revs # Cos. 
Foreign Sales Offices ........... 85 3 
Foreign Sales Reps ............................... 8 6 
Export Sales From the U.S ..................... 5 5 
Joint Ventures ....................................... 1 1 

Technology licensing accounts for less than 1%of the international water equipment
sales reported in our research. Considering that water treatment is generally a low-tech 
industry, this is not surprising. 

Foreign Clients 

Client Type % of Revs # Cos. 

Local Industry ..................................... 78 7
 
Local/Municipal Governments ............ .15 4
 
Subcontractors/Partners ................ 5 2
 
U .S . M N C s ............................................ 1 2
 

Local industry represent 78% of international revenues reported by companies included 
in our research. All seven firms who broke out revenues by client said they sold to 
local industry. Four of those reported selling to local and municipal governments as 

Environmental Business International Inc. San Diego, CA December 1993 



Assessment of U.S. Environmental Technology Strengths and Applications Page 52 

well, which accounts for 15% of foreign sales. The above table summarizes 
international water equipment and systems revenues by client. 

Multinational U.S. companies accounted for 1%. State and provincial governments 
and federally funded development projects were each responsible for less than I%of 
reported non-U.S. revenues. 

Barriers to Entry in Foreign Markets 

The most commonly cited obstacle to expansion in foreign markets is the perception 
that potential clients lack the financial resources to pay for the equipment, chemicals or 
services - or that they won't pay. Five firms consider that to be a significant barrier to 
their international business. 

Another hurdle, mentioned twice, is the difficulty in finding reliable and effective 
representatives or partners. Currency exchange risks and the effort and expense 
required to do business abroad also received two mentions each. A number of other 
factors were each mentioned once. They are summarized in the table below. 

Barrier # Mentions 

Clients lack funds/Risk of non-payment .................................. 5
 
Finding representation/partners ............................................ 2
 
Too Expensive/Requires too much effort ............................... 2
 
Currency risk ...................................................................... . . 2
 
Lack of inform ation..................................................................... 1
 
Protectionism ...................................................................... 1
 
Lack of demand .................................................................... 1
 

Financing International Sales 

Trade financing services from commercial banks and buyer self-financing or direct 
payment for services are the most often mentioned (3 times each) methods for funding 
foreign sales among the firms included in our research. U.S. government and 
multilateral development lending programs each received one citation. 

Drivers of Foreign Business 

By a wide margin the biggest factor in producing water treatment and infrastructure 
equipment sales abroad is regulations and enforcement, mentioned eight times. Three 
firms cited increased opportunities abroad. Relationship sales from multinational U.S. 
E/C firms produced sales for one firm. Another firm said that attendance at foreign 
trade shows worked for them. Having a local presence or partner was also mentioned 
as a source of international sales by one firm. Drivers of water equipment sales are 
summarized in the table below. 
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Driver # Mentions 
Regulations and enforcement ...........................8
 
Increased opportunity abroad ............................................... 3

Relationship with U.S. MNCs ......................................................
1 
Development projects ......................................................... 1
 
Local presence or partners .........................................................
1 
Trade shows ........................................................................ 1
 
Protection of equipm ent ............................................................
1 

Conclusions 
Water treatment and infrastructure equipme.t companies get a significant portion of 
their business from foreign countries and international sales are expected to grow
steadily. De.,pite a strong international sales effort and the fact that three companies are 
content to allow buyer self-financing, many companies believe there is a lack of money
in foreign countries with which to buy their goods. Wider use of trade financing or 
loan guarantees might help to reduce the perceived risks of non-payment. 

Geographically, the vast majority of non-U.S. sales (69%) come from Europe,
probably due to the concern for water pollution in areas like Germany and France. The 
western hemisphere, specifically Canada and Mexico, which contributes 20% of 
international revenues, is another big market. The recent passage of NAFTA is 
expected to increase that. 

A foreign presence was responsible for almost 95% of foreign sales of water treatment 
and infrastructure equipment and systems. Surprisingly, very little technology
licensing occurs across borders. As one might expect, local industry and municipal
governments are the largest buyer of water treatment and infrastructure equipment. 

Environmental Business International Inc. San Diego, CA December 1993 



Assessment of U.S. 	 Environmental Technology Strengths and Applications Page 54 

ENVIRONMENTAL INSTRUMENTATION 

The Instrument Manufacturing segment includes equipment for analytical testing in 
laboratories, in-situ and continuous monitoring instruments for use with machinery, 
and portable instruments and test kits. New and revised regulations are constantly 
renewing the demand for up-to-date monitoring and analysis equipment. Regulations 
such as the Clean Air Act and its amendments re commonly regarded as one of the best 
opportunities for environmental instrumentation, driving sales of air monitoring 
equipment. Analytical service companies and industry provide the bulk of the market 
for environmental instrumentation. 

In 1992, total environmental instrument manufacturing revenues in the U.S. were $1.8 
billion. We estimate that 40%-50% of these sales, about $900 million, were to 
customers outside the United States. According to an August 1992 issue of 
Environmental Business Journal devoted to environmental instrumentation, 
"instrumentation is surely the most global of the environmental segments. International 
sales can now account for as much as 50%-60% of environmental revenues for leading 
companies." 

Non-I.S Business 

Exhibit 2-9 	Revenues of Selected Environmental instrumentation 
Manufacturers 

Total Estimated 
Instrument Non-US 

Company (H) Revenues Revenues 

Thermo Instrument Systems (Franklin, MA) 175 100 
Perkin-Elmer Corp. (Norwalk, CT) 175 88 
Hewlett-Packard (Palo Alto, CA) 180 81 
Varian Instrument group (Sunnyvale, CA) 85 43 
Foxboro Company (East Bridgewater, MA) 40 24 
Rosemount Analytical (Eden Prairie, MN) 60 24 
Dionex Corporation (Sunnyvale, CA) 40 23 
Hach Co. (Loveland, CO) 39 12 
HNU Instruments Inc. (Newton, MA) 24 12 
Lear Siegler Measurement Controls (Englewood, CO) 30 10 
Fischer &Porter (Warminster, PA) 24 8 
Ametek-Thermox Instruments (Pittsburgh, PA) 18 7 
Monitek Technologies Inc. (Hayward, CA) 8 5 
Pollution Research &Control (Glendale, CA) 6 4 
Nicolet Instrument Corp. (Madison, WI) 10 4 
Isco Inc. (Lincoln, NE) 28 3 
Bio-Rad (Richmond, CA) 8 2 
Bristol Babcock Inc. (Watertown, CT) 30 2 
Air Instruments &Measurements (Baldwin Park, CA) 3 2 
0.1. Corporation (College Station, TX) 18 2 
Enviroplan Inc. (Atlanta, GA) 13 1 

tBased on 1991 	 revenues 

Source:Environmental Business International Inc. 
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Eight instrumentation manufacturers were included in our research on international
activities. Those firms reported a total of $260 million in foreign sales of 
environmentally-related instrumentation during 1992, representing 61% of the $426 
million in total revenues for tht same year. Exhibit 2-9 lists the top internationally
active instrument manufacturers. The ranking comes from the August 1992
Enviromnental Busi.essJournal and is based on 1991 revenue data. 

Four instrument manufacturers provided sufficient infonnation for revenue trend
analysis. For those firms, total revenues from environmentally-related instruments 
grew 24% in 1991 and 27% in 1992 - the only environmental business segment to
have accelerated between '91 and '92. Export sales grew 36% in 1991 and 24% in
1992, remaining at a reltively constant 46%-50% of total environmental revenues 
during each of the three years for which information was collected. 

Trends In International Business 

Three firms reported that their non-U.S. revenues had been increasing recently, while 
another said they had stayed at about the same level. All four firms, however, expect
steady, continuous growth in foreign business through 2000. Two firms expect
international sales to increase between 25% and 35% by 1995 and between 25% and 
50% by 2000. 

Most Active Foreign Markets 

Geographically, instrumentation sales are well-diversified, with revenues reportedly
coming from almost every region of the world. France is the single largest foreign
market for U.S. instrumerration companies, contributing 11% of reported revenues. 
The Middle East, which buys 10%, and Southeast Asia, Germany and the U.K. (9%
each) are other large markets. Geographic distribution of reported international 
revenues are shown in the table below. 

Region % of Revs # Cos. 

France ................................................ 11 5
 
Middle East ......................................... 10 4
 
Southeast Asia ................................. 9 4
 
Germany ............................................... 9 5

United Kingdom .................................... 9 5
 
Canada ................................................. 7 5
 
Japan .............................................. 6 5
 
Mexico ............................................. 5 4

Eastern Europe/CIS ............................... 5 3
 
Australia/New Zealand ............................ 5 3
 
Scandinavia ........................................... 4 3
 
Latin Am erica......................................... 4 3

Mediterranean ....................................... 4 3
 
China/Hong Kong .................................. 4 2
 
Africa ................................................... 4 3
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Korea was responsible for 2% of instrument purchases from companies in our study, 
and Central Europe contributed less than 1%. No revenues were reported from India or 
the Indian Subcontinent 

Type of Foreign Operations 

Foreign sales representatives and offices produced a combined 84% sales for U.S. 
instrumentation companies, implying the importance of a local sales effort. Fifty-nine 
percent came from overseas reps and 25% from foreign offices. International 
operations of environmental instrumentation manufacturers are summarized below. 

Operation % of Revs # Cos. 

Foreign Sales Reps ............................. 59 4 
Foreign Sales Offices ........................... 25 3 
"Other" Operations ................................ 9 2 
Joint Ventures ....................................... 6 2 

Joint venures were responsible for 6% of foreign business and export sales accounted 

for less than 1%of sales, further demonstrating the importance of a local presence. 

Foreign Clients 

Industrial clients and foreign federal and national governments together bought almost 
all, more than 98%, of the instruments sold outside the U.S. by companies included in 
our research. Local industry was the largest end-user, buying 78% and government 
clients accounted for 20%. 

Client Type % of Revs # Cos. 

Local Industry ...................................... 79 3
 
Federal Governments .......................... 20 3
 
Local Governments ................................ 1 2
 

Local and municipal governments were responsible for about 1% of reported non-U.S. 
revenues and state and provincial governments, multinational, U.S. corporations and 
federally-funded development projects each accounted for less than 1%. 

Barriers to Entry in Foreign Markets 

Despite the exporting prowess of U.S. instrument manufacturers, they named a number 
of perceived barriers to international activities. Chief among those obstacles were 
responses related to the expense and effort required to do business in foreign countries, 
mentioned 4 times. Barriers related to protectionism, nationalism and parochialism 
received 2 citations. L;terestingly, 2 firms expressed their belief that there are no 
significant hurdles in the way of their international sales efforts. A number of other 
factors were each mentioned once. They are summarized in the table below. 
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Barrier s Mentions 
Too expensive/Requires too much effort ............................... 4
 
Protectionism ..................................................................... 2
 
No significant barriers ........................................................... 2
 
Lack of export financing ............................................................. 1
 
Buyers lack funds to pay for equipment ....................................... 1
 
Currency risk ............................................................................. 1
 
Red tape ................................................................................... I
 
Low profits in export sales .......................................................... 1
 
Lack of protection for intellectual property ................................... 1
 

Financing International Sales 

Among companies included in our research, the most popular method of financing
irntrnational sales (4 mentions) isdirect payment by customers. The popularity of this 
method coincides with the relative absence of complaints that buyers lack the funds to 
pay or might withhold payment. 

Two companies said that they provide financing for equipment purchases. Trade 
financing services from commercial banks and aid packages from multilateral 
institutions such as the World Bank were also cited twice. Financing methods used by
the instrument manufacturers in our study are summarized below. 

Financing Mechanism # Mentions 

Buyer Self-Financing .......................................................... 4
 
Supplier Financing ........................... 2
 
Commercial Bank Trade Financing Services ........................... 2
 
Multilateral Development/Lending Institutions ....................... 2
 
U.S. Government Aid Programs ............................................. 1
 
Foreign Distributors ................................................................... 1
 

Drivers of Foreign Business 

Driver # Mentions 

Regulations and Enforcement .............................................. 4
 
Increased Opportunity Abroad ............................................. 2
 
Higher Profit Margins in Exports ............................................ 1
 
Infrastructure Development Projects ...................................... 1
 
Personal Knowledge or Contacts ........................................... 1
 

The largest factor driving sales of environmental instrumentation abroad is the same as
in other segments - regulatory requirements. Factors related to regulations and 
enforcement were mentioned 4 times. Perceptions of increased opportunity abroad 
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were mentioned twice. Three other factors were each mentioned once, as seen in the 
table below 

Conclusions 

Instrument manufacturing is already a very international business, with sales in almost 
all regions of the world. Despite the usual complaints about time and effort 
requirements, instrument manufacturers apparently face few challenges in the 
international marketplace that they cannot overcome. Stringent domestic requirements 
such as those for testing and parts-per-million standards have honed the international 
competitiveness of U.S. instrument manufacturers. 

Industry and national gcrvernments account for nearly all foreign sales of environmental 
instrumentation among companies in our study. Demand is mostly in Europe, which 
contributes 42% of international sales. Asia and North and South America, which are 
responsible for 26% and 16% of foreign sales respectively, are also plomising regions. 

Successful foreign sales appear to be strongly tied to local presence. In fact, 
Environmental Business Journal's August 1992 instrumentation issue notes that,
"customers demand service." However, U.S. instrumentation manufacturers seem to 
have already sought to improve their service by getting closer to their customers. Many 
firms reporting foreign sales offices or represcntatives. 
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AIR POLLUTION CONTROL EQUIPMENT 

Air Pollution Control (APC) Equipment includes capital equipment such as scrubbers,
precipitators and filters for use in reducing air emissions from stationary sources. 
Federal Clean Air Act and state and local regulations are all responsible for fueling
demand in this market. These products are purchased by industry and utilities. 

In 1992, the total U.S. market for APC equipment was $5.4 billion. We estimate that
about 10% of U.S. APC revenues came from foreign countries - about $500 million. 

A study of more than 80 manufacturers of APC equipment conducted for the July 1993 
issue of EnvironmentalBusinessJournal(EBJ)found that international sales accounted 
for over 14% of business during each of the last three years, supporting our previous
assertion. 

Non-U.S. Business 

The eight APC equipment manufacturers included in our study of international activities
reported a total of $44 million in revenues from outside the U.S. in 1992. This 
amounts to 10.3% of the $421 million in total revenues reported by those firms.
Exhibit 2-10 lists the top multinational U.S. APC companies from EBJ's July 1993 
study. 

Exhibit 2-10 Selected International Revenues of Air Pollution 
Control Equipment Manufacturers 

APC Eqpt Non-US
Company (H) Revenues Revenues 
Babcock &Wilcox Company (Barberton, OH) $ 110.0 $ 55.0
Research-Cottrell (Somerville, NJ) 266.9 26.7
Wahlco Environmental Systems (Santa Ana, CA) 25.0 16.3
BHA Group Inc. (Kansas City, MO) 81.8 7.1
Ducon Environmental Systems (Farmingdale, NY) 16.0 5.4
Calgon Carbon Corp. (Pittsburgh, PA) 9.2 4.4
Nalco Fuel Tech (Naperville, IL) 8.7 2.6
Air-Cure Environmental Inc. (Annapolis, MD) 12.8 2.0
Crown Andersen Inc. (Peachtree City, GA) 12.0 1.8
Sonic Environmental Systems (Parsippany, NJ) 4.0 1.7
Beltran Associates (Brooklyn, NY) 16.0 1.6
Griffin Environmental Co. Inc. (Syracuse, NY) 5.0 0.7
Engelhard Corp. (Iselin, NJ) 2.4 0.7 
Southern Environmental Inc. (Pensacola, FL) 27.0 0.5
Aercology Inc. (Old Saybrook, CT) 5.7 0.5
Advanced Air Technology Inc. (Arlington Heights, IL) 4.4 0.4
Telpac Company Ltd. (Boston, MA) 	 0.8 0.4 
Hirt Combustion Engineers (Montebello, CA) 	 4.3 0.2ADA Systems (Wood Dale, IL) 2.6 0.2
Martin Marietta Magnesia Spec. (Baltimore, MD) 0.9 0.1
BIOTHANE Corporation (Camden, NJ) 0.5 0.1
CMS Research Corpopration (Birmingham, AL) 2.7 0.1 

Source: 	 Environmental Business Journal, July 1993
 
(Listing not complete)
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Of the eight APC firms in this study, five reported having international business. Total 
environmental revenues for those five APC firms rose 24% in 1991 and 19% in 1992 
while non-U.S. revenues increased 23% and 59% in those same years. Non-U.S. 
revenues grew from roughly 10% of total environmental revenues in 1990 and 1991 to 
about 13% in 1992. 

Trends In International Business 

Of 6 APC companies responding, 5 reported that international business had been 
increasing recently and 1 said that it had stayed about the same. None said that non-
U.S. revenues had decreased. 

All six APC companies expect revenues and business from outside the United States to 
increase in the near- to mid-term. Three of them expect foreign business to increase by 
30%-50% and 2 expect to double international work by 1995. Four companies expect 
non-U.S. revenues to increase by more than 100% by 2000, and one APC company 
expects them to grow by 200%. 

Most Active Foreign Markets 

Germany and the Middle East, each with about 28% of reported non-U.S. revenues, 
are the most active foreign markets for U.S. APC companies. Considering the high 
environmental standards in Germany and the concentration of oil refining operations in 
the Middle East, this is no big surprise. However, all of the revenues from the Middle 
East were from Research-Cottrell, while Germany's business was split between 3 
respondents. Central Europe was the second most active market, with 18% of reported 
international revenues. Following is a summary of foreign buyers of U.S. APC 
equipment by geographic region. 

Region % of Revs # Cos. 

Middle East ......................................... 28 1
 

Germany ............................................. 28 3
 
Central Europe .................................... 18 3
 
Canada ............................................... 13 4
 
Africa .................................................... 4 1
 

Southeast Asia ...................................... 3 3
 
Latin Am erica ......................................... 2 2
 
China/Hong Kong .................................. 1 3
 
Mexico .................................................. 1 2
 

The U.K, Eastern Europe/CIS, Japan and Korea all account for less than 1% of 
reported non-U.S. revenues. Only France, the Mediterranean region and 
Australia/New Zealand had no reported activity from companies included in our 
research. 

Type of Foreign Operations 

Joint ventures with local partners accounted for the largest percentage (47%) of 
reported non-U.S. revenues by type of operation. Only one company reported 
international revenues from joint ventures, though, suggesting that this may in fact be 
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less common than it appears. On the other hand, Air Products and Chemicals 
(Allentown, PA) has a well known JV with Japan's Mitsubishi, Pure Air (Allentown),
that makes scrubbers. Unfortunately, they declined to respond to either the air 
pollution control equipment manufacturer study or the study on international activities. 

Operation % of Revs # Cos. 

Joint Ventures ..................................... 47 1 
Export Sales From U.S ......................... 
Foreign Sales Office ............................ 
Foreign Sales Reps ............................. 

22 
13 
11 

3 
3 
3 

Export sales from the U.S. was the second most common type of operation, with 22% 
of reported revenues. Foreign sales offices was third with 13%, and foreign sales reps
accounted for 11%. Non-U.S. operations of APC companies are summarized in the 
table above. 

Licensing and other operational formats account for 6% of total reported non-U.S. 
revenues from APC equipment. 

Foreign Clients 

As one might expect, local industry is the largest user of U.S. APC equipment, with 
59% of revenues. Federal governments are not far behind, though, accounting for 
31%. Local and municipal governments account for 7% of non-U.S. APC revenues by
client type. The remaining 3% is divided almost equally between prime contractors, 
U.S. multinational companies and other client types. 

Barriers to Entry in Foreign Markets 

There is no single dominant barrier to entry in foreign markets for U.S. APC 
equipment vendors, at least not according to the four companies included in our 
research. In fact, one company, expressed the belief that there are no serious barriers. 

Barrier # Mentions 
Clients lack funds/hard currency ............................................ 1
 
Difficulty finding reliable local partners ......................................... 1
 
Finding contacts with decision authority ................................. 1
 
Exchange risk..................................................................... . . 1
 
N o barriers .......................................................................... . . 1
 

The other three companies felt differently, though. They saw currency exchange and 
the lack of hard currency, finding local partners and contacting customers with decision 
authority as impediments to their foreign business. The above table summarizes the 
obstacles facing APC companies in doing business overseas. 
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The lack of business in Japan, which is known to be very concerned with APC and to 
have a number of APC equipment manufacturers, suggests that there are in fact 
barriers, at least in some specific markets. The fact that Japan accounts for only 6% of 
foreign instrument sales, a major U.S. environmental export, only serves to validate 
that conclusion. 

Financing International Sales 

Two companies mentioned trade financing from commercial banks, such as letters-of
credit, as their primary method of financing overseas sales. A third mentioned joint 
ventures with local partners who have access to capital as their preferred financing 
mechanism. 

Drivers of Foreign Business 

As in the domestic market, most APC equipment sales abroad are fueled by regulations 
and enforcement efforts. Those two factors were mentioned five times as drivers of 

was mentionednon-U.S. sales. The favorable reputation of American technology 
twice, and local contacts and sales agents and sales to multinational clients were 
mentioned once each. The following table summarizes APC firms' perceptions of the 
greatest foreign market drivers. 

Driver # Mentions 

Regulations & enforcem ent ................................................... 5
 
Local preference for U.S. technology..................................... 1
 
Following international expansion of large clients ................... 1
 
Effective sales agents .......................................................... 1
 

Conclusions 

Some believe that America's neglect of federal regulatory advancement from the 
original Clean Air Act in 1970 to its long-awaited amendments in 1990 resulted in U.S. 
firms losing a technological edge and international market share in APC. Many of 
today's combustion-related APC systems use foreign technology, although newly 
regulated areas such as the control of VOCs and air toxics could be areas in which U.S. 
companies might achieve a position of market leadership. 

Air quality is a major concern around the world. However, polluters are reluctant to 
invest in capital equipment to control air emissions without some legislative incentive. 
The non-U.S. business of domestic APC equipment producers has been growing and 
is expected to continue to do so. Industry in such regions as Europe and the Middle 
East are the biggest consumers of APC equipment. Although air quality is a big issue 
in Japan, Japanese suppliers fill most of the domestic demand, probably due to import 
barriers. 

Many firms find that exporting works well enough, although large firms such as 
Research-Cottrell and Pure Air favor joint ventures. However, currency exchange and 
the scarcity of hard currency in some regions does present a challenge. Trade financing 
from commercial banks seems to be popular as well, but with such a small sample size, 
it is unwise to put too much faith in these statements. 
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WASTE MANAGEMENT EQUIPMENT 

Waste Management Equipment is a catch-all segment for environmental products not 
specifically associated with water and air pollution control. This includes equipment
for handling, storing, processing or transporting solid, liquid, or hazardous wastes, as
well as information systems and computer software. Compliance regulations imposed 
on industry are responsible for demand in the waste man.agement equipment segment.
Particularly good growth potential exists in the m.aket for environmental software and 
information systems. Most of these products and services are purchased directly by
waste generators, although some are used in the waste management segments. 

In 1992, U.S. waste maagement equipment revenues totaled approximately $11.5 
billion. We estimate that between 7% and 10% of that (about $1 billion) was bought by
foreign customers. This segmc.nt includes the following companies: 

Exhibit 2-11 Selected Publicly Traded 
Equipment Manufacturers 

Waste Management 

Company (HO) 
Waste Mgmt Eqpt 

Revenues* 

Pall Corp (East Hills, NY) 691.9
Mine Safety Appliances Co. (Pittsburgh, PA) 458.7 
Vallen Corp. (Houston, TX) 175.6
American Fiftrona Corp (Richmond, VA) 147.3 
Oil Dri Corp of America (Chicago, IL) 134.8
Gundle Environmental Sys. Inc (Houston, TX) 112.5 
Industrial Acoustics Co Inc (Bronx, NY) 88.2 
Biotech Electronics Ltd 62.5
American Precision Industries (Buffalo, NY) 55.2
McClain Industries Inc (Utica, MI) 53.3 
Met-Pro Corp (Harleysville, PA) 38.7 
Rexworks Inc (Milwaukee, WI) 31.8
Peerless Mfg Co (Dallas, TX) 25.8 
Sanborn Inc (Wrentham, MA) 19.7 
Environment/One Corp (Schenectady, NY) 13.0 
Puroflow Inc (Santa Monica, CA) 8.9 
Licon International Inc (Pensacola, FL) 4.1 

Source: Environmental Business International Inc. 
*Total Revenues -Not All From Environmental Equipment 

Since no information was gathered from companies in this segment, few direct 
conclusions can be drawn. Other data collected by EBI during the course of publishing
and providing market intelligence on this industry allow us to make the following
conclusions. 

Conclusions 

Though European companies and Eastern Seaboard politicians tend to call this industry
the "Envirotech" industry, it is not very technology dependent (as shown in Exhibit 2
12). In addition, the portion of the industry that could actually be considered "high" or 
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advanced technology is relatively small, i.e. only 6%of the total. The small percentage 
of the waste management equipment segment that is considered high tech includes 
environmental software (a less than $1 billion business, with no publicly traded firms). 
Most of the companies make relatively standard products with incremental technological 
advances. 

Exhibit 2-12 Equipment and Technology In the U.S. Environmental 

Industry 

Soctor % of Mkt 

Environmental Services ................................................... 46%
 
Environmental Resources ................................................ 28%
 
Environmental Equipment and Products ........................... 26%
 

High Technology................................................... 6%
 
Low Technology ...................................................... 20%
 

Source: Environmental Business International Inc 

This segment demonstrates the extreme diversity and fragmented nature of companies 
that sell equipment (or technology) in this industry. For example, Mine Safety sells 
hazardous waste management clothing, tools and other handling equipment; Gundle 
Environmental is the largest landfill liner company in the U.S.; Environment/One 
produces pumps and measuring devices. 

Since reliable numbers were not obtained from our research on international activities, 
no hard conclusions about international trade can be made about this segment. This 
points to a clear need to further define the business elements of this segment and 
perform a needs analysis on each of those targeted elements. However, EBI believes 
that this "negative response" or result is indicative of a larger issue in the environmental 
industry. Namely, that waste equipment technology in general has taken a back seat in 
the U.S. environmental industry compared to environmental services (earlier sections). 
This is clearly different than the emerging structure of the environmental industry in 
other countries and is further discussed in the Conclusions and Recommendations of 
this report. 
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RESOURCE RECOVERY 

Resource Recovery involves post-industrial and post-consumer recovery and recycling,
waste-to-energy services and recovery and recycling of non-hazardous chemicals or 
other materials from industrial wastes. The societal shift toward "reduce, reuse,
recycle, recover," along with state recycled content laws, are creating many
opportunities for resource recovery. Municipalities, waste generators and solid waste 
companies all purchase resource recovery services. 

In 1992, the total U.S. market for resource recovery was $16.1 billion. We estimate 
that between 15% and 20% of revenues (approximately $3.2 billion) come from 
customers outside the United States. Approximately 30% of these revenues ($4.95
billion) were from companies whose stock is publicly traded. In the one year ending
September 1993, the gross revenues of these firms increased 18%, indicating the
continued growth in this industry segment. Much of this apparent growth, however, is
due to acquisition of privately held firms, not overall market growth. 

Exhibit 2-13 Publicly Traded Resource Recovery Companies 

Total
Company (H) Revenues 
Wheelabrator Technology Inc. (Baltimore, MD) 1,419.4
Commercial Metals (Dallas, TX) 1,230.6
Wellman Inc. (Shrewsbury, NY) 824.5 
Ogden Projects (Fairfield, NJ) 440.2
International Recovery Corp (Miami Springs, FL) 238.7 
Envirosource Inc. (Stamford, CT) 237.1 
Horsehead Resource Development (Palmerton, PA) 88.4 
Proler International (Houston, TX) 80.1 
IMCO Recycling Inc. (Sapulpa, OK) 56.7 
Green Isle Env. Service (Hopkins, MN) 44.6
Resource Recycling Techn Inc. (Vestal, NY) 41.4
Meridian National Corp (Toledo, OH) 35.7 
CPAC Inc. (Leicester, NY) 35.0
Pure Tech International Inc. (Somerset, NJ) 15.4
Waste Technology Corp. (Jacksonville, FL) 11.6 
Regenex Iuic. (Mountain Lakes, NJ) 6.0 
Conversion Industries (Pasadena, CA) 5.2
Stake Technology Ltd. (Norval, Ontario, Canada) 3.7
F&E Resource Systems Technology (Baltimore, MD) 1.8 

Source: Environmental Business International, Inc. 

The technologies that use recycled materials are not a part of this segment, they are 
usually associated with the particular production industry that uses the reclaimed 
resource in place of, or in conjunction with, virgin materials. That is, they would be 
categorized under traditional SIC code designations for the appropriate industry. This 
fact raises an important point in industry definition. Resource recovery represents only
the "return loop" of resources in the economic system. They do not supplant the 
traditional product production industries. However, the current relatively low market 
demand for reclaimed materials is caused by a technological bottle-neck for using these 
materials instead of virgin materials. As traditional industry becomes more "green," 

Environmental Business International Inc. San Diego, CA December 1993 



Page 66
AsCSmeTIL of U.S. Environmental Technology Strengths and Applications 

i.e., using more reclaimed materials over virgin materials, this will create an ever

increasing demand and full market growth of this segment. 

be found in siting and building waste-to-The predominant non-U.S. business can 
energy facilities (mainly by Wheelabrator Technology and Ogden Projects) and the 

scrap trade (especially newsprint and metals). The top public companies are shown in 

the Exhibit 2-13 above. 

Non-U.S. Business 

Only one company provided information for this study, so all results, discussion and 

conclusions are based on information received from previous research and secondary 
However, as an example, Commercial Metals has 70 offices worldwide, andsources. 


roughly 20-30% of its revenues are derived from foreign sales.
 

Additionally, according to Daniel Sandoval, editor of FibreMarketNews, a bi-weekly 
paper recycling newsletter, "Many paper stock dealers operate under an unwritten 
industry rule that overseas buyers set the market for domestic mills. When overseas 
mills -- primarily Asian -- enter the market for a particular grade, mill buyers pay 

whatever is required to lock into the amount needed. Exports of paper stock on average 
total more than 10 million tons a year (about one third of the amount collected). While 
domestic consumption of recovered fiber climbed more than 10 percent last year (from 
1991's figures) exports of recovered fiber posted a decline of more than 3 percent. 
Worse still, many exporters feel this "downward slide will continue for the foreseeable 
future."
 

Most Active Foreign Markets 

U.S. Scrap Exports in 1992 went to the countries shown in Exhibit 2-14 

Exhibit 2-14 U.S. Scrap Exports In 1992 

Country % Exports
 

K o re a..............................................................
22 .5 
2 1 .9Turkey ............................................................ 

12 .6Canada ........................................................... 

6.2Mexico .............................................................. 

2 .3 China ................................................................

1 .7 Japan ................................................................


32 .7 Other.............................................................. 


Source: U.S. Bureau of Mines, Kidder Peabody &Co. 

Barriers to Entry In Foreign Markets 

Given the low responses to our study and the complexity of these markets a detailed 
analysis of factors relating to company performance is beyond the scope of this project. 

There are a number of factors causing erosion in the overseas market for U.S. paper 
stock. They include: 
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* a soft world economy 
• an oversupply of wood pulp on the world market 
* increased collection levels in Europe and Asia 
* disparity in freight rates between the U.S. and Europe, and 
" the currency exchange rates between the U.S. and other countries. 

Similarly with respect to international ferrous and non-ferrous metal scrap markets,

Anthony Bird, president of the ferrous division of the Bureau International de la
 
Recuperation, an industry trade group, stated at a recent meeting, "the healthy start (of
the world economy) that 1993 took, mostly due to buying activities in China, had the 
effect of tying up a great deal of the world's available shipping and helped to created a 
short supply in other areas of Southeast Asia and Pacific. 

Several other factors affecting metal scrap sales, include currency fluctuations, local or 
international hostilities, lack of ships to carry scrap and legislation. 

Conclusions 
The resource recovery business has five main subsegments - collection/separation
services, processing of scrap or recycled materials, waste-to-energy, trading
scrap/recycled material and technologies for using scrap or recycled materials. 

The largest international markets are for waste-to-energy facilities and the trading of 
recycled materials. These are global markets, and prices are globally driven. The
biggest barrier to developing scrap markets is the relatively low price of virgin raw 
resources. Except for certain commodities (like aluminum), other minerals and fibers 
have historically been "given away" by many governments in order to "develop"
economies. Until the price of using these resources is sufficiently accounted for,
recycled materials will always take a back seat to virgin stock in both domestic and 
world markets. Lowering trade barriers, raising the price of new resources, leveling 
government subsidies to scrap markets and pushing quotas for products made with 
recycled materials are the main ways that governments can assist companies in these 
markets. 

The fifth business in the above list-technologies for using reclaimed materials - is 
ultimately the actual"market" for the resource recovery business. It is both the "path"
and the "barrier" to further development of recycling worldwide. However, this 
business is not currently counted in the "resource recovery" segment revenues by EBI 
or other research companies. These revenues - for example, paper made f"om recycled
feed stock, aluminum cans made from recycled aluminum, etc. - are generally
considered to be part of the mainstream economy, not part of the "environmental 
industry" per se. It is possible that a new economic indicator is warranted that will 
show the degree to which the economy is converting to recycled feedstocks as opposed
to virgin feedstocks. This indicator will not only tell how "green" a particular economy
is, it will be a direct indicator of the markets available to drive the resource recovery
business. 
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ENVIRONMENTAL ENERGY SOURCES 

Environmental Energy Sources cover solar, wind, geothermal and small scale 
hydroelectric and energy efficiency technologies. The public's desire for cleaner, 
renewable sources of energy drives the need for research and development in new and 
improved environmental energy sources. Utilities, industry and buildings all purchase 
these services. 

This industry received a big boost by the Carter Administration riding the wave of the 
"energy scare" brought on by the OPEC induced "oil crisis" of the early seventies. The 
supply side, pro oil energy policies of the Reagan and Bush Administrations have kept 
demand for renewable energy low for the last 12 years. The continued contribution of 
imported oil to the U.S. trade deficit, the controversies of global warming and acid 
rain, all issues high on the priority of the Clinton/Gore administration, may yet be a 
harbinger for revitalization and growth of these technologics. 

Exhibit 2-15 Public Renewable Energy Companies 

Total 
Company (H) Reven!1os 

California Energy . (San Francisco, CA) 124.1 
O'Brien Energy Systems Inc. (Philadelphia, PA) 103.1 
Magma Power Company (San Diego, CA) 100.8 
Energy Conversion Devices (Troy, MI) 21.9 
Astrosystems Inc. (Lake Success, NY) 17.9 
Spire Corp. (Bedford, MA) 17.8 
Alpha Solarco (Cincinnali, OH) (Cincinnati, OH) 1.7 
International Cogeneration 0.6 
Montana Precision Mining Ltd. (Spokane, WA) 0.0 
Thermo Power (Waltham, MA) 0.0 
New World Power Corp. (Lime Rock, CT) 0.0 

Source: Environmental Business Journal 

The U.S. environmental energy industry had total revenues of $2.2 billion in 1992. 
We estimate that as much as 50% or 60% of their business, about $1.3 billion, was 
derived from outside the borders of the United States. Much of this is driven by the 
two-pronged need for stable energy supplies in small countries and applications and 
general environmental/appropriate technology concerns of progressive and/or 
developing countries. This segment includes the publicly traded and privttely held 
companies listed in Exhibits 2-15 and 2-16. 

Since only one company in this segment (Northern Power Systems) responded to our 
inquiries, few direct conclusions can be drawn. Other data collected by EBI during . 
course of publishing and providing market intelligence on this industry allow us to 
make the following conclusions. 
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Exhibit 2-16 Selected Renewable Energy Companies 

Ron. Energy
Company (H O) Revenues 

Advanced Photovaltaic Systems Inc. (Lawrenceville, NJ)
 
Bergy Wind Power (Norman, OK)

Energy Concepts Company (Annapolis, MD)

ENTECH Inc. (DFW Airport, TX)

FAFCO Incorporated (Redwood City, CA)
FAFCO Solar (Cape Coral, FL)
Integrated Power Corporation (Rockville, MD)
Inter-Island Solar Supply (Honolulu, HI)
International Applied Engineer (Atlanta, GA)
The New World Power Corp. (Lime Rock, CT)
Northern Power Systems (Moretown, VT) 1.4 
Photocomm Inc. (Scottsdale, AZ)
Photovaltaic Resources Intema (Mesa, AZ)
Radco Products Inc. (Santa Maria, CA) 
Siemens Solar Industries (Camarillo, CA)
Solarex Corporation (Frederick, MD)
Solec International Inc. (Hawthorne, CA)
The Benham Group (Tulsa, OK) 
United Solar (Gresham, OR)
United Solar Systems Corp. (Troy, MI)
United 6olar Techno!ogies (Cabin John, MD)
U.S. Wind Power 
V.I.T.A. (Arlington, VA) 

°Data Not Available 
Source: U.S. Export Council for Renewable Energy 

Conclusions 

Demand for electricity is growing faster in East Asia, especially along the Pacific Rim,
than anywhere else in the world. The demand for power generation equipment has 
spurred U.S. cleaner-energy companies to pursue business in this region. The 
introduction of energy techn .logies faces many of the same barriers of other equipment
and resource recovery businesses. Those obstacles include a soft world economy, an 
oversupply of inexpensive crude oil, the currency exchange rate fluctuation between the 
U.S. and other countries, local or international hostilities and legislation. 

Another issue that is often a problem is obtaining domestic capital to attack foreign
markets. EBI is aware of at least one biomass energy generating equipment company,
Energeo (San Jose, CA), that has had difficulty obtaining capital. The reason given 
was not that the technology wasn't good, but rather that foreign markets were not well 
understood by the American venture capitalists. Again, underscoring that the lack 
market intelligence can be a barrier to action in foreign markets. 
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WATER UTILITIES 

Water Utilities provide delivery of water to end users in the private sector. As with 
water infrastructure and treatment, upgrading of infrastructure and an updated Clean 
Water Act are expected to sustain stable growth in water utilities. RCRA requirements 
and potentially em)arrassing reports under the Toxic Release Inventory also drive 
demand. Customers include municipalities, all industry and private homes. 

Growth in water utilities was 3% in 1992, reaching $21.8 billion. This marginal 
growth is expected to continue at an average of almost 3% per year, reaching $27 
billion by 2000. Industry growth here can be attributed mainly to continuing 
privatization of utilities as well as to many of the same factors that drive water 
infrastructure development. Water reclamation and the resulting division of water 
systems into "pure" versus "reclaimed" water will almost certainly be a major area of 
growth for at least the next 20 years. 

EBI and USAID agreed at the outset of this project to make the operational assumption 
that water utilities do not do sufficient business in exporting services to make it worth 
the investment to research that segment. For that reason, no data was collected on this 
segment. 

According to the American Water Works Association, the main industry association, 
13% of the utilities are privately held. This represents $2.8 billion in annual revenues. 
The Orivately traded companies in this business accounted for $1.74 billion in revenue 
or 62% of the private revenues. EBI could find no evidence in the reports that the 
private utilities do any international business. Considering the knowledge, the 
cashflow potential, and the need to provide clean water internationally, this seems to be 
a major untapped opportunity for American investors. 
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CONCLUSIONS 

General Conclusions 

A Small But Growing International Business 
Based on ongoing research performed by EBI, and corroborated by this study, U.S. 
environmental companies receive, on average, only 10% of their revenues, or about$13 billion for 1992, from non-U.S. sources. Of the 12 business segments defined by
EBI and this study, U.S. revenues range from a low of near zero percent for private
water utilities to almost 60% for environmental energy sources. A breakdown by
segment is shown in Exhibit 3-1. The percent of total environmental revenue growth,
international revenue growth and expected revenue growth, based on the results of our 
study, is also shown in that table. 

Exhibit 3-1 	 Estimated Exports of U.S. Environmental Products and 
Services Year Ending 1992 

EBI Estimates Responses from Study' 
Approx 90-92 90-92 

Total US Value Average Average Approx 
Market Approx %Growth %GrowthExport 	 Growth 

Segment 	 ($B1 )% Exp ($BI) Total Intl By 1995 
SERVICE: 
Analytical Services 1.8 2% .04 20% 28% 10%
Solid Waste Mgmt 28.2 8% 2.20 8% 25% -
Hazardous Waste Mgmt 9.4 3% .32 15% 26% 60%
RemediationIndust Svc 8.3 4% .35 7% 26% 95%
Engineering/Consulting 14.2 6% .85 11% 27% 75% 
EQUIPMENT:
Water Treat/Infra Eqpt 13.0 16% 2.10 7% 13% 150%
Envi Instruments 	 1.8 50% .90 26% 30% 30%
Air Pollution Control Eqpt 5.4 9% .50 22% 41% 70% 
Waste Mgmt Eqpt 11.5 9% 1.00 -  -
RESOURCES: 
Resource Recovery 16.1 20% 3.20  - -
EnvI Energy Sources 2.2 59% 1.30 -  -
Water Utilities 	 21.8 0% N/A - - -
Totals: $ 133.7 10% $ 12.8 

'average of three years (1990 to 1992) 
All Data for 1992, Dollar Amounts In $ Billions
 
N/A Not Applicable
 
- Insufficient Data
 

Source: Environmental Business International, Inc. 

In terms of current export percent, the top environmental industry segments are energy,
instruments and resource recovery. The top segments in terms of current export dollars 
are resource recovery, solid waste management and water treatment equipment and 
chemicals. The data is presented in the following two tables. 
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Exhibit 3-2 	Environmental Business Segments Ranked by Percent 
Non-U.S. Revenue 

SEGMENT 	 PERCENT
 
EnvI Energy Sources 59%
 
Envi Instruments 50%
 
Resource Recovery 20%
 
Water Treat/Inra Eqpt 16%
 
Solid Waste Mgmt 9%
 
Air Pollution Control Eqpt 9%
 
Waste Mgmt Eqpt 9%
 
Engineering/Consulting 6%
 
Remediation/Indust Svc 4%
 
Hazardous Waste Mgmt 3%
 
Analytical Services 2%
 
Water Utilities 0%
 

Source: Environmental Business International, Inc. 

Exhibit 3-3 	Environmental Business Segments Ranked by Total 
Non-U.S. Revenue 

SEGMENT Non U.S. Revs ($MM) 
Resource Recovery 3,200 
Solid Waste Mgmt 2,600 
Water Treat/Infra Eqpt 2,100 
Envl Energy Sources 1,300 
Waste Mgmt Eqpt 1,000 
Envi Instruments 900 
Engineering/Consulting 850 
Air Pollution Control Eqpt 500 
Remediationlndust Svc 350 
Hazardous Waste Mgmt 320 
Analytical Services 40 
Water Utilities 0 

Source: Environmental Business International, Inc. 

Technology and Environnental Business Segments 
In the environmental industry there s.ens ic be some confusion of terminology with 
regard to "techniology", "equipment", "service" and "resource." 2BI has set an internal 
editorial and researc!. - andard to use the term "technology" in its root sense as referring 
to "technique," i.e. as a method of performing an action. While equipment, service and 
resources a:, all reserved for the operational function of a particular type of business. 
Therefore, unlke some industries where "technology" becomes embodied in a tangible 
product or equipment (e.g. computers, or biotechnology), the environmental industry 
uses technology in all types of busines.s whether it be service, equipment or resources. 
For certain purposes it may be useful to sort cut "high tech" from "low tech" (e.g. as 
was done in the Waste Management Equipment section of this report). However, it is 
also possible to divide ser/ices and resources as "high tech" and "low tech", though 
EBI has not found a need for this distinction to date. For these reasons, EBI does not 
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refer to the environmental industry as the "envirotech" industry, since technology is 
implied in the term industry. We believe that the term, "technology," is at best 
redundant and at worst confusing. 

Equipment vs. Service Segments 
While services represent 46% of the domestic environmental marketplace, they account 
for less than 30% of the "exports." Equipment is only 24% of the U.S. marketplace,
but accounts for over 35% of the exports. Environmental resources, with 30% of total 
revenue, has 35% of the environmentai export. However, while service is not exported 
at the same rate as equipment and resources, it is nonetheless on a par in terms ofdollar 
volume with the other sectors. This is clearly shown in the following table: 

Approx Percent Total % Total 
Market of Total Approx Val.Exp Envi 

Env. Sector ($1l) Env. Mkt % Export ($Bil) Export 

Service 61.9 46% 6% 3.8 30% 
Equipment 31.7 24% 14% 4.5 35% 
Resource 40.1 30% 11% 4.5 35% 

Total: 133.7 100% 10% 12.8 100% 

Source: Environmental Business International, Inc. 

Water - The Unique Environmental Resource 
The resource group, however, is rather schizophrenic. While energy and resource 
recovery both top the export list, water utilities is apparently at or close to zero. This is 
clearly reflective of the history of the water business, and certainly represents a 
potential opportunity for U.S. companies to export their water delivery expertise to a 
world thirsty for clean water. It should be pointed out that more than a few European 
water companies are making major entries into the U.S. markets, diversifying from 
their bases in water delivery in France and England into water equipment in the U.S. 
How long before they start acquiring U.S. water delivery assets is a matter of 
speculation, but it is clearly within their mission and strategy. 
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Foreign Markets 

The markets for which 
follows: 

Region 

Western Europe 

North America (Canada) 

Asia/Pacific 

Central Europe 

Latin America 

Middle East/Africa 

Eastern Europe/CIS 


revenues were reported, by region, can be summarized as 

ToW Sgi e Equipmient 
Market %Mkt Market %Mkt Market %Mkt 

1264.9 47% 1074.4 46% 189.3 49% 
504.0 19% 446.1 19% 57.6 15% 
425.8 16% 382.9 16% 41.6 11% 
248.6 9% 199.9 9% 48.5 13% 
186.9 7% 170.5 7% 15.7 4% 

65.8 2% 36.7 2% 29.6 8% 
16.0 1% 11.6 0% 4.2 1% 

Source: Environmental Business International, Inc. 

Two thirds of all environmental exports, as might be expected, are in modem western 
economies, i.e. Western Europe and North America, i.e. Canada. 

Foreign Clients 

The dominant clients vary somewhat from sector to sector. 
companies in the study were: 

a. Federal/national governments 
b. Provincial/state governments 
c. Local/municipal governments 
d. Subcontractor or partner 
e. Local industry end-user 
f. Multinational U.S. clients (MNC) 
g. Federally funded development projects 
h. Other 

The choices available to 

The dominant client types by segment and percent response are shown where known: 

Segment 

Analytical Services ....................... 

Solid Waste Mgmt ........................ 

Hazardous Waste Mgmt ................ 

Remediation/Indust Svc ............... 

Engineering/Consulting ............... 

Water Treat/Infra Eqpt .................. 

EnvI Instruments .......................... 

Air Pollution Control Eqpt ............. 

Waste Mgmt Eqpt ........................ 

Resource Recovery ............ 

EnvI Energy Sources ................... 

Water Utilities ............................... 


Main Foreign Clients 
MNC (91%) 
Local/municipal gov. (>50%)
 
Local Industry (47%)
 
Federal Governments (44%)
 
Local Industry ,21%)
 
Local Industry (78%)
 
Local Industry (78%)
 
Local Industry (59%)
 
N/A 
N/A 
N/A 
N/A 

Source: Environmental Business International, Inc.
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Financing 

The dominant methods of financing in each segment, where known, are as follows: 

Segment 	 Main Financing 
Analytical Services ....................... International Banking

Solid Waste Mgrmt ........................ N/A

Hazardous Waste Mgmt ................ International Banking
 
Remediation/Indust Svc ............... Buyer Financing

Engineering/Consulting ............... Buyer Financing & Int'l Bank
 
Water Treat/Infra Eqpt .................. Buyer Financing &Int'l Bank
 
EnvI Instruments .......................... Buyer &Supplier Financing

Air Pollution Control Eqpt ............. Buyer Financing & Int'l Bank
 
Waste Mgmt Eqpt ........................ N/A

Resource Recovery ..................... N/A

Envi Energy Sources ................... N/A

Water Utilities............................... N/A
 
Source: Environmental Business International, Inc. 

Drivers 

Regulatory Drivers 
The clear driver - mentioned as number one by companies in our study and which has 
been the case historically for this industry - is regulations. Based on previous work,
and clearly supported by data from this study, development of international 
environmental markets within various countries and regions worldwide appear to be 
evolving through seven phases: 

1. 	PublicPressuretargeting environmental problems mounts. 
2. 	 GovernmentPolicy addresses environmental problems.
3. 	 Legislation is formulated to enact environmental laws; government agencies are 

formed and entrusted with environmental protection.
4. 	 Regulationsare introduced by environmental protection agencies.
5. 	 Enforcement standards are established and carried out, leading to environmental 

industry revenues. 
6. 	 Proactivegenerators of pollution and waste take it upon themselves to manage and 

reduce their own environmental problems ahead of government regulations.
7. 	Strategic environmental management' (SEM) and/or sustainable development

practices wherein environmental and waste concerns are increasingly minimized and 
internalized into methods that replace conventional processes, leading to decreased 
demand for environmental products and services. 

In the Western Hemisphere, the United States overall is transitioning from stages 4 and 
5 toward 6 and 7 and Canada is only slightly behind the U.S. Europe can be divided 
into three "tiers." Tier 1 countries are, like the U.S., transitioning from phase 5 to 6. 
Germany is the leader in this tier along with the countries of Scandinavia. Tier 2 states 
are tr&nsitioning from phase 4 and 5. These include Great Britain, France and Italy.
Tier 3 are countries that are variously in phases I to 3. These include, Spain, Greece 
and most of Eastern Europe and the new countries from the break-up of the USSR 
(CIS). Mexico and most of Latin America and Asia are also in stages I through 3. 
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Historically, environmental spending increases as markets develop and mature. This is 
summarized in Exhibit 3-4. 

Exhibit 3-4 Global Stages of Environmental Spending 

Stage 

OLD BG TOXIC RRR ZERO 

United States 
Canada 
Mexico
 
Eastern Europe

Western Europe

United Kingdom 

Pacific Rim
 
Australia/New Zealand
 

Key: 	 - Well developed and established 
- Some progress but much to do 
- The effort has only begun 

In simple terms, it is our view that the only driving force behind environmental spending in 
the United States is the American people. What they want, with a distributed lag, they get 
in the form of legislation, regulation, enforcement, spending, elimination and control. 

There have been four distinct epochs in U.S. environmental history. We are in the fourth 
epoch and have stuck a toe in the fifth, and perhaps final, epoch. For comparative 
purposes, it might be useful to look at the regions relative to the U.S. onvironmental 
epochs.
 

OLD - Before 1970 •The good old days before Earth Day and the EPA. when plants and processes were 
installed when and if needed and you could make money in the business The focus was on the obvious 
nee:J and most systems wer? privately or locally funded The Federal involvement was minimal. This 
was really an ecological epoch 

* 	 BIG - 1970 through 1977 - The big pieces ptriod when most environmental effort was geared to 
eliminating or reducing the presence of those pclluants you could taste, see, feel or touch. Federal 
involvement was massive, with huge spending, while laws, regulations, enforcement and technology 
applications were evolving rapidly. 

T - 1978 through 1986 - Toxic and hazardous wastes (personal pollutants), and a number of specialtyTOXIC 
wastes (e.g. radon, asbestos, etc.) were the insidiots specters that became the passion of the American 
people. Legislation. spending and control shifted in this direction during this period 

* RRR - 1987 through 77 . Resource recovery, recycling, reuse and other land, raw material, water and 

energy conservation efforts combined with a move to sustainable development is the focus Ofthis epoch. 
one we are still in. 

* ZERO - In the future, zero discharge will prevail This effort to totally eliminate emissions and discharges 
wl reduce liability, reporing requirements, costs and will offer further advantages Green field plants will 
be designed and built with little or no environmental spending needed. It will effectively be eliminated in 
the design of new facilities. 

Source: William T.Lorenz &Co. 

Economic 	Drivers 
Increasingly, drivers in this industry are directly related to economic factors. The 
inverse of a driver is a barrier, and as the discussion on barriers below indicate, the
"ability of q client to pay" is one of the most significant barriers to selling abroad. 
Companies who can "bring" financing for foreign projects, or the overall health of a 
local economy, will generally be the drivingfactor as to whether a project gets sold or 
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not. Hence, the economy and environmental/resource economics is increasingly
becoming a main driver/barrier to doing business in this industry both at home and 
abroad. Of course this has always been the case with environmental expenditures and 
was the impetus b-hind the Superfund legislation here in the U.S. Thus, somewhere 
between global development stages 5 and 6 above,funding becomes a significantissue. 

As mentioned in the discussion of resource segments, reclaimed resources and the 
recycling of land, air, water and solid resources is increasingly becoming economically
driven. As the prices of raw resources rise (e.g. the price of virgin energy, water,
land, minerals, etc.-note that air is still "free", however, "clean" air costs companies in 
either industrial cleanup costs to purify air for industrial purposes or in terms of
increased health costs) and as the cost of waste disposal increases (e.g. solid waste 
tipping fees, water discharge costs, air pollution control, etc.), the cost of recycling or 
reclaiming resources within the economy becomes increasingly competitive. Thus the 
development of a "circular" economy, i.e. a stage 7 environmental economy above or a"sustainable economy" to use the emerging terminology, becomes increasingly 
economic/market driven. 

These economic factors can tend to mask other qualitative or value differences between 
countries. For example, while many third world countries are "poor" it is also the case 
that they generally do not have "industrious" or "clean" cultures. For example, by
U.S. standards water in India is considered highly polluted. However, in the words of 
one Groundwater Technology, Inc. executive, "Many Indian politicians we talked with 
do not believe their country has a water purity problem. This difference in values 
between our country and theirs means not only will they not have the same regulatory
drivers, but they are also not willing to pay for clean up, because they don't value it in 
the same way." 

Similarly, there are differences in priorities among developed countries. For example,
the U.S. seems to be strong in solid and hazardous waste management, Germany and 
France are strong in water and Japan is strong in air. These differences are brought on 
by local cultural, historical and environmental factors that tend to be the primary driving
factors behind the regulatory and economic drivers. A detailed analysis of these drivers 
was beyond the scope of this report. 

Internal and External Barriers 

Barriers can be categorized into two types, those that are peculiar and internal to the 
business segment, and those that are characteristic of the markets or countries into 
which the business must sell, i.e. external. A summary of the perceived internal and 
external barriers by companies we studied are as follows: 
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Segment 
Analytical Services 
Solid Waste Mgmt 
Hazardous Waste Mgmt 
Remediation/Indust Svc 
Engineering/Consulting 

Internal Barriers 
Admin. costs, capital costs 
Capital costs 
Extra costs 
Extra costs 
Extra costs/expenses 

External Barriers 
Risk: non-payment, political 
Env. priorities and other risks 
Non-payment 
No regulation drivers, red tape 
No funds, patent protection 

Water Treat/Infra Eqpt 
Envi Instruments 
Air Pollution Control Eqpt 
Waste Mgmt Eqpt 

Extra expense, information 
Too expensive 
None 
N/A 

No funds, sales reps/partners 
Protectionism, no export fin. 
No funds/hard currency 
N/A 

Resource Recovery 

Env! Energy Sources 
Water Utilities 

Capital costs (incertain 
sectors) 

Capital availability 
No strategic expansion focus 

Raw rsrc prices, exchng rates 
shipping costs, legislation 
Low world energy prices 
Laws 

Source: Environmental Business International, Inc. 

The degree to which U.S. government agencies can act as a catalyst to help U.S. 
environmental companies over some of these barriers is discussed briefly in 
recommendations. 

Breadth vs. Depth of the Data 

Obtaining information on the international activities of environmental companies has 
proven to be the most difficult and challenging data to obtain from these companies. 
The low response rate to our inquiries, the difference in obtaining the information 
through phone interviews, the tendency of companies to not break out the data as per 
the format we requested, and the low overall amount of export business makes the 
depth of the data fairly shallow in this study correspondent with the study's desired 
results. As stated in the scope and methodology, this report was broad in scope rather 
than deep in detail. For this reason the data provides an overview that can be used as a 
guide should further depth be desired in specific environmental industry segments. 

Environmental Services 

Analytical Services 
Laboratories have the second smallest amount of exporting of any environmental 
segment (only $40 million), behind water utilities, for which EBI could find no 
evidence of exports. Offshore multinational corporations are the main clients, typically 
acquired in the U.S. and then carried overseas to environmental projects in foreign 
countries. Most of the business is concentrated in the Western Hemisphere, i.e. 
Canada and Mexico. 

Solid Waste Management 
Solid waste is second in non-U.S. revenue only to resource recovery ($2.2 billion or 
17% of environmental exports. Taken together solid waste management and resource 
recovery represent 42% of the exports. Based on shear size, coupled with the inter
relatedness of solid waste and resource recovery, these segments should be further 
studied. 

Two companies account for the significant majority of non-U.S. revenues, Waste 
Management International and Browning-Ferris Industries. These companies have 
created their foreign revenues largely by acquiring foreign companies, not through 
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direct salesfrom the US. In fact, these figures are somewhat misleading in that they
do not actually represent U.S. company generated service exports. However, these 
companies are now in a position to win contracts outright. This fact, coupled with the 
low involvement of other U.S. companies, creates a highly leveraged focus on who in 
the U.S. to assist - either extending the reach of number one and number two, or 
working to assist the remaining small companies access niche markets abroad. 

Hazardous Waste Management
Management of hazardous wastes is already a maturing business in the U.S. Abroad it 
is still quite limited in terms of U.S. company participation ($320 million, 2.5% of 
environmental exports). The company with one of the largest international revenue 
percents (Safety Kleen) has a unique long term method and strategy of being at once in 
both the chemicals delivery andreclamation market. In this way it is both a distributor 
and a collector/recycler. This will likely be a continuing market trend in the chemicals 
industry as the global markets progress from stage 3 to stage 7 markets (above). 

Remediation and Industrial Services 
Non-U.S. revenues from remediation is still quite small relative to the total ($350
million, 2.7% of total environmental exports). Of those, 60% are in Canada. There is 
a low amount of technology licensing which indicates the low degree of exclusive,
unique technologies in this business. Most technologies are designed and built by
engineers and not proprietary "products." This, however, will continue to change.
Efforts by the federal government, state governments and the Western Governors 
Association in conjunction with the DOE and DOD are working to standardize 
technologies and better understand markets so as to use defense cleanups as test beds 
for developing and transferring remediation technologies. In addition, the remediation 
techniques are very diverse, showing the immaturity of this business. Clients of 
remediation firms who export are mainly government or large multinational 
corporations. 

Environmental Engineering and Consulting
Environmental engineering and consulting firms have the second largest non-U.S. 
revenue source for environmental services ($850 million or 6.7% of environmental 
exports). In as much as E/C firms are usually called in first on environmental 
problems, to assess, design, and, increasingly, to construct, their work generally
precedes hazardous waste management, remediation, air or water equipment sales. For 
this reason as foreign E/C revenues grow, growth should occur in the revenues of these 
other four segments as a follow-on. However, there is a barrier to this in other 
countries (seen by actual market structure analysis performed by EBI in other studies)
that appears to be a propensity in foreign economies to transmit technology through
products and equipment rather than services. Thic serves as a hidden barrier to the 
entire export of our environmental industry. This is born out by the fact that non-U.S. 
revenues from equipment and resources are almost double those of the service 
segments. 

Environmental Products and Equipment 

The fact that foreign environmental markets seem to be more equipment than service 
oriented, implies that equipment should have a better chance at export than services. 
This of course is reinforced by the fact that it is easier to export a product than a service 
due to language and cultural reasons-the exception to this is when tht service beco,',.
highly formatted and packaged so that it becomes like a machine, e.g. a McDonald S 
restaurant. However, this structural difference means that U.S. equipment companies 
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are at a disadvantage with respect to their foreign rivals, because they have developed in 
a "service" oriented environmental economy. Except for the pure instrumentation 
equipment, the environmental cleanup products and equipment are becoming ill
equipped to compete against their foreign competitors unless they have strategically 
sought to do so. 

Water TreatmentlInfrastructure Equipment and Chemicals 
Even though equipment and chemicals may be easier to sell abroad, depending on the 
size of the equipment, there is still a high need for design and installation services to go 
with the particular equipment or chemicals in the water industry. Water equipment and 
chemicals is the third largest exported environmental business ($2.1 billion, or 16.5% 
of total exports). Given the fact that clean water is such a pressing need, beyond even 
solid waste in many foreign countries, it's interesting that this figure is so low. Again, 
as with water resources, below, the fact that the water industry has been predominantly 
a public infrastructure process in the U.S. means that it has not developed in a 
sufficiently free market environment that would tend to drive it abroad has been the case 
with foreign water companies. As water utilities start to privatize in the U.S. this 
should have the effect of creating sufficient critical capital mass in those entities to 
diversify into equipment and seek more foreign opportunities. In this way following 
the private water companies of France and England. 

Environmental Instruments 
Though a small segment, instruments are second only to environmental energy ($900 
million, 50% of its industry exports but only 7% of total environmental exports) in 
terms of percent exports. EBI considers environmental instrumentation to be entirely 
high technology exports. Also, instruments are the purest form of a packaged 
technology. They can be easily boxed and shipped, and the shipping costs are 
relatively low compared to the instrument costs, making i,cal/foreign manufacturing 
not as much of a necessity as with larger equipment. The main barrier for instruments 
are trade or cultural. An example of a company that has made significant inroads into 
exporting to foreign markets is Hewlett Packard who has gained significant market 
share in Japan, a particularly difficult market to enter. 

Air Pollution Control Equipment 
Air pollution control equipment has the highest number of joint venture arrangements of 
any segment in foreign countries. This is likely due to the tight correlation with energy 
production and APC. Once a piece of equipment is sold and installed, the cost of 
learning from an installation can be shared with the client, and that cost can then be 
leveraged into the network of associated companies of the client, and the client can 
share in the profits of future sales. This equipment segment is fairly mature in the 
U.S., especially with servicing the energy utility market. It will likely develop much 
further as the new Clean Air Act Amendments start to take hold in the U.S. marketplace 
over the next few years, especially in small business and toxic emissions markets. 

Waste Management Equipment 
As stated in the segment ,nalysis in Section 2, the scarcity of data and the incredible 
diversity of types of equipment in this segment (e.g. from software to landfill liners to 
clothing) makes any specific conclusions difficult. While water, air, hazardous waste 
management and remediation equipment each have their own segment, other equipment 
that can't be classified as any of those ends up in this segment. So while it is large and 
exports are estimated to be on a par with air pollution equipment (9% of sales in this 
segment) it is nevertheless not monolithic (about $1 billion in exports or 8% of the total 
environmental exports). Further research would need to be performed if there is a 
perceived need to more specifically define the waste management equipment segment. 
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Environmental Resources 

Environmental resources represent the true return loop in the emerging circular 
economy. As such, reclaimed solid and energy resources must compete directly with 
virgin raw materials. Until raw materials cost more (either due to taxes or scarcity) 
environmental resources will always be at a market disadvantage. In addition, until the 
current linear economy develops methods for using reclaimed resources more cheaply
than raw resources, this will also leave reclaimed resources at a disadvantage. Any 
policies and technologies that can make this happen more quickly will favor the growth 
of these environmental business segments in the U.S. The development of these 
industries at home will then increase the success of exports. 

Resource Recovery 
The four business elements that make up this segment, collection, processing, waste
to-energy, and scrap trading, must all be treated separately as unique businesses. 
While they are clearly related, they each have different dynamics both internal to the 
U.S. as well as in the export arena. This segment has the largest export volume of any 
environmental business segment ($3.2 billion, or 25% of total environmental exports!).
However, this is largely a result of waste-to-energy and scrap trading, which probably 
account for about 80% of the total. In addition, a fifth element of resource recovery 
needs further definition, i.e. recycled resource process/product or "Green" business. 
See recommendations for a further discussion of this concept. 

Environmental Energy Sources 
Low oil prices continue to keep this segment low domestically ($2.2 billion or only 
1.6% of the domestic environmental market). Specific applications abroad on smaller, 
and/or remote off-grid users and clean energy projects make this the highest percent 
export segment (59%). However, owing to its relatively small size, it is only the fourth 
largest export environmental industry (i.e $1.3 billion or just over 10% of all 
environmental exports). 

The lack of a coherent, strong environmentally focused energy policy hurts this 
segment drastically. However, U.S. companies can capitalize on many awaiting
markets abroad, especially with assistance from agencies like USAID. A major barrier 
to increased growth of this segment is lack of understanding of needs in foreign
markets, as well as understanding of financing for renewable energy projects in foreign 
countries. 

Water Utilities 
As one of the operating assumptions of this study, EEl recommended that water 
utilities not be included because we have no knowledge of any private or pubic water 
utilities in the U.S. that receive revenues from international sales or holdings. A recent 
review of the annual reports of major private utilities and the American Water Works 
Association - Water Industry Data Base, has revealed no evidence of international sales. 
However, foreign water utilities are entering the water equipment markets in the U.S. 
and this would seem to represent an untapped opportunity for private American water 
utilities as well. 
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RECOMMENDATIONS 

Export Programs Useful 
Based on the results of this study, we believe there are many areas where governments 
can assist environmental companies in their exporting. These include at least the 
following: 

a. Fund and make available research on foreign markets 
b. Assist with funding of foreign environmental projects thatuse U.S.firms 
c. Provide export guidance unique to environmental firms 

Different Services to Address Different Needs 
This research covered twelve individual environmental industry segments. What is 
evident is that each business area is quite diverse and fragmented. One single policy or 
strategy does not apply to all of the segments. Some grouping can be done based on 
service, equipment and resources based on their general similarities. EBI recomr.ends 
that USAID and other agencies who may use this data to design export programs for 
U.S. environmental firms do so with full knowledge of the unique challenges to each 
segment. And, if at all possible, design individual programs that are unique to each 
segment. This latter point should be handled by a return on investment approach, 
helping the largest segments first. 

Overcoming Barriers 
As stated in the conclusions, there are internal and external barriers. These need to be 
handled separately. Internal barriers like costs, administration and knowledge can be 
handled by an agency providing assistance to those firms. However, business 
executives don't typically go to the government for help. A fair degree of marketing of 
these services is necessary if government agencies are going to compete with already
existing private groups and associations. 

The greatest assistance is to work in foreign countries to both lower external 
institutional barriers and provide direct contacts with buyers in foreign countries. Some 
efforts at lowering trade barriers have already been initiated. The recently passed North 
American Free Trade Agreement and the GATT talks are two prominent examples of 
this. Legislation, funding and easing import restrictions are all areas in this category.
However, USAID would have to be careful to avoid favoritism. Additionally, the 
Clinton Administration is actively seeking to increase exports of U.S. environmental 
technologies. A November, 1993 report, titled EnvironmentalTechnologies Exports:
StrategicFrameworkfor U.S. Leadership,provides a good summary of those efforts. 

A third category not mentioned in this study, is domestic environmental and resource 
policy. The promotion of higher raw resource prices, a coherent energy policy, and 
continued promotion of "green" technologies are all examples of domestic policies that 
would help to spur development of exportable environmental business. 

Raw Resources Prices 
As mentioned in the resource sections, one of the biggest barriers, both domestically
and internationally, is the artificially low raw resource prices. For example air is 
essentially free, water (no charge or minimal tax for water rights access, or about $200 
per acre foot delivered through a metropolitan water district), timber (minimal stump tax 
based on state), minerals (minimal tax for undeveloped rights to access). 
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Until such time as we figure a way to account for these natural environmental assets, 
and offset their depletion with a user fee or cost that is commensurate with the re
development of the asset, reclaimed resources will be at a significant market 
disadvantage. Anything governmental agencies can do to influence the change in policy 
on this issue will have a tremendouspositive impact in the development of a circular, 
sustainable economy and the concomitant development of the environmental resource 
business segments. 

Further Census Useful 
Solid waste and resource recovery are highly interrelated. Since these two segments 
account for over 40% of environmental exports, it also makes sense to treat them 
together from a policy development perspective. A more detailed analysis of each 
segment and the individual elements contained in each would be highly useful since 
there are unique business elements, requiring individual attention. These include: 

Solid Waste 
" Collectionltransportation/transfer
 
" Landfills
 

Resource Recovery
* Collection/transportation/transfer 
* Processing 
* Waste-to-Energy 
* Scrap sales 

Further Research on the Structure of Foreign Markets 
EBI is aware that there are significant differences in the nature of foreign markets along 
specific resource and/or environmental business lines. These structural differences 
broken out by country and region will be extremely useful to management as they make 
export strategic plans. 

Further Analysis of Drivers 
Along with the research on structure, there seems to be a need to understand the unique
drivers and barriers on an industry (i.e. segment-by-segment) basis. This would be 
most useful if this data is going to be used in the drafting of new export support 
policies. 

Policies for Involving U.S. Companies in the Aid Process 
At least one company who as been actively seeking assistance from the federal 
government has found that there is no formal process by which American companies 
can get plugged into "traveling with" or getting "specified into" foreign aid projects. In 
addition, conversations with executives who have worked in foreign markets sta. that 
it is a matter of routine that foreign countries demand that a certain percent of the work 
go to local companies in order for the work to get done. This usually implies that there 
will be some technology transfer either implicitly or explicitly. A formal program that 
assisted companies in teaming with both foreign aid and foreign companies, would be 
especially useful to small (<$100 million in sales) environmental companies. 
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