
ENVIRONMENTAL 
PERFORMANCE 

REVIEWS 

UNITED STATES 

ORGANISATION FOR ECONOMIC CO-OPERATION AND DEVELOPMENT 



ORGANISATION FOR ECONOMIC CO-OPERATION 
AND DEVELOPMENT 

Pursuant to Article 1 of the Convention signed in Paris on 14th December 1960, 
and which came into force on 30th September 1961, the Organisation for Economic 
Co-operation and Development (OECD) shall promote policies designed: 

- to achieve the highest sustainable economic growth and employment and a rising 
standard of living in Member countries, while maintaining financial stability, and 
thus to contribute to the development of the world economy; 

- to contribute to sound economic expansion in Member as well as non-member 
countries in the process of economic development; and 

- to contribute to the expansion of world trade on a multilateral, non-discriminatory 
basis in accordance with international obligations. 

The original Member countries of the OECD are Austria, Belgium, Canada, 
Denmark, France, Germany, Greece, Iceland, Ireland, Italy, Luxembourg, the 
Netherlands, Norway, Portugal, Spain, Sweden, Switzerland, Turkey, the 
United Kingdom and the United States. The following countries became Members subse
quently through accession at the dates indicated hereafter: Japan (28th April 1964), 
Finland (28th January 1969), Australia (7th June 1971), New Zealand (29th May 1973), 
Mexico (18th May 1994) and the Czech Republic (21 st December 1995). The 
Commission of the European Communities takes part in the work of the OECD 
(Article 13 of the OECD Convention). 

Publie en fran~ais SOllS Ie titre: 
EXAMENS DES PERFORMANCES ENVIRONNEMENTALES 

ETATS-UNIS 

Reprinted 1996 

© OECD 1996 
Applications for permission to reproduce or translate all or part of this 

publication should be made to: 
Head of Publications Service, OECD 

2, rue Andre-Pascal, 75775 PARIS CEDEX 16, France. 



OECD ENVIRONMENTAL PERFORMANCE REVIEWS 3 

FOREWORD 

The OECD programme of environmental performance reviews derives its 
mandate from the following events: the endorsement by the OECD Environment 
Ministers in January 1991; an agreement by the OECD Council at its Ministerial 
level meeting in June 1991; a communique by Heads of State and Governments 
at the London G-7 economic summit in July 1991. 

The principal aim of the OECD's environmental performance reviews is to 
help Member countries improve their individual and collective performances in 
environmental management. The primary goals for this programme are: 

- to help individual governments assess progress by establishing baseline 
conditions, trends, policy commitments, institutional arrangements and 
routine capabilities for carrying out national evaluations; 

- to promote environmental improvements and a continuous policy dialogue 
among Member countries, through a peer review process and by the 
transfer of information on pOlicies, approaches and experiences of 
reviewed countries; and 

- to stimulate greater accountability from Member countries' governments 
towards public opinion within developed countries and beyond. 

Programme efforts are directed at promoting sustainable development, with 
emphasis on developments in domestic and international environmental policy, 
as well as on the integration of economic and environmental decision-making. 

Environmental performance is assessed with respect to a country's effort in 
reduCing the overall pollution burden and managing natural resources within 
OECD countries, as well as integrating environmental and economic policies and 
strengthening co-operation within the international community. Environmental 
performance is assessed with regard to the degree of achievement of domestic 
objectives and international commitments. Such objectives and commitments 
may be broad aims, specific qualitative goals, precise quantitative targets or a 
commitment to a set of measures to be taken. Assessment of environmental 
performance is .also placed within the context of historical environmental records, 
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the present state of environment, the physical endowment of the country in 
natural resources, its economic conditions and demographic trends. 

These systematic, independent and periodic reviews are organised and con
ducted in a way similar to the OECD's economic reviews. The report is peer
reviewed by the Group on Environmental Performance, composed of officials 
from Member countries who have responsibility for national policy development 
and implementation and a broad competence recognised at national and interna
tional levels. The conclusions of the report are approved by the Group. 

Member countries are expected to be reviewed periodically. This report is 
released to the public under the authority of the Secretary-General of the OECD. 
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INTRODUCTION 

This review of the environmental performance of the United States* exam
ines results to date in the light of domestic objectives and international commit
ments. Four examining countries assisted with this review: Germany, Japan, the 
Netherlands and Norway. 

Readers of the report should keep several key features of the United States 
in mind: its large size and attendant diversity of underlying environmental condi
tions, its federal structure and the complexity of maintaining a degree of adminis
trative consistency among 50 states, and the low density of its urban and subur
ban settlement patterns, which generates significant transportation needs. 

The report is organised in three parts according to the strategic goals identi
fied by the OECD Environment Ministers in January 1991: 

- Part I is entitled "Ecosystem Management and Pollution Control" and 
focuses on ecosystem, air, water and waste management; 

- Part II is entitled "Integration of Policies" and focuses on how policies 
concerning economics, transport and the chemical industry are integrated 
with environmental policies; 

- Part III is entitled "Co-operation with the International Community" and 
focuses on regional and global environmental topics concerning the United 
States. 

The OECD extends its most sincere thanks to all those who helped in the 
course of this review, and especially to the examining countries (Germany, Japan, 
the Netherlands and Norway) and their experts. The OECD is particularly 
indebted to the US Government for its co-operation in expediting the provision of 
information and the organisation of the experts' mission to the United States and 
in facilitating contacts with many individuals both inside and outside administrative 
and governmental structures of the country. 

* The OECD Group on Environmental Performance conducted the review of the United 
States at its meeting in November 1995. 
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THE CONTEXT 

1. The Physical Context 

The United States covers over 9.8 million km2 in total area (Figure 1.1 and 
Annex I). More than 93 per cent of the total area is land, and most of it is level. 
Exceptions are three mountain chains: the Appalachian-Adirondack highlands; 
the Rocky Mountains; and the Pacific mountain chains, which include the Sierra 
Nevada and the Cascade range, and are subject to seismic and volcanic activity. 
Alaska's highlands and mountains are a northern extension of both the Rockies 
and the Pacific ranges. Hawaii, like many other island groups in the Pacific, is an 
archipelago of volcanic mountains. 

The Mississippi-Missouri-Ohio river system, which flows south to the Gulf of 
Mexico, drains over one-third of the interior US land area and allows navigation 
into the Appalachian coalfields, the rich farming areas of the central lowlands and 
Great Plains, and the industrial Midwest. The United States shares with Mexico 
the basins of the Colorado River and the Rio Grande, and with Canada such 
rivers as the Columbia in the west and the St. John in the east, as well as the 
Great Lakes/St. Lawrence system, which represents in volume about 18 per cent 
of the world's surface freshwater resource and 95 per cent of the country's. 

Estuaries and near-shore coastal waters, among the most productive natural 
systems, form a transition between freshwater and marine ecosystems. These 
areas are the source of 75 per cent of the total US commercial landings of fish 
and shellfish. Chesapeake Bay, Puget Sound, Albemarle/Pamlico Sound and 
Long Island Sound are among the country's most prominent estuaries in terms of 
volume, freshwater inflow and water surface area. The United States's extensive 
marine coastline, more than 150 000 kilometres in length, varies greatly in 
character. 
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Within the United States, there is a wide range of natural biological systems: 
tropical and temperate forests, grasslands, deserts, wetlands, tundras, coral 
reefs, kelp forests and rocky intertidal zones. The principal categories of land 
cover and land use are forest and other wooded land (31 per cent of the land 
area), arable and permanent crop land (20 per cent), permanent grassland 
(25 per cent) and other uses (24 per cent) (Figure 1.1). About 60 per cent of all US 
land is privately owned, including virtually all of the nation's crop land and the 
majority of its grazing land and forests. The Federal Government manages about 
32 per cent of the land, most of it west of the Mississippi River. The remaining 
8 per cent consists of land reserved for Native American nations and land man
aged by state and local governments. 

The United States is rich in energy resources. Coal supplies are large, with 
demonstrated reserves of 430 billion tonnes (metric tons), 56 per cent of which is 
potentially recoverable. Half of the reserves are bituminous coal with a high 
energy value and medium to high sulphur content. Of the cleaner-burning, low
sulphur coal, 83 per cent is found in the Rocky Mountain region. Since 1970, the 
combined proven reserves of crude oil and natural gas in the United States have 
tended downward; in 1993, they were sufficient to meet US demand at current 
levels for ten years. Alaska accounts for one-third of all US crude oil resources. 
The Gulf of Mexico and the Gulf coast account for half of US natural gas 
resources. In 1993, renewable energy sources, including hydropower, geothermal 
and solar power, biomass (wood, waste and alcohol fuels) and wind, accounted 
for nearly 10 per cent of US annual energy production. 

2. The Human Context 

There were 261 million people in the United States at the beginning of 1994. 
The figure is projected to reach 276 million by 2000, an increase of 10.8 per cent 
from the 1990 census. Since World War II, the populations of five states have 
grown most rapidly: Florida, Nevada, Arizona, California and Alaska. California, 
with the largest population, has 31.4 million people, followed by Texas with 
18.4 million and New York with 18.2 million. 

The average population density of the United States is 27 inhabitants per 
square kilometre. (For comparison, the figure in Japan is 331 and in OECD 
Europe it is 99.) This density varies greatly across the country (Table 1.1). Coastal 
counties are the most rapidly growing and densely populated areas. The densest 
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Table 1.1 Population distribution, 1994 a 
~! 
~ 
" 

Population Land area Population density ~ 
State Code b i1 

(million) (km2) (inhabitants/km 2) !i 
:-t 
ii'j 

~ 
Alabama AL 4.2 132119 31.9 :l 
Alaska AK 0.6 1 501 215 0.4 
Arizona AZ 4.1 290335 14.0 
Arkansas AR 2.5 135946 18.0 

i 

,~ 
California CA 31.4 406254 77.4 11 
Colorado CO 3.7 266872 13.7 
Connecticut CT 3.3 12823 255.4 
Delaware DE 0.7 5266 134.1 ) 

District of Columbia DC 0.6 172 3315.0 ,1 

Florida FL 14.0 149914 93.1 ! 
Georgia GA 7.1 150723 46.8 
Hawaii HI 1.2 16512 71.4 
Idaho ID 0.1 213906 5.3 
Illinois IL 11.8 144384 81.4 
Indiana IN 5.8 92965 61.9 
Iowa IA 2.8 144102 19.6 
Kansas KS 2.6 210596 12.1 
Kentucky KY 3.8 103411 37.0 
louisiana LA 4.3 124219 34.7 
Maine ME 1.2 85030 14.6 
Maryland MD 5.0 27077 184.9 
Massachusetts MA 6.0 21138 285.8 
Michigan MI 9.5 149033 63.7 
Minnesota MN 4.6 215214 21.2 
Mississippi MS 2.7 122153 21.6 
Missouri MO 5.3 178396 29.6 
Montana MT 0.9 376673 2.3 
Nebraska NE 1.6 197701 8.2 
Nevada NV 1.5 282982 5.2 
New Hampshire NH 1.1 23818 47.7 
New Jersey NJ 7.9 20060 394.0· 
New Mexico NM 1.7 311465 5.3 
New York NY 18.2 126915 143.2 
North Carolina NC 7.1 134620 52.5 
North Dakota ND 0.6 180902 3.5 
Ohio OH 11.1 105528 105.2 
Oklahoma OK 3.3 178993 18.2 
Oregon OR 3.1 248271 12.4 
Pennsylvania PA 12.1 116052 103.9 
Rhode Island RI 1.0 3108 320.7 

r:'¥~"a"'?,,·'{fT1'f3'?"¥"?W;9'~~ffl1* - ~!?Si§fi!~~ 'f'3@F""'3 
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Table 1.1 Population distribution, 1994 a (cont'd) 

State Code b Population Land area Population density 
(million) (km2) (inhabitants/km 2) 

South Carolina SC 3.7 79501 46.1 
South Dakota SO 0.7 197240 3.7 
Tennessee TN 5.2 108145 47.9 
Texas TX 18.4 684385 26.9 
Utah UT 1.9 217385 8.8 
Vermont VT 0.6 24599 23.6 
Virginia VA 6.6 104492 62.7 
Washington WA 5.3 174572 30.6 
West Virginia WV 1.8 61903 • 29.4 
Wisconsin WI 5.1 143754 35.4 
Wyoming WY 0.5 250660 1.9 

Total 260.0 9.8 x 10 6 

a) Official estimate based on 1990 census. 
b) As used in Figure 1.1. 
Source: Bureau of the Census. 

~.!Em~~)~~ " >zm::"j~@"~~~~ 

populations are found along the Atlantic coast, with over 1 000 persons per 
square kilometre, followed by the Great Lakes shorelines with in excess of 
580 and the Gulf coast with over 350. 

During the 1980s, the United States experienced an increase in ethnic diver
sity. This trend is projected to continue because of a combination of factors: 
differential fertility, net immigration and the age distribution of the various ethnic 

. groups. Since 1980, Latin America and Asia have been the major' sources of legal 
immigration to the United States, with Mexico the primary country of birth; more 
than 22 million people of Hispanic origin now live in the United States. The 
population increase from undocumented immigrants in the 1980s is estimated at 
2 million. 

The US population includes several groups of indigenous peoples: 2 million 
Native Americans in the 48 conterminous states, 81 000 Alaska natives (Eskimo 
and Aleut), 200 000 Hawaii natives and 3.7 million indigenous peoples of other 
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US insular areas. Preserving the environment has been an essential value in 
almost all of these native cultures. 

Studies suggest that US society has become increasingly stratified in terms 
of wealth and income since the mid-1970s. The share of income of the poorest 
20 per cent of American families fell from 5.7 per cent in 1977 to 4.3 per cent in 
1990. The US wage distribution is more unequal than in other OECO countries 
and the tax system is not utilised to the same extent to transfer wealth to lower
income groups. In terms of the environment, concerns about such inequalities is 
reflected in the expression environmental justice and refers to the unequal distri
bution of environmental "goods" and "bads" among different groups in society 
(Chapters 3, 4, 6 and 9). 

3. The Economic Context 

The economy of the United States is the largest and most productive in the 
world and has the highest per capita levels of productivity and output per worker 
of any industrialised country. GOP amounted to $6 285 billion in 1994, or 
$24 100 per capita. In 1993, the export of goods and services contributed 10.3 per 
cent to GOP (Figure 1.2). The main merchandise exports are food and farm 
products (8.8 per cent in 1993), industrial supplies (22.3 per cent), capital goods 
(39.5 per cent), vehicles and parts (11.4 per cent) and consumer goods (11.9 per 
cent). In recent decades, the United States has imported more goods than it has 
exported; for services, the situation is reversed, but overall the balance is in 
favour of imports. 

The US economy was built on an abundant natural resource base, first 
through agriculture and forestry, then through mining and manufacturing. In the 
postwar era, however, such areas as finance, insurance, real estate, communica
tions and other services have grown rapidly; today they constitute about two
thirds of GOP. Agriculture, mining and manufacturing are now among the slowest 
growing sectors of the economy. 

General government receipts amount to just under one-third of GOP, the 
lowest share among OECO countries. Although the federal budget has been in 
deficit almost every year of the postwar period, until the 1980s these deficits were 
small enough that the ratio of public debt to GDP was stable or falling. During the 
1980s and into the 1990s, general government gross financial liabilities grew 
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Figure 1.2 Economic structure and trends 
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steadily, to reach 63.2 per cent of GOP in 1994 (Figure 1.2). In the same year, 
the federal budget deficit stood at 3.6 per cent of GOP. The fiscal structure 
of the United States shows a comparatively even distribution of revenue-raising 
capability among the three levels of government (Table 1.2). Overall federal 
environmental expenditure is less than one-third of the combined state and local 
total for the environment (Chapter 6). 

Recently there has been a strong economic expansion. The unemployment 
rate was reduced significantly. Public spending on infrastructure, human capital, 
technology and environmental preservation received a boost. Business spending 
for durable equipment increased at its fastest rate since 1972. Rebounding auto
mobile sales and housing activity reflected lower interest rates and higher levels 
of consumer confidence. Two historic trade agreements - the North American 
Free Trade Agreement and the General Agreement on Tariffs and Trade - were 
brought to successful conclusions. 

The end of the Cold War and the ensuing defence "build-down" has had not 
only profound effects on the economy but also environmental consequences. For 
example, the halt in production of weapon-grade fissile material has called atten
tion to the need for site clean-up and remediation. The Department of Energy is 
spending about $6 billion per year on this task. 

Table 1.2 Fiscal revenues, 1992 
(US$ billion) 

Income, profits and capital gains taxes 
Property taxes 
Goods and services taxes 
Total 

a) Of which $19 billion motor fuel tax. 

Federal 

577 
11 
63 

651 8 

b) Of which $23 billion motor fuel taxes and $12 billion motor vehicle taxes. 
Source: OEeD. 

State 

123 
13 

190 
329 b 

Local 

13 
172 
43 

228 b 
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4. The Institutional Context 

The US Constitution generates and demarcates the powers of the three 
branches of the Federal Government - the legislature (Congress), the executive 
branch (the President and the federal departments and agencies) and the judici
ary (the federal courts). It also provides the basis for the allocation of statutory 
authority between the federal and state governments. The separation of power 
among the federal branches, and the relationship between the Federal Govern
ment and the states, provide the foundation on which federal and state govern
ments enact, implement and enforce environmental protection laws. 

The Tenth Amendment states that powers not explicitly given to the Federal 
Government are reserved to the states and the people. However, there has been 
an increase in federal statutory pre-emption of state and local authority: more than 
half of the 439 federal pre-emption statutes passed by Congress in its 200-year 
history were enacted during the last two decades. The same pattern holds for 
environmental legislation. In recent years there has been growing resistance to 
the practice of imposing federal mandates on states and local governments 
without adequate funding; in 1995, Congress passed a law to "ensure that 
the Federal Government pays the cost incurred by those governments in comply
ing with certain requirements under Federal statutes and regulations" 
(Chapters 3 and 6). 

Federal environmental responsibilities 

Institutions 

Congress, the legislative branch of the US Government, consists of two 
elected chambers, or houses: the Senate and the House of Representatives. The 
two have generally equal functions in making laws. Environmental proposals, like 
other laws, may be initiated by members of either house, as well as by the 
executive branch. Congress has considerable independent resources to conduct 
research on policy issues and assess the performance of the legislation it has 
enacted. Most of the legislative work takes place in specialised committees and 
subcommittees, where hearings are held to receive comments on bills. To 
become law, a bill must be approved by both houses and the President; Congress 
can override a presidential veto by a two-thirds vote in each house. 

The executive branch of the Government is responsible for developing envi
ronmental policy and implementing and enforcing federal environmental statutes. 
This responsibility is vested in various executive offices, departments, 
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Table 1.3 Environmental responsibilities of executive branch 

Agencies of the Executive 
Office of the President 

Executive departments 

The President 
White House Office 
Council on Environmental 
Quality 

Office of Management 
and Budget 
Office of Science 
and Technology Policy 
Department of Agriculture 

Department of Commerce 

Department of Defense 

Department of Energy 

Department of Health 
and Human Services 
Department of Housing 
and Urban Development 
Department of the Interior 

pepartment of Justice 
Department of Labor 
Department of State 

Department 
of Transportation 

Overall policy and agency co-ordination. 

Environmental policy and agency co-ordination. 

Budget and agency co-ordination and manage
ment. 
Science and technology policy and agency co
ordination. 
Forestry, soil conservation, research and wilder
ness areas. 

Oceanic and atmospheric monitoring and research, 
management of living marine resources, coastal 
zone and marine sanctuary management, marine 
pollution, response and damage assessment. 
Civil works construction, dredge and fill permits, 
pollution control from defence facilities. 
Energy policy, co-ordination, oil allocation, research 
and development. 
Public and environmental health-related concerns. 

Housing, urban parks, urban planning. 

National parks, natural wildlife refuges, Bureau of 
Land Management, public lands, American Indian 
trust lands, water resources, fish and wildlife, outer 
Continental Shelf, exclusive economic zone, 
energy and minerals, mined land reclamation, mine 
health and safety research and natural hazards. 
Environmental law and litigation. 
Occupational health. 
International environmental matters, in co
operation with other federal agencies. 
Mass transit, roads, airplane noise and oil pollution. 
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Table 1.3 Environmental responsibilities of executive branch (cont'd) 

Other agencies 

Source: US Government. 

Environmental Protection 
Agency 

Council on Sustainable 
Development 
Federal Energy Regulatory 
Commission 
Marine Mammal 
Commission 
National Aeronautics 
and Space Administration 
National Science 
Foundation 
Nuclear Regulatory 
Commission 
Tennessee Valley Authority 

Agency for International 
Development 

Air and water pollution, solid and hazardous waste, 
radiation, pesticides, noise, toxic substances, health 
and environmental education. 
Advice on implementation of Agenda 21. 

Transmission and pricing of electricity and hydro
electric project licensing. 
Marine mammal protection. 

Atmospheric and space science research and co
ordination. 
Science research funding and co-ordination. 

Nuclear power plant licensing and regulation. 

Electric power generation and water resource man
agement. 
Development assistance. 

independent agencies and associated organisations (Table 1.3). The Department 
of Justice, for instance, employs 500 people in its environmental work, among 
them 350 lawyers representing other government agencies that also have their 
own in-house lawyers; for example, the Environmental Protection Agency (EPA) 
employs 250 lawyers at its headquarters. 

EPA was created in 1970 to implement a number of statutes regulating air, 
water and other environmental media. Today, EPA employs almost 19 000 full
time equivalent staff at its headquarters, ten regional offices and other offices 
(Figure 1.3). The National Oceanic and Atmospheric Administration (NOAA), in 
the Department of Commerce, was also created in 1970. With nearly 14 000 full
time equivalent staff, it oversees programmes related to coastal management and 
marine fisheries, atmospheric and oceanic scientific research and weather 
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Total 18879 

Source: EPA. 
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Figure 1.3 US Environmental Protection Agency 
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forecasting. The Council on Environmental Quality was also established in 
1970 to review, appraise and make recommendations to the President regarding 
programmes and activities of federal agencies as they affected the environment. 
Following the UN Conference on Environment and Development in 1992, the 
President's Council on Sustainable Development was created as an administra
tive body to provide advice on the implementation of Agenda 21. 

The Department of the Interior is the principal conservation agency, compris
ing a number of natural resource agencies (e.g. the National Park Service, the 
Fish & Wildlife Service and the Bureau of Land Management) and employing 
more than 70 000 staff across the country; it has responsibility for most federally 
owned public lands and natural resources (Chapter 2). The Department of Agri
culture, through the National Forest Service, manages federally owned forested 
land (Chapter 2). The Department of Energy is responsible for energy policy as 
well as for the clean-up of federal facilities contaminated by the manufacture of 
weapon-grade nuclear material. The Department of Transportation deals with 
transport policy, including the environmental aspects of transport (Chapter 7). 

The judiciary system has three tiers: cases usually enter the system at the 
district court level; appeals are usually first heard at the appellate or circuit court 
level; and the US Supreme Court is the next and final appellate level. There is no 
separate federal court for environmental matters. Over 90 per cent of all federal 
cases, including environmental cases, are settled by mutual agreement or other
wise disposed of without a trial. 

Legal framework 

Congress enacts environmental laws pursuant to its constitutional powers to 
regulate interstate commerce (taken to include environmental matters) and to 
control activities on federal lands (Table 1.4). These laws are often very detailed 
rather than framework laws. Some federal environmental laws also contain finan
cial authorisation to provide federal grants for stated purposes and for a set 
period, usually five years. Congressional reauthorisation of such grants is usually 
carried out as part of a comprehensive review of an act. If reauthorisation is 
delayed for some reason, Congress can extend the period over which the existing 
legislation remains in force, on a year-by-year basis. Laws are implemented by 
the executive branch and, in designated cases, by the states. In addition, many 
states have their own environmental programmes that extend, and sometimes 
supersede, federal mandates. 
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Table 1.4 Selected federal environmental legislation 

1947 Federal Insecticide, Regulates distribution, sales and receipt of pesticides, now through EPA. 
Fungicide and Rodenticide 
Act 

1956 Fish and Wildlife Act 

1960 Multiple Use Sustained 
Yield Act 

1964 Wilderness Act 

1966 Freedom of Information 
Act 

1968 Wild and Scenic Rivers 
Act 

1969 National Environmental 
Policy Act 

1970 Clean Air Act 

1970 Environmental Quality 
Improvement Act 

1972 Clean Water Act 

1972 Coastal Zone 
Management Act 

1972 Marine Mammal 
Protection Act 

1972 Marine Protection, 
Research and 
Sanctuaries Act 

Establishes comprehensive national fish and wildlife policy to develop measures 
for maximum sustainable yield to ensure stability of domestic fisheries; provides 
for consultation with Fish and Wildlife Service whenever the "waters of any stream 
or other body of water are to be impounded, directed or otherwise controlled". 
Directs Secretary of Agriculture to utilise national forests in a combination of uses 
that best meets the needs of Americans, without impairment of the land's 
productivity. 
Provides for designation of wilderness areas to be left unimpaired for future use 
and enjoyment, and establishes National Wilderness Preservation System. 
Provides public access to government-held information. 

Preserves selected rivers with remarkable scenic, recreational, geologic, fish and 
wildlife, historic, cultural or similar values in free-flowing condition. 
Requires all federal agencies to prepare environmental impact statements for 
federal actions significantly affecting the quality of the human environment. 
Sets national ambient air quality standards and state implementation plans; sets 
new source performance standards and hazardous air pollutant standards; 
provides for federal enforcement mechanisms; reduces hazardous air pollutants 
from automobiles and other contributors to urban smog (amended in 1977; see 
also 1990 Clean Air Act Amendments). 
Establishes national policy of enhancement of environmental quality though state 
and local governments, encouraged and supported by the Federal Government. 
Regulates discharges of pollutants and prohibits point-source discharge of solids 
in effluents; prohibits destruction of regulated wetlands without mitigation; funds 
construction of sewage treatment facilities; supports purpose and objectives of 
US-Canada Great Lakes Water Quality Agreement. Amended by Water Quality 
Act, 1987: initiates state-federal programme to control non-point-source pollution; 
accelerates imposition of tighter controls on toxic pollutants (also amended in 
1977 and 1981). 
Makes federal funds available to encourage states to develop comprehensive 
management programmes to increase effective management, beneficial use, 
protection and development of coastal zones. 
Provides for the conservation of marine mammals by placing a moratorium (with 
few exceptions) on the taking or importing of marine mammals or their products. 
Prohibits ocean dumping of waste generated on land and authorises deSignation 
of marine sanctuaries. 
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Table 1.4 Selected federal environmental legislation (cont'd) 

1973 Endangered Species Act Provides for conservation of threatened and endangered species of fish, wildlife 
and plants, and their critical habitats. 

1974 Safe Drinking Water Act 

1975 Hazardous Materials 
Transportation Act 

1975 Energy Policy and 
Conservation Act 

1976 Magnuson Fishery 
Conservation and 
Management Act 

1976 Toxic Substances 
Control Act 

1976 Resource Conservation 
and Recovery Act 

Provides for setting maximum contaminant levels and national primary drinking 
water regulations for public water systems (amended in 1977 and 1986). 
Regulates handling and transportation in commerce of hazardous materials 
(amended in 1976). 
Requires states to prepare energy conservation plans in order to receive financial 
assistance for eligible programmes; sets energy conservation standards for 
appliances; authorises Secretary of Energy to make grants for energy inspections 
and audits of, and instruction of energy conservation improvements in, schools 
and hospitals. 
Provides for the conservation and management of all fishery resources between 
three (nine in the Gulf of Mexico) and 200 nautical miles offshore through regional 
fishery management councils. 
Regulates testing, manufacture, processing, distribution and handling of toxic 
substances. 
Sets out standards necessary to protect human health and environment, 
applicable to generators and transporters of hazardous waste, and owners and 
operators of hazardous waste treatment, storage and disposal facilities. 

1977 Soil and Water Resources Provides for periodic appraisal of US soil, water and related resources; findings 
Conservation Act are used by the Department of Agriculture to develop soil and water conservation 

programmes for non-federal lands. 
1978 National Ocean Pollution 

Planning Act 
Establishes comprehensive five-year plan for federal ocean pollution research and 
development and monitoring programmes, and co-ordinates research on Great 
Lakes and estuaries of national importance. 

1980 Comprehensive Imposes notification and public disclosure requirements on persons who handle, 
Environmental Response, store or dispose of hazardous substances; establishes national hazardous 
Compensation and substance response plan, including methods of determining priorities among 
Liability Act ("Superfund")/ releases, and provides for liability for response costs incurred by government; 
Superfund Amendments imposes financial liability on companies for direct damage to individuals and 
and Reauthorisation natural resources. 
Act 1986 

1983 Fur Seal Act Amendments Prohibits taking of fur seals, with exception of subsistence harvest by Alaska 

1985 Food Security Act/Food, 
Agriculture, Conservation 
and Trade Act 1990 
("farm bills") 

natives. 
Encourages removal of fragile lands from agricultural production and provides 
opportunities for wetland habitat protection and restoration, while reducing federal 
agricultural subsidy costs. 
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Table 1.4 Selected federal environmental legislation (cont'd) 

1986 Emergency Planning and 
Community Right-to-Know 
Act (Title III of 1986 
Superfund amendments) 

1988 Ocean Dumping Ban Act 

1989 North American Wetlands 
Conservation Act 

1990 Clean Air Act 
Amendments 

1990 Pollution Prevention Act 
1990 National Environmental 

Education Act 
1991 Intermodal Surface 

Transportation Efficiency 
Act 

Source: US Government. 

Requires owners and operators of facilities containing extremely hazardous 
substances to notify state emergency response commission and requires jOint 
preparation of emergency plan. 

Prohibits issuance of new permits for dumping of sewage sludge or industrial 
waste into ocean waters; phases out existing permits by 31 December 1991. 
Encourages partnership among public agencies and other interests to protect, 
enhance, restore and manage appropriate distribution and diversity of wetland 
ecosystems and other habitats for migratory birds and other fish and wildlife in 
North America. 
Introduces acid rain control programme, tightening of vehicle emission standards 
and phase-out of the most ozone-depleting chemicals. 
Establishes waste management hierarchy, with preference for source reduction. 
Requires EPA to increase public's environmental literacy through education of the 
young and training of individuals for environmental careers. 
Requires states and metropolitan planning organisations to establish long-range 
transportation improvement plans and update them periodically; provides for 
public right to comment. 

To prevail in environmental cases involving disputes over factual matters, the 
plaintiff must show that it is more probable than not that the events occurred as 
the plaintiff alleges. In environmental challenges to federal agency decision mak
ing, the plaintiff typically must demonstrate that the agency's decision was f.rbi
trary, capricious or not in accordance with law. Using injunctive powers, the courts 
may direct, for example, that pollution cease, that contaminated sites be cleaned 
up, that the environmental impact of a project be assessed before it proceeds. 

Criminal cases under federal environmental laws may be brought only by the 
Government. State attorneys general also initiate criminal actions regarding the 
environment. In environmental crime cases, as in all criminal cases, government 
must prove the defendant guilty beyond reasonable doubt. Criminal sanctions in 
environmental cases may include fines and imprisonment. 
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Litigation is a feature of US society. Several environmental statutes, e.g. the 
Clean Water Act, provide for citizens to commence civil action against any per
son, including any government agency, if they believe the provisions of the legis
lation are being violated. Due to the open-ended nature of the liability issues 
brought up in such "citizen suits", the threat of litigation often contributes more to 
behaviour changes than the regulations themselves. This situation also engen
ders a lack of trust between regulators and the regulated community, making it 
difficult to break adversarial behaviour patterns and build partnerships and joint 
problem solving. 

State and local environmental responsibilities 

Institutions have also been created at the state level, some to implement and/ 
or enforce federal statutes through parallel state programmes. Many states devel
oped their own departments of environmental protection, councils on environmen
tal quality and the like. Environmental programmes in the United States rely to a 
considerable extent on shared authority and co-operative arrangements between 
the Federal Government and those of the 50 states to implement and enforce 
national environmental laws. 

Under several federal statutes, including the Clean Air Act, the Clean Water 
Act, the Resource Conservation and Recovery Act, the Federal Insecticide, Fun
gicide and Rodenticide Act and the Safe Drinking Water Act, states may be 
delegated the authority to issue permits and take enforcement actions if their 
programmes and standards are approved - by EPA, in these examples. The 
Federal Government's principal role in states with delegated programmes is 
establishing national policy, developing national emission and discharge limits, 
and monitoring the state programmes to ensure that their actions are appropriate 
and consistent with national policies and standards. 

Some states have environmental laws that are more stringent than or differ
ent from federal laws (e.g. groundwater protection and/or wetlands statutes that 
go beyond the requirements of the Clean Water Act). Some other states, how
ever, have laws stipulating that state environmental standards should be no more 
stringent than federal standards. Some states also have general statutory provi
sions designed to ensure that the environment is protected, such as the right of 
any person in the state to sue other persons to prevent pollution, impairment or 
destruction of the environment. 

A variety of local authorities exists. Both counties and municipalities provide 
drinking water, sewage reticulation, waste water treatment and solid waste collec-
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tion and management services. Land use planning is mainly carried out at the 
municipal level. In large metropolitan areas there are also metropolitan plan
ning organisations, which generally have a co-ordinating role; only in Portland, 
Oregon, are individual municipal land use plans obliged to conform with the 
"metro plan". In some areas special ad hoc authorities also carry out functions 
such as urban drainage and urban transport. 

Indian tribes have self-government and entertain a "government-to
government" relation with the Federal Government. In many respects they are 
considered to be like states and therefore responsible for developing their own 
environmental institutions and environmental quality standards. 

5. Development of Environmental Policies 

United States 

The United States has a long history of conservation and resource manage
ment, dating back to 1872 with the establishment of Yellowstone, the world's first 
national park; forest reserves were created on public lands in 1891. From the late 
1940s to the late 1960s, Congress gave federal agencies a range of responsibili
ties for protecting public health and resource values: for example, registration and 
safety requirements for agricultural pesticides; management of national forests for 
multiple use and sustainable yield; and creation of the National Wilderness Pres
ervation System. For water and air resources, the states were responsible for 
setting standards while the Federal Government provided grants to states that 
adopted specific measures to control pollution. 

In the 1970s and 1980s, rapid growth in environmental consciousness -
signalled by the first Earth Day, 22 April 1970 - ushered in many new laws and 
institutions. Congress enacted general environmental assessment laws (e.g. the 
National Environmental Policy Act and the Endangered Species Act), and specific 
resource protection statutes to protect environmental media such as air, water 
and coastal resources or to control specific types of pollution such as hazardous 
waste and toxic substances. The new statutes provided for judicial remedies, 
including civil and criminal enforcement. They also provided for public participa
tion, including public involvement in the administrative development of regulations 
and standards; rights of action were created that enabled private parties to obtain 
judicial review of rules, to challenge their application and to enforce them against 
private parties and, in some circumstances, against government (Chapter 6). 
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Opinion polls show that US citizens are more concerned about national 
environmental issues than about local or international ones. Although environ
mental issues do not have as high public priority as they did at the beginning of 
the 1990s, the same polls also show that a large majority of citizens still consider 
themselves "somewhat environmentalist" or stronger. 

The United States is entering a new phase in the evolution of environmental 
protection, one that emphasises the positive relationship between a healthy envi
ronment and a prosperous economy as well as cost-effectiveness in environmen
tal management. This evolution is likely to highlight: 

- Sustainable development: In 1994, the President's Council on Sustainable 
Development stated that "a sustainable United States will have an econ
omy that equitably provides opportunities for satisfying livelihoods and a 
safe, healthy, high quality of life for current and future generations. Our 
nation will protect its environment, its natural resource base, and the func
tions and viability of natural systems on which all life depends." 

- Strategic planning and environmental goal setting: Many federal agencies 
(e.g. EPA, NOAA and the Department of Transportation) and state agen
cies now carry out their activities in the context of an explicit medium-term 
perspective by adopting five- or ten-year strategic plans or vision state
ments. There also is growing interest in setting measurable environmental 
goals to be achieved by a defined date. 

- Simplification of environmental regulations: There is a growing perception 
in the regulated community that regulations should take more account of 
the cost of reducing risks to human health and the environment. In addition 
the trend is towards more flexible, performance-based implementation of 
environmental regulations, away from the formalistic command and control 
approach taken until now. 

- Devolution of responsibility to the states: Over the last two decades, fed
eral authorities have played a leading role in US environmental manage
ment to bring about a level playing field across the nation and provide 
expertise that the states then lacked. Now that the states have built up their 
own environmental capability and are also expected to bear a greater 
share of the cost, they are claiming greater independence in environmental 
management so they can set priorities in accordance with local 
circumstances. 

- Ecosystem approach to resource management: This approach calls for a 
shift of focus from more traditional, single-resource, single-species man
agement to a collaboratively developed, "holistic" approach that integrates 
ecological, economic and social factors affecting a management unit 
defined by ecological rather than political or institutional boundaries. 
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- Pol/ution prevention: The 1990 Pollution Prevention Act set out as national 
policy the notions that "pollution should be prevented or reduced at the 
source whenever feasible" and that "disposal and other releases into the 
environment should be employed only as a last resort and should be 
conducted in an environmentally safe manner". 

- Market-oriented, economic incentive-based approaches to pollution con
trol: Such approaches are being incorporated into law and used as comple
ments to technology-based command and control regulation. 

The case of California 

US environmental policy has to reconcile the need to harmonise environmen~ 
tal regulation across the country, so as to create a level playing field for economic 
activities with respect to environmental regulation, with the need to develop 
responses to specific problems arising in some states or regions. 

California is the US state with the largest population (31.4 million) and GOP 
Oust over 13 per cent of national GOP). Its population grew by half and its GOP 
almost doubled from 1970 to 1994. High public awareness of related pollution and 
natural resource management issues led California to be very active in develop
ing programmes in areas where there were as yet no federal measures, including 
environmental impact assessment, air management and control of hazardous 
substances; state policies thereby influenced the development of US environmen
tal policies. The California Environmental Protection Agency (about 4 000 staff) 
co-operates with EPA and its regional branch (close to 1 000 staff). 

Reduction of vehicle emissions has been a major goal of California's environ
mental policy. The first emission regulations for cars were introduced in 1964, two 
years earlier than the first such federal regulations (Chapter 7). Since then, the 
Federal Government has allowed California to apply vehicle emission standards 
more stringent than the federal standards, though federal regulation has to be 
followed in all other states. New standards are often developed by California and 
then adopted in federal programmes; current national vehicle emission standards 
dating from 1994 were applied in California from 1989. California is taking a 
further step with its low-emission vehicle programme (Chapter 7), which promotes 
alternative technology and alternative fuels, aiming to reduce average new car 
emissions by 75 per cent by 2003 from the current levels emitted by conventional 
cars. 
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Control of hazardous substances is another area in which California has 
developed pioneering responses (Chapter 8). The so-called PropOSition 65 regu
lation requires that chemicals known to potentially cause cancer or birth defects 
be listed and regulated to prevent drinking water contamination; 555 chemicals 
were listed as of 1994. The state's air toxic programme covers all significant 
sources regardless of size, in contrast with the federal programme, which deals 
only with larger industrial sources. In hazardous waste management, California 
was one of the first states to track the transport of hazardous waste; the manifest 
system used in California was ultimately adopted for the federal programme. 

California has constructed a complex water delivery system that conveys 
very large flows of water from other states and from northern California to the 
south of the state. Nevertheless, availability of water resources has become a 
limit to the state's sustainable development, particularly for its agriculture, which 
uses 92 per cent of the state's water. The state's Drought Water Bank, estab
lished in 1991, is a broke ring agency for willing sellers and willing buyers. It was 
successful from its first year of operation, when about 1 billion cubic metres of 
water was traded, or just over 3 per cent of California's mean consumptive use; in 
its second year trade amounted to 250 million cubic metres. The Bay-Delta 
Accord of December 1994, concerning the San Francisco Bay Area and the delta 
of the Sacramento River, is an example of ecosystem management issues being 
taken into account in a negotiated settlement involving two of the largest water 
development systems in the United States, the State Water Project and the 
Central Valley Project (Chapter 3). In another measure, the state government has 
agreed with about 100 local water agencies to aim at saving about 1.2 million 
cubic metres of water annually, through 16 "best management practices" for city 
water use; the effect of implementing these practices has been significant. 



Part I 
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ECOSYSTEM MANAGEMENT* 

1. The State of and Pressures on Ecosystems 

Ecosystems: status and trends 

Biodiversity 

The United States is a large country spanning a range of ecosystems - from 
deserts and tropical coral and mangrove systems through temperate deciduous 
and coniferous forests and grasslands to Arctic and alpine habitats - that give it a 
biological diversity exceptional among OECD countries. For instance, the conti
nental United States contains two plant geographic provinces, the Atlantic and the 
Pacific, with 100 to 200 endemic genera in the former, 300 in the latter and more 
than 20 000 vascular plant species in all. 

The evidence concerning habitats and species shows that diversity has been 
on the decline for many years. Species dependent on marine, coastal, wetland 
and aquatic habitat show this trend most strongly: freshwater and anadromous 
fish species, such as salmon in the Columbia and Sacramento river basins, as 
well as shellfish, marine fish stocks and ducks and other waterfowl, have all 
declined substantially. 

Genetic within-species diversity trends are not well known. The genetic viabil
ity of some wild populations may be in danger even if their present numbers seem 
adequate. For example, more than a hundred stocks (i.e. populations specific to 

* The protection of wetlands under the Clean Water Act is discussed in Chapter 3. Cross
border ecosystems are discussed in Chapter 9. 



44 OECD ENVIRONMENTAL PERFORMANCE REVIEWS 

individual rivers) of Pacific salmonoid fish species are extinct and more than 200, 
or one-fourth of the total, have been identified as being of special concern. 

Alaska's ecosystems have long been the least affected by human activity. In 
Hawaii, an isolated island ecosystem rich in endemic species, imported species 
and habitat changes have led to the disappearance of a large number of endemic 
species: 200 plants and 56 birds (or two-thirds of the endemic species); and an 
extremely high proportion of native species is threatened or endangered 
(e.g. about 800 plants of the 1 700 that are left). 

Major biomes 

Recent environmental performance concerning ecosystem management has 
to be assessed within the context of dramatic changes in the major types of biome 
during the last 100 to 200 years: 

- the forested area has been reduced by one-third, while the area of natural 
and semi-natural forests has been reduced even more: some estimates 
indicate that 95 per cent of the originally forested area has been cleared 
and logged. Much forest, particularly in the eastern United States, is the 
product of reversion of farmland back to woodland; 

- less than 1 per cent of the natural tall-grass prairie remains unconverted to 
crop land. Range land forage production has probably been reduced by 
more than half by overgrazing and encroachment of scrub species such as 
sagebrush and juniper on grassland; 

- most wetland losses in the United States have occurred since European 
settlement; since the late 1700s, more than half of the country's wetlands 
have been drained, dredged or otherwise modified. It is estimated that in 
the area that now comprises the United States there were originally 
157 million hectares of wetlands. Of these, 89 million hectares were in the 
48 conterminous states; by the early 1980s an estimated 41 million hect
ares remained. Alaska has lost only a fraction of its original 68 million 
hectares. 

The rapid changes in habitat have largely been halted, since most economi
cally valuable lands and rivers have been converted and developed. Slower 
losses, however, are still occurring: from 1975 to 1985, there was a net loss of 
1 million hectares, followed by a further slow-down in the overall rate of reduction, 
along with some gains as a result of restoration of degraded wetlands. 
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Fauna and flora 

In recent decades, trends have begun to reverse for some of the mammal 
and bird species whose stocks had been very severely reduced in the last cen
tury, including emblematic species such as bison and pronghorn antelope. Spe
cies that had been more threatened by direct hunting and pesticides than by 
habitat changes are recovering now that the causes of their decline have been 
reduced: deer, bison, pronghorn antelope, wild turkey and some birds of prey 
such as the bald eagle represent positive trends in this picture; the wild turkey, 
after having been eliminated from most of its range, has been reintroduced to 
43 states and has an estimated population of 350 000; the bald eagle has 
increased from a low of 400 nesting pairs in 1963 to nearly 4 000 pairs in 1993 
(Figure 2.1). The trends for large terrestrial predators, such as the grey and the 
red wolf and the grizzly bear, which are more vulnerable to changes in habitat, are 
not as positive; some birds of prey, such as the sharp-shinned hawk along the 
east coast, are also in decline. 

Freshwater, coastal and wetland species are particularly at risk. Extinction 
rates for several large and important groups of freshwater fish and molluscs are 
particularly high (Figure 2.1). One-fourth of some 300 freshwater mussel species 
are extinct, threatened or endangered, and a further fourth is seriously declining. 
Stocks of salmon and steelhead in the Columbia River basin are down by more 
than 80 per cent from historic levels, and salmon stocks in California by 65 per 
cent; winter-run chinook salmon in the Sacramento River have been reduced by 
more than 97 per cent in the last 20 years. Ducks declined from around 40 million 
in 1955 to a low of 20 million in 1960, increased to about 40 million in the 
mid-1970s, then declined again to around 23 million in 1993; such swings in 
population can be caused by cyclic natural events such as floods and droughts, 
but loss of habitat is also a major cause of population losses. Migratory birds other 
than waterfowl appear to be on the decline, though the cause may also be found 
outside US borders (Chapter 9). The California grey whale has increased from a 
few thousand to 24 000 and has been taken off the endangered species list. 

About 10 per cent of the 20 000 US vascular plant species are at risk. Habitat 
destruction is the major threat, but overharvesting, pollution and competition from 
introduced plants and animals are also factors. 

The "Columbian exchange" of species between the old world and the new 
brought a large number of introduced species to the North American continent. 
Crops and livestock have been intentionally introduced, but in addition more than 
4500 exotic species have become established accidentally in the United States 
this century alone. Most of these exotics are unwelcome, such as the boll weevil, 
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Figure 2.1 Selected wildlife trends 
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chestnut blight, gypsy moth, kudzu, fire ants and zebra mussels; they have 
caused extensive environmental harm and economic damage estimated at 
$97 billion just for the 79 species for which estimates have been made. 

Pressures on inland and marine natural resources 

Several kinds of economic activities have exerted and continue to exert 
pressures on species and ecosystems both indirectly and directly. Water and air 
pollution are still major contributors to environmental problems involving fresh
water species and ecosystems. Agriculture, with its rapid expansion, has reduced 
and modified terrestrial ecosystems very strongly. Permanent grassland and ara
ble and permanent crop land occupy close to 45 per cent of the total US land area 
(Figure 1.1). Little natural tall-grass prairie remains after vast areas were con
verted to crop land during the last century and a half, but agriculture now appears 
to have reached the limits of its expansion. Average topsoil depth on what is now 
agricultural land has been reduced by one-third from what it was under natural 
conditions: high stocking levels and grazing practices have in places led to high 
rates of soil erosion. In the 1970s, the short-grass prairie in the Great Plains 
underwent a repeat, on a smaller scale, of the devastating "dust bowl" wind 
erosion of the 1930s and 1950s. Erosion-induced siltation in natural waterways, 
as well as agricultural chemicals, affect the health of freshwater ecosystems and 
biodiversity. 

Suburban development and movement of industry out of urban centres con
tinue to reduce open space and eliminate wildlife areas and migratory corridors, 
convert riparian and other habitat, and increase pollution loadings to formerly rural 
streams and airsheds. 

Large-scale water developments for irrigation, hydropower and transport 
have had major ecological effects on freshwater habitats, particularly in the west. 
As previously neglected environmental considerations are now receiving more 
attention, and budget constraints are tight, it is unlikely that such extensive 
projects will be launched in future (Chapter 3). 

Forestry policies, particularly for federal lands in the west, with their former 
strong emphasis on timber production, have caused concern about biodiversity in 
recent years. The area of forests in the eastern United States has increased in the 
last century, restoring some of the habitat reduced earlier. In all, forests occupy 
31 per cent of the US land area (Figure 1.1). 
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Mining, both in the east (e.g. the Appalachians) and the west (e.g. strip 
mining of coal in the Rocky Mountains), has had severe effects on biodiversity in a 
large number of cases through soil and landscape effects, water demands, and 
water and air pollution. 

Widespread coastal development has affected marine, estuarine and coastal 
habitats through wetland destruction and through pollution from sewer outfalls, 
urban run-off, agricultural chemicals, oil spills, etc. (Chapter 3). Stocks of more 
than half the marine fish species have been declining in recent years, mostly 
because of overfishing. 

2. Responses 

Legislative framework and objectives 

The Wilderness Act, the Endangered Species Act and a range of other laws 
provide the foundation for the protection of US species and ecosystems. These 
acts and their regulations have spawned a large effort by federal, state and local 
governments as well as non-governmental organisations (NGOs) to conserve 
both species and natural habitats. The 1964 Wilderness Act established the 
present system of wilderness protection and the general policy of protected areas 
in the United States. The 1973 Endangered Species Act requires all federal 
agencies and their permittees and licensees to ensure that their actions do not 
jeopardise threatened or endangered species or damage the habitats on which 
they depend. The Act also: 

- requires the Government to publish a list of all threatened species and 
review it every five years to determine whether any species can be 
removed from the list or have its status changed; 

- prohibits the import and export of endangered species and the taking of 
any endangered species on territorial seas or the high seas; 

- authorises civil and criminal penalties and gives federal and state agencies 
enforcement authority; 

- requires prior approval by the Secretary of Commerce or the Secretary of 
the Interior of any proposed agency action that could harm an endangered 
or threatened species or its habitat. 

Concerning objectives, the Endangered Species Act aims to preserve all 
endangered and threatened species and subspecies. Individual recovery plans for 
endangered and threatened species include habitat-related goals. There is, how-
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ever, no overall, consistent set of national objectives for managing biodiversity 
within and outside protected areas. There has been a "no net loss" policy goal for 
wetlands since the late 1980s. 

Since 1993, federal agencies participating in the Inter-agency Ecosystem 
Management Task Force (see below) have agreed to adopt an ecosystem 
approach that they define as: "to restore and maintain the health, sustainability, 
and biological diversity of ecosystems while supporting communities and their 
economic base." 

Institutional framework 

At the federal level, responsibility for managing biodiversity in the United 
States is shared by a number of departments and agencies. Among them: 

- the Department of the Interior, through its Fish & Wildlife Service, adminis
ters terrestrial and aquatic species under the Endangered Species Act, 
and wildlife refuges (36 million hectares in 452 refuges) under a number of 
other acts. Two of its other agencies, the National Park Service and the 
Bureau of Land Management, administer the national park system and 
large areas in the western part of the country, respectively; 

- the Department of Commerce includes the National Oceanic and Atmos
pheric Administration (NOAA). The National Marine Fisheries Service, 
within NOAA, administers ocean species under the Endangered Species 
Act, Marine Mammal Protection Act and Magnuson Fishery ConseNation 
and Management Act. Another NOAA agency, the National Ocean Service, 
administers marine sanctuaries and estuarine research reseNes and 
financially supports state and local government efforts to protect coastal 
and marine biodiversity through integrated coastal zone management 
programmes; 

- the Department of Agriculture administers, through its National Forest Ser
vice, federally owned, mostly forested lands. The Natural Resource Con
servation Service promotes the sustainable use of agricultural ecosystems. 

Co-ordination between these and other federal agencies was strengthened by the 
establishment in 1993 of the Inter-agency Ecosystem Management Task Force. 
In addition, the National Biological SUNey was set up in 1994 in the Department 
of the Interior to combine the biological mapping and monitoring efforts of a 
number of the department's agencies and to provide better information about 
ecosystems. 
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At the state level, fish and wildlife agencies manage hunting and fishing 
activities and state protected areas, and implement federally approved conserva
tion and development plans. As an illustration of the efforts and importance of 
state programmes, there are 7 500 state conservation officers. Some states also 
have laws or provisions for land use planning, which then becomes the responsi
bility of local governments and can be an important instrument in protecting and 
managing biodiversity locally. 

Voluntary organisations, such as Ducks Unlimited and the National Fish and 
Wildlife Foundation, also playa major role in managing biodiversity. The Nature 
Conservancy, for example, participates in the 43 state Natural Heritage Inventory 
Programs, in co-operation with states and the Federal Government. The Sierra 
Club has for many years played a prominent role in raising public awareness of 
nature conservation issues. In addition to these national organisations, many local 
NGOs focus on protecting natural areas of local importance. 

Expenditure 

At least eight federal departments and more than a dozen federal agencies 
commit expenditure to ecosystem management; it is difficult to estimate overall 
federal spending in this area. The annual budget of the National Park Service 
currently is around $1.4 billion, while in 1994 NOAA allocated about $31 million to 
its marine protected species programme and $160 million to coastal ecosystems 
health. In 1995, the Administration requested $610 million for ecosystem manage
ment initiatives, mostly in three pilot ecosystem management projects: the old
growth forests of the Pacific Northwest; south Florida, including the Everglades 
and Florida Bay; and the urban watershed of the Anacostia River in Maryland and 
the District of Columbia. 

Much federal ecosystem management funding is spent in programmes 
whose main purpose is not primarily environmental but related to the broader 
mission of the agency concerned: for example, in 1994 the Department of Agricul
ture spent more than $3.5 billion on the Conservation Reserve Program, the 
Wetlands Reserve Program and other conservation programmes, and the Depart
ment of the Interior spent almost $50 million on range improvement, wetland 
conservation and endangered species conservation, as well as $167 million on 
the National Biological Survey. 

In addition to federal expenditure, states and private organisations commit 
funding to ecosystem management. For example, the Maryland Open Space 
Program has earmarked more than $529 million in state and local funds to buy 
55 000 hectares. 
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Policy instruments 

A range of innovative instruments to protect wildlife, habitats and biodiversity 
is used in the United States in addition to the common legislative measures found 
in most countries. For example, the Wetlands Reserve Program provides ease
ment payments and cost sharing to farmers who return farmed or converted 
wetland back to a functional wetland environment on a permanent or long-term 
basis (at least 30 years). An alternative is the Water Bank Program, initiated in 
1970, which provides annual rental payments to farmers for preserving wetlands 
in important migratory waterfowl nesting, breeding or feeding areas. 

An example of a covenant-type instrument is a "purchase of development 
rights" programme that helps protect farmland against urban and industrial devel
opment. The concept is that development rights may be sold to the government or 
to a charitable private trust; the buyer agrees to ensure that current agricultural 
land uses are maintained and that good agricultural practices are followed so that 
deterioration of biodiversity is discouraged. The programme operates at the 
county level (e.g. Lancaster Country, Pennsylvania), but is financed largely from 
state funds. 

Some states give relief to landowners by reducing or eliminating property 
taxes on land that represents a degree of biological diversity and whose owner 
has undertaken conservation measures to preserve its integrity. Yet another 
instrument is used in Massachusetts, where the Land Bank of Nantucket receives 
funding from levies on property transfers, which is then used to buy land with 
vulnerable habitats or ecosystems. 

Environmental NGOs also pay landowners for helping enhance species or 
habitat. For instance, Ducks Unlimited pays farmers to conserve waterfowl 
habitat, and the Defenders of Wildlife's Wolf Recovery Program compensates 
landowners for a verified surviving litter of pups. 

Management of habitats and species 

Management of public lands 

The National Forest Service and Bureau of Land Management together man
age 185 million hectares of public land, almost one-fifth of the total area of the 
country. About 110 million hectares is range land and the remainder is forest. The 
use and conservation of these often fragile lands require a careful balancing of 
economic interests and ecological constraints. 
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Protected areas 

An extensive number of protected areas have been established, totalling 
about 10.6 per cent of the United States (including Alaska) (Figure 2.2). Most of 
the protected area is federal public land, but almost 2 per cent is oWned by states, 
Indian tribes, local governments and private organisations such as the Nature 
Conservancy. Large areas of natural and semi-natural habitat, particularly of 
important ecosystem types in the west, have thus been set aside for conservation 
purposes and management of wilderness and biodiversity. 

The 358 US national parks cover 32 million hectares (Table 2.1). Most of the 
park area is wilderness. Overall, the parks attracted more than 270 million recrea
tional visits in 1994. Climbers and hikers, whose number has increased by 70 per 
cent since 1990, use mainly remote areas. The National Park Service manages 
visitor impact on parks and carries out maintenance, protection and restoration 
work. 

Marine reserves 

The National Marine Sanctuary Program, mandated by the 1972 Marine 
Protection, Research and Sanctuaries Act and administered by the National 
Ocean Service, comprises 14 sanctuaries totalling 4.8 million hectares. A further 
21 estuarine research reserves with total surface of 170 000 hectares have 
been established under the 1972 Coastal Zone Management Act; the reserves 
are co-operatively managed by the states and the National Ocean Service. Nine 
of those sanctuaries and 15 reserves have been established since 1990 
(Table 2.1). 

Species protection 

Species protection and recovery programmes are set up by the land man
agement agencies, in particular the National Forest Service, often in co-operation 
with NGOs and state and local governments. About 600 species and 800 subspe
cies have been listed as threatened or endangered (Table 2.2). A "waiting list" of 
some 3 700 species and subspecies yet to be listed will probably take considera
ble time to be processed. Critical habitat has been designated for one-sixth of the 
listed species, and recovery plans have been developed for about two-thirds of 
the terrestrial species and one-fifth of the marine species. 
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Figure 2.2 Major protected areas,a 1993 
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Table 2.1 Protected areas in the United States, early 19908 

Type 

National parks 
National wildlife refuges 
National wilderness preserves 
National marine sanctuaries 
National estuarine research reserves 

Total 

Number 

358 
500 

14 
21 

Source: Department of the Interior; Department of Agriculture; NOAA. 

Area 
(millions of hectares) 

32.0 
35.6 
38.0 
4.8 
0.2 

110.6 
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The case of Pacific Northwest forests 

Most of the remaining old-growth Pacific Northwest forests are on federally 
owned forest lands of northern California, western Oregon and Washington. For
est harvesting pOlicies and practices were increasingly opposed in a series of 
federal court injunctions that brought timber cutting to a virtual halt in a number of 
areas. In 1989, environmental groups obtained injunctions prohibiting the sale of 
old-growth timber on lands administered by the Bureau of Land Management 
near sites where spotted owls were found. 

Most habitat for the northern spotted owl (Strix occidental is) is found on 
federal land. Timber harvesting and other management activities affect these 
owls and their habitat. The northern spotted owl was listed as threatened under 
the Endangered Species Act in June 1990. The Act requires all federal agencies 
and their permittees and licensees to ensure that their actions do not jeopardise 
the species or the habitat on which it depends. The controversy resulted in what 
has been described as a gridlock of lawsuits, court rulings, appeals and protests. 
In the process, the public debate had expanded from a focus on northern spotted 
owl habitat to include management of all old-growth forest species and old-growth 
ecosystems. 

To seek a solution to the controversy, the President held a conference in 
Portland, Oregon, in April 1993. Scientists, economists and representatives from 
forest product industries, environmental groups and Indian tribes presented their 
concerns, opinions and proposals regarding the management of federal lands in 
the Pacific Northwest and northern California. A "Forest Plan for a Sustainable 
Economy and Sustainable Development" was released in July 1993 and adopted 
by the Administration in April 1994. The plan was challenged by business and 
environmental groups alike, but was upheld in a court decision in December 1994. 

The first long-term goal of the forest plan is a sustainable harvest of 5.4 mil
lion cubic metres annually on 9.6 million hectares of public forest land including 
spotted owl habitat (in the 1980s, about 22.5 million cubic metres was harvested 
annually). The second long-term goal is to provide economic assistance (for 
instance, a programme called Jobs-in-the-Woods) to help local workers, families, 
businesses, tribes and communities determine their economic and social future. 
Third, the plan provides for the development of innovative, experimental forest 
management approaches to demonstrate new ways of achieving ecological, eco
nomic and social objectives; for example, the Jobs-in-the-Woods programme can 
include re-creation of woody structures such as logs and stumps in streams to 
stabilise channels, entrap spawning gravels and deflect flows to create pools. 
Fourth, the plan sets up a comprehensive system of old-growth preserves, includ-
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ing the most valuable old-growth forests, and designated conservation areas to 
protect specific species. Fifth, it promotes improved co-ordination among federal 
agencies, state and local officials, tribes and local landowners. 

The President's forest plan provides an opportunity to break away from the 
adversarial approach with a strategy in which economic and environmental issues 
are addressed together in a co-operative effort involving all stakeholders. 

The ecosystems approach: Chesapeake Bay 

The Chesapeake Bay watershed covers about 164 000 km2 and portions of 
six states (Virginia, Maryland, Pennsylvania, Delaware, West Virginia, New York) 
and the District of Columbia. The surface area of the bay amounts to 9 800 km2. 
The bay provides spawning and nursery sites for more than 200 fish species and 
its large fish and shellfish harvests have a commercial value of about $1 billion. 
The estuary supports 2 700 plant and animal species and is a major stopover 
along the Atlantic Migratory Bird Flyway with almost 4 000 km2 of wetlands. The 
bay's airshed is 5.5 times larger than its watershed and atmospheric deposition of 
contaminants and nutrients contributes significantly to the pollution loading of the 
bay. In the mid-1990s, the population amounts to more than 15 million (with a 
population density of over 90 per square kilometre). The bay also attracts a large 
number of tourists and contains two of the five major North Atlantic ports: Norfolk, 
Virginia, and Baltimore, Maryland. 

The beauty and bounty of Chesapeake Bay give it an ecological, economic 
and cultural significance that is felt beyond its waters and the communities that 
line its shores. In the early 1980s people realised that the bay required a manage
ment approach that transcended the existing political, administrative and institu
tional boundaries. A new system of governance was established under the 
Chesapeake Bay Agreement, with the creation of the Chesapeake Bay Commis
sion, which now comprises members from the states of Virginia, Maryland and 
Pennsylvania, the District of Columbia and the Federal Government (represented 
by EPA, the Fish & Wildlife Service, NOAA and the Corps of Engineers). 

The Chesapeake Bay Program is the federal-state-Iocal partnership in which 
all management activities are co-ordinated. These are channelled along four 
distinct tracks: 

- reduction of nutrient enrichment effects; 
- protection and enhancement of living resources; 
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- reduction of toxic loadings; 
- consideration of multiple impact, cross-cutting factors. 

Goals and objectives have been formulated under each track and progress is 
being monitored and reported to all agencies concerned, as well as the public. 
The active participation of the people living and working in the watershed is seen 
as an essential part of the ecosystem approach. A major effort has been made to 
maximise public information and education. 

The signatories of the Chesapeake Bay Agreement have committed them
selves to developing and implementing nutrient reduction strategies that will 
reduce the combined point and non-point source loads of nutrients by 40 per cent 
from their 1985 levels by 2000. Controllable pOint source phosphorus discharges 
have already been reduced by more than 40 per cent; the removal of nitrogen is 
still at an early stage. About 17 000 farms have adopted best management 
practices. Efforts are also being made to ensure that waste water treatment plants 
function as they were designed to. 

The approach adopted for the management of the Chesapeake Bay estuary 
is a model of its kind. It comprises all the elements considered appropriate and 
desirable in modern environmental management: an ecosystem approach 
founded on sound science, a high level of commitment and partiCipation from 
public and private interests, good co-operation among management agencies at 
all levels, and target setting accompanied by a choice of indicators to measure 
progress. 

International issues 

The United States is party to and vigorously enforces the 1972 Washington 
Convention on International Trade in Endangered Species (CITES). Illegal 
imports of exotic birds have been seized and the smugglers have been prose
cuted. The United States has conditionally signed the 1992 Convention on Biolog
ical Diversity but has not yet ratified it (Chapter 10). 

The United States is a party to the 1986 North American Waterfowl Manage
ment Plan. In addition, it is spending half the funds available under the 1989 North 
American Wetlands Conservation Act in Canada and Mexico to protect wetlands 
and other habitats of migratory birds. Such funding supports implementation of 
the Tripartite Agreement on Wetlands Conservation. Partners to the 1986 plan 
are the governments of the United States, Canada and Mexico, 50 US states and 
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ten Canadian provinces, and over 250 conservation groups. The plan aims at 
conserving wetlands for habitat protection for migrating birds. By 1992, 
15 000 hectares had been restored, 35 000 hectares enhanced and 53 000 hect
ares protected. Despite such efforts, however, the populations of a number of 
duck and other migratory bird species are declining because of reduction of 
habitats in North America. On the other hand, the goose population has 
increased. 

The United States has eight Ramsar sites, ranking third among OECD coun
tries in terms of area, though in number they represent 2.2 per cent of the total 
number of sites in the OECD. The largest US Ramsar site, the Everglades-Florida 
Bay ecosystem, is threatened by unsustainable economic development in the 
form of sugar cane plantations and other agricultural activities. The number of 
threatened species has increased and the nesting bird population is very much 
reduced due to loss of habitat. A solution to this situation is being developed with 
federal funding ($57 million in 1995) and participation by the sugar industry 
($320 million over 20 years). 

3. Environmental Performance 

A large number of threatened and endangered species, as well as other 
important wildlife species, have been managed so that some depleted popula
tions have started increasing in numbers and sometimes also in geographical 
range. Nonetheless, many more species and habitats are still in decline. 

Habitats and species 

National parks and protected areas 

The extensive US system of national parks is still being extended: four parks 
containing significant biodiversity have been added since 1990. About 10.6 per 
cent of the total area of the United States has been given some degree of 
protection, a figure that is just above the OECD average (Figure 2.2) and that 
meets the World Conservation Union (IUCN) recommendation that 10 per cent of 
the land be protected. 

About 35 per cent of the protected area falls into IUCN categories I (strict 
nature reserve/scientific reserve) and II (national park), affording the highest 
degree of protection; 8 per cent is in category III (natural monument); 57 per cent 
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falls in categories IV (wildlife sanctuary) and V (protected landscape and seas
cape). Most of these areas are in Alaska and the western part of the continental 
United States, where public lands are concentrated. This implies that mountains, 
range land and some forest habitats have the highest protection coverage, while 
other types of ecosystems are less well protected. Against this background, state, 
local, tribal and private protected areas, which to a large extent are in categories 
IV and V, become very important, particularly in the east. The small size and 
fragmented character of such areas pose daunting challenges. The establishment 
of a number of marine and coastal protected areas and programmes is a positive 
sign. 

The value of protected areas for biodiversity varies greatly, not just because 
of uneven coverage of habitats and degree of protection, but also because large 
areas have traditionally been given some form of protected status chiefly because 
of their scenic qualities and their utility for recreation. 

Wetlands and other habitats 

In spite of a slow-down in the loss rate of wetlands, the "no net loss" policy 
goal is not yet being achieved. Mitigation efforts involving establishment or reha
bilitation of "compensatory" wetlands have not been sufficiently evaluated to 
determine whether the ecological quality of such wetlands really compensates for 
the destruction or degradation of natural wetlands. In addition, to address the 
issue of the quality and relative importance of various types of wetlands, more 
specific goals for various subcategories of wetlands may be needed. 

Other types of habitat, lacking the special attention given to wetlands over the 
last decade, are being reduced or degraded all over the country; some freshwater 
habitats and the remnants of eastern natural forests and tall-grass prairies are 
threatened because of their small size and fragmentation, and require intensive 
management efforts. This calls for a high degree of co-ordination by management 
agencies, and for land use policies in adjacent areas that support, or at least do 
not counteract, the objectives set for the area to be preserved. The Bureau of 
Land Management and the National Forest Service have in recent years adopted 
an ecosystem approach to their management activities, while retaining their eco
nomic objectives. Reconciling these different objectives is not easy, especially as 
issues such as the fees payable by ranchers who graze cattle and sheep on 
public ranges, or the granting of logging rights in old-growth forests, are highly 
contentious. 

As far back as the prairie restoration work in Wisconsin in the 1930s, there 
has been a strong effort to restore and rehabilitate damaged and degraded 
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Figure 2.3 Species listed as threatened or endangered:arecovery status, early 1990s 
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Table 2.2 Threatened and endangered species in the United States, a early 19908 

Threatened Endangered b 
Total endangered Percentage with Total number of 
and threatened recovery plans species known 

Mammals 8 53 61 47 466 
Birds 11 74 85 81 1090 
Reptiles and amphibians 22 22 44 70 590 
Fish 33 54 87 51 2640 
Invertebrates c 19 62 81 65 
Plants 60 180 240 50 22200 
Total 153 445 598 58 

a) Including Pacific and Caribbean islands. 
b) As defined in the Endangered Species Act; the term "endangered" is associated with a greater threat than "threatened". 
c) Snails, clams, crustaceans, insects, arachnids. 
Source: Department of the Interior, Fish and Wildlife Service. 
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habitat. This is an important part of US ecosystem policy, particularly where only 
fragmentary remnants are left of the natural habitat. Restoration appears to be 
one of the few ways to conserve such habitats and the species dependent on 
them; it should be closely monitored, however, and not seen as an inexpensive 
short cut. Many difficult issues still need to be resolved: the feasibility of restoring 
"natural" habitats, which will depend on the degree of degradation; the need for 
long-term permanent intervention and management; the difficulty of eradicating 
introduced pests; and the value of restored, semi-natural, but not authentic, 
habitats. 

Species protection 

It is not feasible to fully achieve the very ambitious aim of the 1973 Endan
gered Species Act: to preserve all threatened and endangered species and sub
species. Since 1973, six species have become extinct while registered on the 
threatened or endangered list, as have more than 200 species and subspecies, 
mostly plants and invertebrates, that were waiting to be listed. Successful recov
eries can also be recorded: seven species have been taken off and 17 have been 
upgraded from endangered to threatened. Other species are recovering and may 
be upgraded or taken off the list soon. Overall, however, the situation is precari
ous: for both animals and plants, populations of many more species are declining 
than are improving (Figure 2.3). 

Recovery action tends to be taken only when a species becomes listed as 
threatened or endangered - that is, when it is already in a very critical condition, 
requiring costly, drastic and often controversial measures. Limited funding and 
limited knowledge about many of the species on the long list of threatened and 
endangered species have led to a marked concentration on a few, mostly highly 
visible species, such as the California condor. Knowledge of less visible species, 
such as insects other 'than butterflies, other invertebrates and fungi, is sorely 
lacking. A large effort to deal with these threats, as well as with the effects of 
introduced species, will be required. 

Until quite recently, protection and recovery of endangered species have not 
been seen as an essential and integrated part of the management of protected 
areas, which has often focused on recreational aspects. The emphasis is now 
changing, a trend that should be strongly encouraged. 

Biodiversity 

Knowledge about the conditions and trends of biodiversity in the United 
States is limited. Data on within-species diversity are limited primarily to commer
cial species and those considered vulnerable to extinction. Information on species 
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diversity is more extensive, but still mostly restricted to threatened and endan
gered species and game species. 

The major US crops and livestock animals are based on introduced species. 
A wide range of plant species used and cultivated by Native Americans since 
before 1500 still exists, however, and is now the focus of conservation efforts, to a 
large extent by the tribes in co-operation with NGOs. 

Since US biodiversity is probably most seriously threatened outside federally 
managed areas, there is a need and a scope for much stronger co-operation 
among federal agencies, state, tribal and local governments, private landowners, 
business, voluntary organisations and the general public. Recent ecosystem
based programmes involving all stakeholders represent steps in this direction. 
Information about innovative state programmes should be disseminated so that 
states can profit from one another's experience. 

The "no net loss" wetland policy goal is a positive example of a concrete goal 
in the field of biodiversity management, but there is no overall set of national 
objectives for biodiversity. 

Integration and co-ordination 

The "farm bills" of 1985 and 1990 are positive examples of the integration of 
agricultural and environmental policies. Implementation of "cross-compliance" 
provisions, stipulating that agricultural subsidies will be withheld if farmers do not 
meet the environmental requirements of these laws, helped to reduce erosion 
rates on crop land by about one-third between 1982 and 1992, and to reduce 
rates of conversion of wetland to agricultural use in 1982-92 to one-third of what it 
was in 1974-83 (and one-eighth of the 1954-74 rate). In particular, the Conserva
tion Reserve Program helped safeguard valuable prairie wetlands on the central 
flyway for migratory waterfowl, thereby securing additional habitat for 1 million 
ducks in the north-central plains. 

In pUblic-private partnerships, government agencies work directly with private 
landowners. For instance, since 1987 the Fish & Wildlife Service has co-operated 
with landowners interested in restoring wetlands and other important wildlife 
habitat. Some 70 per cent of the service's $9 million 1994 restoration budget was 
devoted to this type of work, on 3 500 sites involving 22 000 hectares of wetlands, 
4 000 hectares of native prairie grasslands and 300 kilometres of riparian corridor 
and in-stream aquatic habitat. Many states have waiting lists of landowners wish
ing to participate. Overall, the agency pays for about 50 per cent of the cost, 
private landowners 17 per cent and other stakeholders the remainder. 
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The National Forest Service operates extension programmes encouraging 
private landowners to adopt environmentally sound forestry practices. Mining on 
lands managed by the agency is subject to conditions to ensure that surface 
development is environmentally acceptable and that the lands are restored to a 
productive condition. The Pacific Northwest Forest Plan is an example in this field 
of the recent trend towards an ecosystem management approach. 

While these programmes are positive examples of integration and co-ordina
tion, on the whole efforts still appear fragmented. For instance, there is not much 
integration between the large number of programmes and policies that exist in 
different agencies for highly specific purposes. Thus, the management of pro
tected areas does not take much account of biodiversity issues, and land man
agement policies do not yet pay enough regard to the protection of threatened 
and endangered species. 

The establishment of the Inter-agency Ecosystem Management Task Force 
in 1993 shows that such problems of co-ordination have been recognised. The 
ecosystem approach currently being promoted in all federal agencies provides the 
opportunity to integrate species and habitat policies; it should be strongly pursued 
and further developed, building on experience with such co-operative, areawide 
programmes as for the Chesapeake Bay and the Everglades-South Florida 
region. This is already beginning to happen, for example with EPA's Community
Based Environmental Protection approach, which is to be applied to all its 
programmes. 

There is an ample supply of information, including mapping and monitoring 
data, on activities under the various federal programmes. Nevertheless, it has 
remained difficult to assemble co-ordinated information on issues that straddle 
institutional boundaries, such as ecosystem management and conservation of 
biodiversity. A consistent system of providing information on the highly variable 
categories of protected areas is also lacking, particularly for areas outside federal 
management - the state, tribal, local and private protected areas that form an 
important part of the country's efforts and performance in this field. The National 
Biological Survey was established to fill this gap and provide policy-relevant 
information. 
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WATER MANAGEMENT 

1. Current Situation and Trends 

Freshwater availability and use 

The United States is a water-rich country overall, receiving on average 
almost 25 000 cubic metres of rainfall per person every year, but there is signifi
cant variation in water availability from one place to another and from one year to 
the next. For example, land east of the Mississippi River is substantially wetter 
(with an annual average of 1 120 mm) than is the area west of the Rocky 
Mountains (averaging 460 mm per year). 

Nationally, surface water sources provide about three-quarters of overall 
freshwater requirements, and groundwater one-quarter (Figure 3.1). In six states, 
however, surface water provides less than half the total withdrawals. Groundwater 
is the source of drinking water for 53 per cent of the total population, and nearly all 
the rural population. During the three decades following World War II, ground
water levels declined in many parts of the country as a result of widespread 
overpumping. Since the 1980s, groundwater levels generally have stopped 
declining, and in some areas they have regained former levels. Nevertheless, 
about 10 per cent of all freshwater withdrawal still constitutes depletion of stored 
groundwater. 

Thermoelectric power production and agriculture each account for about 
40 per cent of all water withdrawal (Figure 3.1). After growing continuously for 
many decades, overall withdrawal has declined somewhat since 1980 and now 
amounts to just under 21 per cent of gross annual availability; at 1 873 cubic 
metres per year, the United States records the largest per capita water withdrawal 
in the OECD (Figure 3.2). Power and agricultural withdrawals have been reduced 
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Figure 3.1 Source, use and disposition of fresh water, early 1990s 
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Figure 3.2 Freshwater resources, early 19908 
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in recent years, but domestic use has almost doubled since 1960, reflecting 
expanding urbanisation and a 40 per cent increase in population. 

Just over one-quarter of all freshwater withdrawal is used consumptively; the 
rest is returned to surface bodies or groundwater reservoirs (Figure 3.1). Irrigation 
constitutes almost 85 per cent of total consumptive use, with the remainder going 
to domestic use (7.2 per cent), industry (4.8 per cent) and power generation 
(3.7 per cent). 

Water quality 

Rivers and streams 

About 60 per cent of US rivers and streams that were covered by a nation
wide water quality assessment in the early 1990s broadly met the standards 
associated with their designated use; a further 25 per cent did so only partially, 
while the remaining 15 per cent or so showed poor quality. Although a large 



66 OECD ENVIRONMENTAL PERFORMANCE REVIEWS 

reduction in polluting discharges has eliminated most of the conspicuous water 
pollution of the late 1960s and early 1970s, it has proved difficult to demonstrate 
consistent, nationwide trends in receiving water quality. For example, in one study 
covering more than 300 locations on major rivers over a decade, between 70 and 
80 per cent of sites showed no significant trend for conventional pollutants; of the 
sites that did show clear trends, more measuring stations showed improvement 
than deterioration for suspended solids, dissolved oxygen (DO), faecal coliform 
bacteria and phosphorus, but for dissolved solids, nitrogen and chlorides more 
sites showed deterioration. 

Pollutant loads of biochemical oxygen demand (BOD) and total suspended 
solids (TSS) from municipal sewage treatment plants decreased by 37 per cent in 
the 20 years following the enactment of the Clean Water Act in 1972, despite a 
29 per cent increase in population and an equally large rise in the loads arriving at 
treatment plants. Nitrogen and phosphorus discharges from municipal treatment 
plants decreased by about 10 per cent over the same period, and toxic sub
stances (excluding ammonia) by 20 per cent. Direct industrial discharges of toxic 
pollutants have decreased dramatically since 1972. Non-point agricultural 
sources are responsible for almost all siltation and for more than four-fifths of both 
nitrogen and phosphorus reaching the surface waters included in the above
mentioned water quality assessment. 

Lakes and wetlands 

In the early 1990s, water quality was assessed for about half of all US lakes: 
56 per cent met deSignated use standards, 35 per cent did so only partially and 
10 per cent had poor quality. The Great Lakes form the largest single freshwater 
system in the world, constituting one-fifth of all freshwater resources. The United 
States and Canada co-operate in the 1972 Great Lakes Water Quality Agreement 
with the objective of "virtually eliminating" the discharge of persistent toxic sub
stances into the lakes (Chapter 9). 

The 48 lower states still possess about 40 million hectares of wetlands 
(Chapter 2). Until the 1970s, agricultural drainage was responsible for more than 
four-fifths of overall wetland losses, but by the 1980s its share had dropped to 
about half. An average of 115 000 hectares of wetlands are still being lost every 
year, of which agriculture accounts for 40 000; other causes are commercial and 
residential development, flood control and highway projects, and oil and gas 
exploration and exploitation. 
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Estuaries and coastal waters 

In recent decades, a growing share of the US population has been moving to 
the coasts. The increasing population and development are putting stress on 
coastal systems, especially in Florida and California: the former has lost 46 per 
cent of its coastal wetlands and the latter 91 per cent. The quality of estuarine 
waters has improved as a result of a reduction of raw sewage discharges. 
Concentrations of about 70 persistent contaminants monitored at over 
200 coastal sites since 1986 in the Mussel Watch project show consistently 
decreasing trends for contaminants whose use has been banned or severely 
curtailed. Non-point agricultural and urban run-off has proved more difficult to 
control and sometimes results in bathing water quality not being met: between 
1988 and 1992 more than 7 700 coastal beach closures or advisories were 
reported - over 2 600 of them in 1992 alone. 

Groundwater 

Nitrates are cited as a groundwater pollutant in 49 states, followed by volatile 
organic chemicals (48 states), petroleum products (46 states), metals (45 states) 
and pesticides (43 states). A recent national survey of the occurrence of pesti
cides in groundwater showed that about 10 per cent of community water supply 
wells and 4 per cent of rural domestic wells contained detectable levels of one or 
more pesticides; it is estimated that about 1 per cent of drinking water wells 
exceed health-based limits on contaminants. Fewer than 2 per cent of wells are 
considered to be contaminated by nitrates at levels of potential hazard to human 
health. 

Pressures 

State water quality managers reporting on the main contributors to the 
impairment of water quality in rivers, lakes and estuaries identified agriculture as 
by far the main remaining source of pollution, followed by municipal point sources, 
urban run-off and storm sewers, resource extraction and industrial point sources 
(Figure 3.3). 

Due to their persistence and propensity to bioaccumulation, the deposition of 
about 15 toxic air pollutants on the so-called Great Waters (e.g. Great Lakes, 
Lake Champlain, Chesapeake Bay) constitutes a significant pressure on aquatic 
and terrestrial ecosystems as well as human health. The 15 pollutants include 
cadmium, chlordane, DDT-DOE, lead, mercury and PCBs. In estuaries, atmos
pheric deposition of nitrogen contributes significantly (between 15 and 40 per 
cent) to eutrophication problems. 
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Figure 3.3 Sources and causes of water quality impairment, early 1990sa 
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Floods and droughts 

The catastrophic flooding of 1993 was an unprecedented hydrometeorologi
cal event: in terms of rainfall amounts, river stages, area flooded, persons 
displaced, crops and property damaged (estimated at $15-20 billion) and flood 
duration, this event surpassed all recorded floods in the United States. In general, 
flooding is the most destructive and costly type of natural disaster in the United 
States. The devastating effects of floods and hurricanes account for about 90 per 
cent of all damage resulting from natural disasters and represent the majority of 
all presidential disaster declarations. 

Only about 7 per cent of all US land is flood plain, but a much larger 
proportion of towns and cities are vulnerable to flooding as many of them are on 
coasts or major rivers and, in the arid south-west, along arroyos and the beds of 
ephemeral streams. On average, there are almost 100 flood-and hurricane
related deaths each year and more than 300 000 people evacuated from their 
homes and workplaces. 

Large parts of the west, and particularly the south-west, are well-known for 
being arid or semi-arid, and the availability of water constitutes a limiting factor for 
sustainable development, particularly in respect of agriculture. Many other areas 
of the United States occaSionally suffer from water shortages; for example, 
between 1986 and 1989 the south-east endured one of the most severe droughts 
recorded in the area. 

2. Responses 

Federal involvement in water resource development dates from the end of 
the 19th century and is closely associated with the economic development of the 
western United States: both the Bureau of Reclamation and the US Army Corps 
of Engineers played a major role in the construction of large-scale water infra
structure for irrigation, flood control and navigation. 

The first federal water quality legislation was the 1890 Rivers and Harbors 
Act, which prohibited discharges of "filth and pollutants" into interstate waters. 
The 1948 Federal Water Pollution Act for more than two decades was the main 
federal policy tool to control polluting discharges. In the summer of 1969, newspa
per photographs of a rubbish-filled, burning Cuyahoga River in central Cleveland, 
Ohio, roused public opinion in favour of more rigorous measures to halt the 
pollution of US waters. This led to the adoption of the Clean Water Act in 1972. 
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Similarly, an incident involving the water supply of New Orleans spurred the 
passage of the Safe Drinking Water Act in 1974. 

Policy framework 

Objectives 

The general objective of the Clean Water Act was to "restore and maintain 
the chemical, physical, and biological integrity of the Nation's waters". It stipulated 
two national goals for all levels of government: i) to eliminate the discharge of 

• pollutants into navigable waters by 1985; and N) to achieve, wherever attainable, 
fishable and swimmable water quality by 1 July 1983. Effluent limits set under the 
Act for municipal sewage treatment plants effectively require secondary treatment 
in most cases. For wetlands, there is a "no net loss" policy, but there are no 
federal minimum flow objectives for rivers, nor are there explicit goals for water 
conservation or water use efficiency. All states have their own goals and objec
tives pertaining to the specific conditions prevailing in each state. 

Institutions 

The Environmental Protection Agency (EPA) is the federal agency with the 
main responsibility for water quality and pollution issues. Its Office of Water has 
2 250 staff members throughout the country (1995). The National Oceanic and 
Atmospheric Administration (NOAA, part of the Department of Commerce) looks 
after coastal (including the shores of the Great Lakes) and marine biomes and 
operates the Mussel Watch project. The Army Corps of Engineers has nationwide 
responsibility for building flood protection, river engineering and coastal protection 
works (these are often multipurpose projects also dealing with water supply, 
irrigation, hydropower, water quality, and fish and wildlife); it also administers the 
permit process associated with the dumping of dredge and fill material in wetlands 
and other waters. 

The Department of the Interior comprises a number of agencies whose 
mission includes water resource management functions; for example: 

- the Bureau of Reclamation has for many decades carried out water devel
opment projects (irrigation, drainage) west of the Mississippi. The bureau 
is the country's largest wholesale water supplier and its 11 th largest elec
tric utility. In April 1994 its mandate was changed from a civil works 
construction agency to a water resource manager (5 000 staff); 

- the US Geological Survey carries out water quantity and quality monitoring 
on nationally important rivers and aquifers (9 000 staff); 
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- the Fish & Wildlife Service is responsible for freshwater ecosystems 
(20 000 staff). 

Water management institutions at other than the federal level differ from state 
to state and show wide diversity in terms of distribution of the responsibilities 
assigned to them. States have responsibilities under federal water legislation and 
also pass their own water laws. Ad hoc public bodies such as river basin authori
ties, sanitary districts, drainage districts and levee districts carry out a variety of 
more narrowly defined tasks. Municipalities regulate industrial discharges into city 
sanitary and storm sewers and operate municipal waste water treatment plants. 

Legislation 

The right to take water is defined differently on either side of the Mississippi 
River: in the east, the riparian doctrine applies, while in the west the doctrine of 
prior appropriation ("first come, first served") was recognised in the federal Mining 
Act of 1866. The appropriation doctrine separated the "water estate" from the 
"land estate", thereby enabling the large-scale transfers of water - from where it 
is available to where it can be used - that have characterised the development of 
the west. 

The 1972 Clean Water Act (amended in 1977, 1981 and 1987) regulates 
discharges of pollutants to "waters of the United States". It requires states to 
develop and implement water quality management plans comprising all actions 
they must undertake to fulfil the requirements of the Act; public input in the 
formulation of these plans is mandatory and they must also be approved by EPA. 
The Act allows any citizen to bring a civil action, or "citizen suit", against any 
person or government agency alleged to be in violation of the Act. The 
1987 amendment required storm water discharges to be subject to permitting, 
initiated a federal-state programme to control non-point-source pollution, strength
ened enforcement authorities and accelerated the imposition of tighter controls on 
toxic pollutants. 

The 1974 Safe Drinking Water Act (amended in 1986) requires EPA to set 
drinking water quality standards in respect of both anthropogenic and naturally 
occurring contaminants and specifies requirements for treatment. The Act also 
regulates the monitoring and reporting of drinking water quality, and provides for 
the protection of drinking water sources. 
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Effluent limits and receiving water standards 

The National Pollutant Discharge Elimination System (NPDES) is the permit
ting mechanism established under the Clean Water Act. Permits may be based 
either on technology or on receiving water quality. Technology-based limits define 
a consistent, industry-wide level of control and are imposed at the pOint of 
discharge or "end of the pipe"; they are derived from national effluent guidelines 
for 51 categories of industries (covering 126 toxic pollutants) and generally reflect 
application of the best available control technology that is economically achieva
ble. These standards reduce pollutant loadings by about 90 per cent. For sewage 
treatment plants, the limits are comparable to those for secondary treatment in 
many countries (85 per cent removal of conventional pollutants). 

Under the Act, states adopt (and the Federal Government approves) narra
tive and/or numeric receiving water quality standards based on a designated 
beneficial use for individual water bodies (e.g. aquatic life support, fish consump
tion, drinking water supply, primary or secondary contact recreation, agriculture). 
Five levels of attainment in meeting deSignated use standards are recognised. 

If technology-based effluent standards are not adequate to meet the receiv
ing water standards associated with particular designated uses, permits must be 
based on more stringent conditions. The method of whole effluent toxicity, defined 
as the "aggregate toxic effect of an effluent measured directly by a toxicity test", is 
applied to deal with substances not specifically featured in receiving water stan
dards. These tests typically use standardised freshwater or marine plants, 
vertebrates or invertebrates to measure the aggregate acute and chronic toxic 
effects of an effluent. 

More than 200 000 sources are regulated by NPDES permits nationwide. 
Permits have been issued to about 48 000 industrial and 15 000 municipal 
facilities discharging into receiving waters. More than in other countries, it is 
common in the United States for industries to discharge to municipal waste water 
systems, subject to pre-treatment permits to protect the municipal systems. 
NPDES permit requirements are backed up by federal and state compliance and 
enforcement activities. EPA operates a formal enforcement programme and 
maintains an extensive database (covering about 7 200 major facilities) on the 
results of its enforcement activities and the consequent compliance record. Self
monitoring and reporting by permit holders is a first step in a chain of actions that 
can ultimately lead to civil or criminal proceedings. 
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Expenditure 

Total public and private expenditure on water pollution control has been rising 
since 1983 (Figure 6.1); it amounted to about $33 billion per year in the early 
1990s, or about 0.6 per cent of GOP (Table 6.2). Of this, investment expenditure 
constituted about $13 billion. 

Funding 

Much of the overall federal effort is directed at promoting nationally consistent 
implementation of federal legislation, through programmes addressing particular 
mandates in the legislation (Table 3.1). Certain programmes carry some federal 
funding to help states implement the law; other duties stipulated by the legislation 
do not - the so-called unfunded mandates. 

Under provisions of the Clean Water Act, federal funding contributed about 
three-quarters of the investment cost of local waste water treatment facilities. 
From 1972 to 1990, the Construction Grants Program provided a total of nearly 
$60 billion in federal assistance for the construction of municipal sewage treat
ment works; state and local governments contributed over $20 billion. In 1990, the 
programme was replaced by the State Revolving Fund Program, set up as a self
sustaining capitalised assistance programme to subsidise loan interest payments. 
Federal contributions (83 per cent) to the funds are matched by states (17 per 
cent of total capitalisation). Loans thus subsidised may go for municipal waste 
water treatment, but also for storm water outfalls and projects that reduce agricul
tural and urban run-off. A survey has estimated that total investment of $137 bil
lion will be needed over the next 20 years to replace ageing infrastructure, deal 
with combined sewer and storm water overflows and tackle agricultural and silvi
cultural pollution sources. 

Pricing of water services 

Farmers receiving irrigation water from irrigation districts or communal sys
tems often pay on the basis of the area served rather than by the volume of water 
delivered; the average water charge is about $85 per irrigated hectare per year. In 
the west, the Bureau of Reclamation serves as a water "wholesaler" for about 
one-quarter of the irrigated area and delivers water to irrigation districts on long
term contracts at highly subsidised rates; the average subsidy amounts to about 
$135 per hectare per year. 

Although there is a trend towards metering, only some domestic water users 
are individually metered and many charging systems are therefore not volume
based but depend on other factors, such as the width of street frontage or the 
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Table 3.1 Selected water-related EPA programmes 

Title Objective Mandate 

Water Quality Management Program Umbrella programme CWAa 104,106, 
604,314 and 319 

Public Water System Supervision 
Program 

Municipal Pollution Prevention 
Program 

Water Alliance for Voluntary 
Efficiency Program 

State Revolving Fund Program 

Water Pollution Control Program 
Water Quality Cooperative 

Agreements 
Nonpoint Source Program 

NPDES and National Pretreatment 
Program 

Total Maximum Daily Load Program 
Storm Water Program 

National Sludge Management 
Program 

Sole Source Aquifer Protection 
Program 

Wellhead Protection Program 
Pesticides State Management Plan 

Program 
Underground Storage Tank Program 

Coastal Zone Management Program 
National Estuary Program 

Clean Lakes Program 
Wetlands Protection Program 

a) Clean Water Act. 
b) Safe Drinking Water Act. 
Source: EPA. 

Monitor performance and compliance of public water 
systems with SDWA 
Protect quality and ensure maintenance of municipal 
waste water facilities 
Help businesses reduce water use and pollution 

Provide financial assistance for construction of waste 
water treatment works and to implement non-poi nt
source and estuarine conservation programmes 
Foster basinwide approaches by the states 
Promote co-ordination of environmentally beneficial 
activities 
Develop state management plans to reduce non-point 
pollution sources 
Promote compliance with NPDES 

SDWAb 

CWA 104(b) 

CWA 104(b) 

CWA 601 

CWA 106 
CWA 104(b)(3) 

CWA 319 

CWA Title III 

Protect water bodies from excessive pollutant loadings CWA 303(d) 
Include storm water discharges for cities with more CWA 402(p) 
than 100 000 inhabitants in NPDES 
Protect public health from adverse effects of 
contaminants in sewage sludge 
Protect critical aquifer areas designated as sole or 
principal source of water supply 
Protect well-head areas from contamination 
Protect groundwater from pesticide contamination 

Protect groundwater from contamination by leaking 
underground oil tanks 
Control non-point pollution to coastal waters 
Provide for the designation of nationally significant 
estuaries 
Protect lakes through state lake management plans 
Assist states to develop better protection for wetlands 

CWA 405 

SDWA 1427 

SDWA 1428 
SDWA, CWA 106 

CWA 

CZMA 
CWA320 

CWA 314 
CWA 404 
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number of water fixtures in the dwelling. Sewerage and waste water fees are 
typically tied to drinking water charges (e.g. 90 per cent of average winter con
sumption). Industrial water charges are volume-based; treatment charges for 
industries discharging pre-treated waste water into municipal sewers are based 
on quantity, BOD and TSS; in setting charges, operating costs are taken into 
account, but not investment costs. 

There are no resource costs to any user for taking surface or groundwater 
and no pollution charges for discharging into natural waters anywhere in the 
United States. NPDES transaction costs are generally paid by the federal and 
state administrations, but in some states part of the cost is borne by permit 
applicants. Groundwater is publicly owned, except in Texas. 

3. Environmental Performance 

Persuaded that a strong federal role was necessary to prevent further deteri
oration of the nation's waters and to ensure safe drinking water, Congress passed 
new water legislation in the early 1970s and inaugurated a period of centralisation 
of water quality management in the United States. The regulatory system was 
strongly focused on sources of pollution, effluent limits and minimum standards. In 
the mid-1990s, the policy emphasis is shifting to a more resource-based perspec
tive, ecosystem protection, receiving waters and a whole-watershed approach. 

Water quantity 

Overall, the United States has the highest per capita water withdrawal in the 
OECD, and a relatively high intensity of water withdrawal as a share of available 
resources (Figure 3.2). In the western part of the country this intensity is much 
higher again, and has resulted in significant stresses on the environment, such as 
the ecological consequences of the high number of large dams that have flooded 
river valleys. Protection of in-stream flows has generally been weak and has 
allowed many rivers to become overallocated, as in the case of the California 
salmon fishery (Chapter 2). Also, when salt-laden drainage flows are returned to a 
depleted river, the quality of its water can suffer severely, as is happening in the 
Colorado. 

Historically, the prevailing approach to water development has been one of 
supply management, as exemplified by the interbasin transfer of large quantities 
of water, sometimes over very long distances, and largely funded by the Federal 
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Government. For economic, financial and environmental reasons, the era of such 
mega-scale projects now appears to have ended, but there still is a need for all of 
the traditional water development agencies to move towards a resource manage
ment perspective. 

Agricultural water use 

Agriculture accounts for 85 per cent of total consumptive use, mostly for 
irrigation (Figure 3.1). In states in extensive arid or semi-arid regions, these 
figures are even more pronounced: for example, in California, agriculture 
accounts for 92 per cent of consumptive use, and in Colorado the share is 94 per 
cent. It is especially in such areas that increasingly there are competing demands 
for water resources from different in-stream and off-stream uses. The fact that the 
allocation of water is often in the hands of farmer-administered irrigation districts, 
combined with "use-or-Iose" rules that govern water rights, does not facilitate 
transfers of water rights to non-agricultural uses. 

Public water supply 

Overall, the domestic/commercial sector represents 11.5 per cent of with
drawal and 7.2 per cent of consumptive use (Figure 3.1). Per capita domestic 
water consumption from public supplies is several times higher than in most 
OECD countries, on average 400 litres per day. While per capita consumption has 
not increased significantly since the early 1980s, total consumption is still rising 
due to population growth and a trend towards smaller household units. Where 
water resources are scarce, some state governments have passed water conser
vation legislation and utilities operate conservation programmes. For example, 
Texas has passed a plumbing law limiting the capacity of new toilet cisterns, and 
the city utility of EI Paso aggressively polices leakage and car washing restric
tions, recycles treated waste water and promotes landscaping that results in low 
water demand. 

The cost of the investments that will be required in the near future to upgrade 
ageing water distribution systems and treatment facilities will be considerable, 
and it may prove difficult to finance this investment from public sources. About 
28 per cent of utilities are privately owned, and greater participation from the 
private sector could be envisaged. The merits and modalities of further privatising 
water services should therefore be examined, along with a consolidation of 
smaller systems in order to pool expertise and resources and reduce costs of 
compliance with the Safe Drinking Water Act. 
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Improving efficiency of water use 

The need for efficient use of water is increasingly being recognised. To \ 
facilitate the transfer of water rights, Idaho has operated a statewide water bank 
from as early as 1979, an example followed more recently by the Texas Water 
Development Board. In California, the Bay-Delta Accord of December 1994 is an 
example of wider environmental issues being taken into account in a negotiated 
settlement involving two of the largest water development systems in the United 
States, the State Water Project and the Central Valley Project, which convey very 
large flows of water to southern California. 

The key to freeing inefficiently used water for other purposes is getting the 
prices right. As a first step, pricing structures should be adjusted to promote water 
conservation. But the most important measures should entail significant adjust
ments to the prices being paid for water from publicly built water development 
projects, and charges for the resource itself. 

Water quality 

Since the early 1970s, considerable progress has undoubtedly been made in 
improving the quality of the nation's waters, but much remains to be done to 
achieve water quality goals: 40 per cent of the rivers assessed in the early 1990s, 
45 per cent of the lakes assessed and 33 per cent of the estuaries assessed are 
not supporting designated uses. These figures probably unfavourably distort the 
true situation, and they overlook the fact that many designated uses have been 
upgraded over the years, but it is clear that the "fishable and swimmable" goal set 
for 1983 has still not been achieved. 

The NPDES permit mechanism of the Clean Water Act has been especially 
effective in reducing point discharges, but the categorical wording of the Act - a 
"national goal that the discharge of pollutants into navigable waters be eliminated 
by 1985" - made it impossible to satisfy. Even the national policy, also from the 
Act, that the discharge of "toxic pollutants in toxic amounts" be prohibited, 
remains a distant ideal, if only because so many toxic contaminants stem from 
diffuse sources such as air deposition. 

Waste water treatment 

The Act's ambitious standard of treating all municipal waste water to secon
dary or better level has almost been met. Without the Construction Grants Pro
gram this result would probably not yet have been achieved. About 71 per cent of 
the US population is connected to a waste water treatment plant, a figure above 
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the OECD average (Figure 3.4); the settlement pattern of the country means that 
this figure is unlikely to increase further. From 1972 to 1994, the number of people 
served by secondary or better levels of sewage treatment nearly doubled, from 
85.6 million (42 per cent of the population) to 163.7 million (62 per cent). The 
number of people connected to secondary or better treatment will still grow 
somewhat, but many of the remaining primary-only plants discharge to waters 
where a higher treatment standard would not yield much environmental benefit. 
Municipal treatment plants are mostly large, well-managed units with generally 
good compliance records (fewer than 10 per cent are in significant non-compli
ance). Smaller units have more problems staying in compliance with their permits. 
Plants discharging industrial effluent directly into receiving waters are mostly large 
units and have the best compliance record (7 per cent non-compliance). 

Good performance can also be recorded in the management of the 7 million 
tonnes (metric tons) (dry weight) of sewage sludge produced every year by 
municipal waste water treatment plants: about 42 per cent is spread on farmland, 
31 per cent is landfilled, 15 per cent is incinerated and the rest is disposed of 
other methods. A set of standards defines criteria for different uses of composted 
sludge, and it is proof of the effectiveness of the industrial pre-treatment 
programme that 90 per cent of the composted material is suitable for spreading 
onto agricultural land. 

Combined sewer outflows and polluted storm water run-off 

Many older US cities depend on combined sanitary and storm water sewer 
networks that can become overcharged in wet weather and spill a mix of raw 
sewage and polluted storm water into surface waters. In some places this may 
happen up to 100 times per year, representing a significant source of water 
quality impairment. Solutions have proved very expensive: for example, Chicago 
has constructed 200 kilometres of tunnel 100 metres below the city, at a cost of 
$8 billion, to capture the first (and most polluted) flush of overflow. 

Roughly one-third of identified cases of water quality impairment in the 
United States are attributable to storm water from farmland, streets, parking lots, 
construction sites or other sources (Figure 3.3). The 1987 amendments to the 
Clean Water Act introduced a permitting system for storm water discharges; to 
obtain permits, cities are required to adopt management practices that minimise 
storm water discharges, but these have proved difficult to implement and enforce. 
Consequently, EPA's Storm Water Program is not making much headway. 
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• Great Britain only. 
Source: OECD. 

Figure 3.4 Population served by waste water treatment plants, 
early 1990s 
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Non-point sources 

Agriculture, through siltation and use of nutrients and pesticides, is by far the 
leading source of contaminants in assessed US surface waters, contributing 
60 per cent of the total impaired stream length and 57 per cent of impaired lake 
surface (Figure 3.3). The former Soil Conservation Service (now the Natural 
Resource Conservation Service) of the Department of Agriculture has for many 
years promoted soil conservation practices to reduce run-off of silt from agricul
turalland; since the mid-1980s the approach has been widened to include nutri
ents and agricultural chemicals. Some Department of Agriculture programmes 
have resulted in considerable reductions in soil erosion and in fertiliser and 
pesticide application, but as they cover limited areas, their overall effect is also 
limited. 

To date the approach to non-poi nt-source pollution has been mainly one of 
research, demonstration, farmer education and cost sharing. While all these are 
essential policy instruments, they appear unlikely to be sufficient to Significantly 
improve receiving water quality. Some states have introduced a limited amount of 
land use regulation. Some others (e.g. Wisconsin and Vermont) have enacted 
laws stipulating best management practices and are taking the "bad actor" 
approach to enforcement: only if land managers manifestly violate the law will the 
authorities act, either at their own initiative or after receiving a complaint. 

EPA has been criticised by the US Congress' General Accounting Office for 
not reflecting the importance of non-point pollution sources in its priorities, but it 
may be that this issue is best addressed in conjunction with other agencies that 
have closer links to farmers, such as the Department of Agriculture and state 
organisations. Also, the United States could adopt policies to influence the beha
viour that causes non-point pollution - levying taxes on some agricultural inputs, 
for example. 

Safe drinking water 

The presence of the cryptosporidium microbe in the Milwaukee city water 
supply in April 1993 caused an epidemic resulting in about 100 deaths and severe 
intestinal disorders for 400 000 people; the incident demonstrated that the provi
sion of safe drinking water remains a challenge. Drinking water standards have 
been formulated for more than 80 contaminants. EPA's Public Water System 
Supervision Program keeps an effective check on compliance by public supply 
systems. More than 90 per cent of community water systems were in compliance 
with maximum contaminant limits in 1993. Smaller systems, however, are facing 
difficulties with compliance, especially in respect of microbiological contaminants, 
lead and copper. 
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In mid-1995, the reauthorisation of the Safe Drinking Water Act originally due 
in 1991 was still being debated. A prominent feature in this debate is the unfunded 
mandates issue: communities are apprehensive about having to pay the cost of 
monitoring and implementing measures to deal with the increasing number of 
contaminants regulated by the Act, irrespective of what local conditions necessi
tate, without federal financial assistance. Federal authorities, on the other hand, 
are concerned about public health risks and the inadequacy of the state resources 
allocated for implementing the Act. 

Yet, average US domestic water prices are among the lowest in the OECD 
(Figure 3.5) and the mean cost of complying with requirements of the Act is less 
than 7 per cent of average annual water costs, or less than $10 per person, of 
which three-quarters is the cost of maintaining bacterial quality standards and 
reducing lead content (for small systems, the figures will be considerably higher). 
It would be consistent with the user pays principle if the reauthorisation of the Act 
were to require all compliance costs to be included in water prices. This may 
require a consolidation of small systems in cases where necessary improvements 
would be too costly. 

Place-based issues 

The "colonias" 

"Colonias" is the name given to the settlements that have sprouted in a 
1 00 kilometre wide band on both sides of the US-Mexican border. On the US side, 
these settlements have been built in unincorporated areas where the absence or 
non-application of regulations has allowed the development of communities with
out water supply, sewage reticulation, waste water treatment and household 
waste collection. It is estimated that in Texas colonias, for example, 
40 000 households are without sewer connections and 30 000 have no water 
reticulation. Consequently, groundwater wells are often contaminated from 
nearby cesspools. Public health problems are common; in one community, 90 per 
cent of adults were found to suffer from hepatitis-B and skin rashes. 

As part of the Federal Government's environmental justice programmes, 
several federal and state agencies are involved in seeking solutions to such 
problems (Chapter 6). In the case of the colonias, the construction of water supply 
and sanitation infrastructure is financed jOintly by EPA, other federal agencies and 
individual states. While local administrations carry out the work involved, it is more 
difficult to get them to contribute financially. 
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Protection of wetlands 

The management of US wetlands is subject to a range of jurisdictions. The 
Bureau of Land Management in the Department of the Interior administers 9.3 mil
lion hectares of publicly owned riparian-wetland areas (8.7 per cent of its total 
domain), mostly in the west, and operates a wetland management programme for 
their protection (Chapter 2). However, it is the three-quarters of remaining wet
lands in the 48 conterminous states that are in private ownership that are most 
threatened. The Clean Water Act gives the Corps of Engineers the primary power 
to regulate the filling-in of wetlands. The Corps denied fewer than 400 of the 
16 000 applications submitted in 1992; EPA, which can veto the Corps's decision, 
exercised its veto in only 11 cases between 1972 and 1993. EPA administrative 
enforcement efforts have increased in recent years, but judicial enforcement has 
remained negligible. In the absence of a strategic inventory of all wetlands to 
guide management decisions on individual cases, it appears that these passive 
controls cannot stop gradual, cumulative losses. The "no net loss" policy goal is 
therefore not yet being achieved (Chapter 2). 

Flood plain management 

The United States has long experience in flood protection through the activi
ties of the Corps of Engineers, which has constructed levees and detention dams 
throughout the country. Such structural measures, however, proved unable to 
stem the continual rise in flood losses. In 1968, Congress instituted the National 
Flood Insurance Program to reduce the Federal Government's need to aid prop
erty owners suffering damage from floods and hurricanes. Only property owners 
who had taken out insurance under the programme would be eligible for disaster 
compensation. The programme was not just a subsidised insurance plan, but was 
also aimed at minimising development of flood-prone land and at avoiding flood 
losses. In addition to the 2.6 million flood insurance policies concluded under the 
programme, more effective warning and evacuation systems have been created, 
resulting in fewer flood- and hurricane- related deaths; flood hazard maps have 
been drawn up for 40 million hectares (half the nation's flood plains); and land use 
regulations have been adopted in more than 18 200 of the country's 22 000 flood
prone communities. 

Nevertheless, real per capita flood losses have continued to increase, the 
insurance programme has not been self-supporting and the number of house
holds in flood hazard areas grew by 40 per cent between 1966 and 1990. Almost 
one-third of the programme's payments compensate damage incurred outside the 
"100-year" flood zone not subject to any constraints on development. These and 
other problems mean that the programme only partially meets its objectives, and 
is probably too narrowly conceived ever to do so. Future policy should be guided 
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by the examples provided by successful local initiatives where communities have 
moved from passive zoning controls to proactive "greenway" or "environmental 
corridor" projects, involving broad public participation and taking the natural and 
cultural functions of flood plains into account. 

Performance relating to water management 

The panoply of programmes, strategies and approaches characterising water 
management in the United States (Table 3.1) is a logical response to having to 
deal with the many clauses of the various pieces of water legislation. One by one, 
many of these programmes have been successful, but a weakness of the 
approach has been that individual programmes have tended to become ends in 
themselves and that managers have been losing sight of the broader picture. 

Regulatory system 

The 1987 amendment of the Clean Water Act extended the coverage of the 
NPDES permitting mechanism to storm water outfalls, thereby doubling the num
ber of permits to be administered. The workload associated with existing and new 
permits is large and not always productive, as suggested by a Wisconsin study 
that concluded that up to 40 per cent of the work involved in the permitting 
process was not value added. There is a substantial backlog in renewing permits: 
depending on the type of permit and the region or state concerned, between 
20 and 70 per cent of all permits have expired at any given time. It is claimed this 
is not a great environmental problem, but it does suggest that the system has 
become too unwieldy. 

The constant threat of citizen suits has compelled water managers to admin
ister enforcement procedures very formally, to the point that the regulated 
community has come to resent and resist the programme. Self-reporting of even 
small procedural infractions of permit conditions, as required by the Clean Water 
Act, can have large consequences, which strongly discourages open communica
tion between permit holders and regulators. As a result, the NPDES has become 
very process-driven. The experience with the voluntary 33/50 Program to reduce 
pollution in the chemical industry (Chapters 6 and 8), in contrast, has been very 
positive and is turning stakeholders into partners interested in jOint problem 
solving. This approach is an important element of EPA's Five-Year Strategic Plan 
(Chapter 1). A March 1995 White House initiative to "reinvent environmental 
regulation" also responds to concerns about the regulatory system. 
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Application of user and polluter pays principles 

US taxpayers foot the bill for significant federal subsidies for a number of 
water-related services, including water delivered by federally constructed water 
development projects; municipal waste water treatment in subsidised installa
tions; relief from combined sewer overflows; benefits from the NPDES pro
gramme; and benefits from federally constructed flood protection works, flood 
plain mapping and flood insurance. 

Eligibility criteria for several types of subsidy were widened in recent years. 
For example, the Construction Grants Program applied only to waste water treat
ment plants, but its successor, the State Revolving Funds Program, extended 
eligibility to items such as combined sewer overflow relief and storm water out
falls, which typically are entirely local responsibilities. Proposals for the 
reauthorisation of the Safe Drinking Water Act include plans for a similar revolving 
fund programme for drinking water. Furthermore, some polluter categories benefit 
from privileges allowing them to avoid costs: for example, the Clean Water Act 
exempts return flows from irrigated agriculture and storm water from oil, gas and 
mining operations from the NPDES permitting process, and hence from waste 
water treatment costs. 

This widespread use of financial incentives and the absence of any form of 
charging for water resource use, either for taking water or for discharging pollu
tants, shows that to date the application of the user and polluter pays principles 
has been limited. The forthcoming reauthorisation of both major pieces of water 
legislation should provide an opportunity to examine how this situation could be 
improved. 

Future approaches 

The experience with the Clean Water Act and the accomplishments of its 
implementation over the last 20 years have changed the context of water man
agement in the United States in a number of ways: 

- states and municipalities have built up expertise and gained experience in 
water management and should be ready to take on a larger role; 

- with the clean-up of conventional pollutants from municipal and industrial 
pOint discharges, both the sources and effects of pollution have become 
less visible. Water managers increasingly will need to be close to the 
public and involve it in their projects to persuade people that the job has 
not yet been completed; 

- technology-based and industry-wide effluent standards have probably 
been applied to the limit of their usefulness. Further reductions will have to 
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come from the application of pollution prevention measures, demanding 
the use of a different mix of policy instruments; 

- much of the water infrastructure (water supply and sewerage networks, 
treatment facilities) is nearing the end of its economic life and will need to 
be replaced or upgraded. As it would be difficult to finance this new round 
of major investment from public budgets, there will be an increasing need 
for correct water pricing. 

These and other factors discussed earlier necessitate a change of approach. 
This is recognised in EPA's Five-Year Strategic Plan, which is subtitled: "The 
New Generation of Environmental Protection". Some of its guiding principles 
(e.g. partnerships, the need to reinvent regulation, accountability) implicitly point 
to a less centralised management structure, which should allow federal agencies 
gradually to devolve responsibility for mature programmes and shift the focus of 
their efforts towards newer ones that require a national approach, such as pollu
tion prevention in industry. The whole-watershed approach now being promoted 
by EPA, as a way of identifying priorities and tailoring solutions to address the 
specific problems of a watershed, should be vigorously pursued, as it offers the 
flexibility for dealing with problems at the appropriate level of government. 
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WASTE MANAGEMENT 

1. Current Situation and Trends 

Municipal solid waste 

The US definition of municipal solid waste* includes durable and non-durable 
goods, containers and packaging, food scraps, yard trimmings and miscellaneous 
inorganic waste. It does not include construction and demolition waste, automo
bile bodies, sludge, combustion ash and industrial process waste that might also 
be disposed of in municipal waste landfills or incinerators. 

Generation of municipal waste has grown steadily: from 1970 to 1993 the per 
capita rate rose from 1.3 to 2 kg per day; in 1993, about 188 million tonnes (metric 
tons) was generated overall (Table 4.1). These figures are the highest in the 
OEeD (Figure 4.1). The composition of the waste mix has changed over time: 
non-durable goods grew from 21 per cent of the total in 1970 to 26 per cent in 
1993, and the share of packaging went from 36 to 34 per cent (Table 4.1). 

Recovery of municipal waste for recycling and composting has increased 
steadily since 1970 (Table 4.2). Overall, the proportion of waste recovered tripled 
between 1970 and 1993, to almost 22 per cent, of which recycling accounts for 
18.6 per cent and composting for 3.1 per cent. The total of municipal waste 
disposed of after recovery and combustion has remained roughly constant at 
147 million tonnes per year since 1990, representing about 62 per cent of the total 
amount generated in 1993. 

* Hereafter usually referred to as "municipal waste", though it should be noted that the 
US definition given above differs somewhat from the definition used by the OEeD 
(Figure 4.1) and those of many other countries. 
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Figure 4.1 Waste generation 
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c) Manufacturing industries (ISIC 3). 
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Source: DECO. 

Table 4.1 Generation a of municipal solid waste in the United States, 1970-93 
(1 000 tonnes) 

1970 1980 1990 1993 

Product waste 76294 98465 118805 142690 
of which: 

Durable goods 13689 17871 26952 28948 
Non-durable goods 23169 33103 33103 49713 
Containers and packaging 39435 47491 58749 64029 

Other waste 34273 38963 46357 45041 
of which: 

Food waste 11 612 11 975 11 975 12519 
Yard trimmings 21047 24947 31751 29756 
Miscellaneous inorganic waste 1615 2041 2631 2767 

Total 110567 137429 165162 187732 
a) Generation before materials recovery or combustion. Categories may not add up to totals due to rounding. 
Source: Franklin Associates, Ltd. 
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Potentially hazardous waste 

The United States managed 276 million tonnes of waste as hazardous waste 
in 1991. Four states (Texas, Michigan, Louisiana and New Jersey) accounted for 
64 per cent of national totals in 1991; about 90 per cent of all generation was 
concentrated in ten states, the remainder being fairly evenly spread. 

Any waste that is flammable, explosive, corrosive or toxic is generally consid
ered hazardous; certain other kinds of waste can be listed as hazardous. Hazard
ous waste definitions in US legislation are ambiguous; and the United States, 
alone in the OECD, includes large amounts of dilute waste water as part of its 
hazardous waste "universe". This makes US statistics difficult to compare with 
those of other countries. 

Trends in hazardous waste generation are difficult to discern, as in 1990 US 
rules for identifying waste as hazardous were made more stringent, increasing the 
amount of waste managed as hazardous waste by between 123 and 146 million 
tonnes. Most observers agree that significant reductions in hazardous waste 
generation have occurred since the late 1980s. Of the 276 million tonnes total of 
hazardous waste in 1991, about 76 per cent was managed in aqueous physico
chemical treatment units. Land disposal accounted for 9 per cent (most of it being 
deep-well injected, with less than 0.5 per cent landfilled). Thermal treatment 
accounted for 1.1 per cent of the total and recovery operations for a further 2.2 per 
cent. In 1991,3862 licensed facilities were managing this waste. About 11.8 mil
lion tonnes of hazardous waste or 4.2 per cent was sent off-site for treatment, 
storage or disposal. Of this, 9.5 million tonnes crossed state lines during trans
port; nearly 40 per cent of all waste shipped in interstate commerce is hazardous. 

Other waste 

An estimated 6 billion tonnes of non-hazardous industrial waste is generated 
annually, of which perhaps 160-170 million tonnes is solid waste. Each state 
handles this type of waste differently; the last federal rule was issued in 1979 and 
simply required compliance with all licences. Most of this waste is disposed of on
site, although a few commercial landfills operate. 

About 2 billion tonnes of mining waste is generated yearly. Most is disposed 
of on-site, as is the annual 2 billion tonnes of petroleum and refining waste. The 
volume of low-level nuclear waste shows an increasing trend of a few per cent per 
year. Overall, the annual volume of military and civilian high-level nuclear waste 
has been decreasing since 1980, but spent fuel from reactors has steadily 
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increased since 1973 by roughly 3 per cent per year; the accumulated mass is 
about 26 000 tonnes. 

Medical waste is managed by most states under their own, widely differing 
rules; under the federal 1976 Resource Conservation and Recovery Act (RCRA) it 
is managed as solid waste. Medical waste includes infectious agents, blood, 
human pathological waste, veterinary waste and sharps (needles, etc.). At pre
sent, most medical waste is incinerated (with autoclaving being the most common 
method), but new treatment technologies are increasingly becoming available. 
Medical waste also crosses state lines on the way to disposal; for instance, 
New York is the largest source of such waste disposed of in Illinois. 

Few if any data appear to be available on agricultural waste by type, at least 
on a national basis. The Department of Agriculture has no direct waste manage
ment programmes but extension services help farmers better manage and reduce 
waste. 

2. Responses 

Waste management in the United States has been a local responsibility from 
earliest times. The Federal Government only took on waste management respon
sibilities in the early 1970s. This national role was deemed necessary because 
many citizens were convinced that a system of national guidelines and 
approaches was essential to ensure that risks to humans and the environment 
from waste would be minimised and that the growth of all waste streams would be 
curtailed. Also, by the 1970s, in many areas of the country, local authorities were 
experiencing severe difficulties in obtaining sites for waste disposal because of 
public opposition. 

In the late 1970s, problems were identified with abandoned or uncontrolled 
sites where potentially hazardous materials had been deposited in the past, 
e.g. Love Canal (New York), Times Beach (Missouri) and many others. Public 
concern over the possible health effects of these sites, and plummeting property 
values in the affected locales, prompted Congress to enact the Comprehen
sive Environmental Response, Compensation and Liability Act (CERCLA) in 
December 1980; the Act created a federal trust fund, often referred to as 
"Superfund", to help deal with clean-up of contaminated sites. 
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Figure 4.2 Waste recycling rates,a 1993b 
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Table 4.2 Municipal waste disposal in the United States, 1970-93 
(% of municipal waste generation) 

1970 1980 1990 

Materials recovery 7.1 9.6 16.6 
af which: Recycling 7.1 9.6 14.5 

Campastinga 2.1 
Disposal after recovery 92.9 90.4 83.4 
af which: Cambustian b 20.6 9.0 16.1 

Landfill and atherc 72.3 81.4 67.3 

a) Municipal composting of yard trimmings and food waste. Does not include backyard composting. 
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b) Includes combustion in mass burn or refuse-derived form, incineration without energy recovery and combustion with energy 
recovery of separated materials. 

c) Disposal after recovery minus combustion. Categories may not add up to totals due to rounding. 
Source: Franklin Associates, Ltd. 
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Objectives 

The goals of waste management activities in the United States, reflected in 
the title of the main federal law (Resource Conservation and Recovery Act), are 
to: i) promote waste reduction, reuse and recycling; ii) ensure cradle-to-grave 
management of hazardous waste so that humans and the environment are pro
tected; and iii) minimise the threat posed by waste. These goals are to be accom
plished by state, local and federal entities working in partnership with each other, 
the regulated community and the public. As far as possible, results should be 
attained in an economically efficient way. More than 30 states have quantitative 
recycling targets for municipal waste ranging between 15 and 50 per cent, 
depending on the deadline adopted in each case. 

In respect of contaminated sites, the goals of CERCLA are to: i) identify 
abandoned and uncontrolled sites; and ii) decide on their potential hazards, 
choose a means to clean up those requiring action and ensure clean-up. 

Legislative regime 

The approach of RCRA is to reduce waste at source, reuse or recycle as 
much waste as possible, and treat and dispose of the rest in a manner "protective 
of human health and the environment". To this end, the Act deals with domestic 
and municipal solid waste, non-hazardous industrial waste and potentially hazard
ous waste. To some extent, medical and mining waste are included, but nuclear 
and agricultural waste are not. When adopted, the Act's implicit intent was for the 
states to develop their own waste management regimes, with the help 
and guidance of the Federal Government. 

RCRA provisions aim to promote resource recovery and recycling of munici
pal waste, to identify markets for post-consumer recycled waste and to require the 
Federal Government to favour recycled goods in its own purchases. The Act also 
requires the formulation of nationwide minimum requirements for various disposal 
options (e.g. incineration and landfilling) so as to minimise risks to humans and 
the environment from disposal of both municipal and hazardous waste. In 1984, 
leaking underground storage tanks at gasoline filling stations and other sites were 
seen to be a threat, and their control was added to the Act. 

CERCLA, which created the special fund referred to as Superfund, assigns 
liability to a range of potentially liable parties, including current owners and opera
tors of a facility, past owners and operators who were responsible for a facility at 
the time of hazardous waste disposal, parties who transported hazardous waste 
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to a facility and generators of hazardous waste who sent any of it to the facility. 
Parties found liable are strictly, jointly and severally liable for clean-up. EPA can 
use Superfund to clean up sites and seek reimbursement from liable parties later 
through a cost recovery action. 

The 1992 Federal Facilities Compliance Act deals with waste at federal 
facilities. Its goal is to ensure that the Federal Government, which owns about 
one-third of all land in the 48 conterminous states, properly manages its own 
waste and cleans up any contaminated sites it created in the past if these sites 
are deemed to be a potential threat to humans and/or the environment. Most US 
military and nuclear waste is subject to control under this Act, as is agricultural 
waste on public lands. 

Federal, state and local roles in waste management 

The Federal Government sets basic legislative and regulatory requirements 
for dealing with waste, and provides financial aid to help the states operate RCRA 
programmes. Superfund is mostly operated and enforced by the Federal Govern
ment and largely financed from taxes on corporations with taxable income of over 
$2 million and on chemical feedstock and petroleum products. Between 1980 and 
1992, about $30 billion was spent by public and private stakeholders on CERCLA 
sites. Of this, $7.4 billion came from private responsible parties - $1.8 to $2 billion 
of it in transaction costs, usually for lawsuits involving potentially responsible 
parties and, occasionally, government bodies. 

States can choose to enact laws more stringent than the federal require
ments, but they cannot weaken the federal rules. In most instances, states have 
elected to adopt rules equivalent to the federal rules. Once a state has put into 
place the means to oversee and enforce RCRA rules, it may petition the Federal 
Government for the right to operate the RCRA programme. To date, 46 states 
have received this right. The states pay for about 10 per cent of certain remedial 
actions under CERCLA. Many states operate their own contaminated 
site programmes for sites not on the federal clean-up list. With respect to medical 
waste, underground storage tanks and non-hazardous industrial waste, the states 
take primary responsibility for operations and enforcement while the Federal 
Government provides basic rules, aid and advice. For example, 45 states have 
regulations governing management of medical waste; there is no federal pres
ence with a specific waste programme in this area. A number of states are 
providing a variety of tax incentives to promote recycling (Table 4.3). Several 
states have enacted deposit legislation concerning beverage containers. 
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Many municipalities operate source separation programmes to promote mar
ketability of various components of municipal waste, e.g. metals, paper, glass and 
plastics. In almost all cases, households and commercial establishments pay a 
flat fee for collection and disposal services. The real cost of these services is often 
difficult to ascertain precisely, as the costs of different aspects (e.g. collection, 
disposal) are subsumed under several budget items. 

Municipal and non-hazardous industrial waste management measures 

Waste minimisation 

By 1990, 38 states had enacted more than 140 recycling laws; in 33 states 
these laws require detailed statewide recycling plans. Implementation meets with 
varying degrees of success; for instance, nationwide, about 34 per cent of paper 
and 22 per cent of glass were recycled in 1993 - both figures are low for OECD 
countries (Figure 4.2). 

Oregon has a Recycling Opportunity Act requiring communities of more than 
4 000 people to provide at least monthly collection of separated materials. Oregon 
was the first state to enact mandatory deposit refunds on beverage containers; 
over 90 per cent of glass bottles are now returned, an average of 11 times each. 
New Jersey, Rhode Island, Connecticut, Maryland, Pennsylvania and other states 
have mandatory source separation laws. At least 11 states have banned non
degradable plastiC packaging. Connecticut requires publishers to use certain 
quantities of recycled paper; many other states are acting to promote its use 
either by economic actions or regulations. 

Landfilling and incineration 

In the mid-1980s, only 35 per cent of municipal waste landfills had ground
water monitoring systems, and 40 per cent of municipal waste went to unlicensed 
facilities. Now nearly half of all landfills are double-lined, have groundwater and 
methane monitoring and are required to follow procedures intended to ensure that 
after closure they will never become Superfund sites. 

Under pressure from regulators, incinerator design has improved: in 1992 a 
group of international experts expressed confidence that virtually all risks to 
human health from waste incineration can be held within the levels normally of 
regulatory concern in the United States; this conclusion assumes incinerators 
are equipped with modern pollution control devices and are properly designed, 
operated and maintained, and that ash residue management is correct. Many 
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Table 4.3 Examples of state tax incentives for recycling 

California Tax credit to banks and corporations for up to 40 per cent of the cost of equipment used to 
manufacture recycled products. Development bonds for manufacturing products with recycled 
materials. 

Colorado Individual and corporate income tax credits for investments in plastics recycling technology. 
Florida Sales tax exemptions on recycling machinery purchased after 1 July 1988. Tax incentives to 

encourage affordable transportation of recycled goods from collection points to sites for 
processing and disposal. 

Illinois Sales tax exemptions for manufacturing equipment. 

95 

Indiana Property tax exemptions for building, equipment and land involved in converting waste into new 
products. 

Iowa Sales tax exemptions. 
Kentucky Property tax exemptions to encourage recycling industries. 
Maine Business tax credits equal to 30 per cent of cost of recycling equipment and machinery. 

Subsidies to municipalities for scrap metal transportation costs. Taxpayers are also allowed 
credits equal to $4.50 per tonne of wood waste from lumber production that is incinerated for 
fuel or to generate energy. The total credit may not exceed 50 per cent of the tax liability. 

Maryland State income tax deductibility to individuals and corporations for all costs of converting furnaces 
to burn used oil or buying and installing equipment to recycle freon. 

New Jersey 50 per cent investment credit for businesses recycling vehicles and machinery, along with 6 per 
cent sales tax exemption on purchases of recycling equipment. 

North Carolina Industrial and corporate income tax credits and exemptions for equipment and facilities. 
Oregon Income tax credits for individuals and corporations for capital investment in recycling equipment 

and facilities. Special tax credits for equipment, property or machinery necessary to collect, 
transport or process reclaimed plastic. 

Texas Franchise tax exemption for sludge recycling corporations. 
Virginia Tax credit for individuals and corporations worth 10 per cent of the purchase price of any 

machinery and equipment for processing recyclable materials; also applies to manufacturing 
plants that use recycled products. 

Washington Exemption from rate regulation for motor vehicles used to transport recovered materials from 
collection to reprocessing facilities and manufacturers. Recycled tyres and certain other hard-to
dispose-of materials are exempt from portions of sales and use taxes. 

Wisconsin Sales tax exemptions for waste reduction and recycling equipment and facilities; business 
property tax exemptions for some equipment. 

Source: EPA. 
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incinerators built before the 1980s have been closed; most facilities currently 
operating meet new standards. 

In the mid- to late 1980s, about 16 per cent of all municipal waste crossed 
state lines on the way to disposal. There were two reasons: the difficulty of siting 
disposal facilities in many areas, and the large disposal price differentials 
between regions, disposal sometimes costing three times as much in the north
east as in the south, for instance. Now, with the RCRA rules for disposal more or 
less in place, these differences in price have sharply narrowed and interstate 
transport has decreased. But there is still concern about this issue, and Congress 
is considering proposals to allow states to control waste entering their jurisdiction. 

Measures for hazardous waste management 

RCRA requires most generators of hazardous waste to institute a waste 
minimisation programme. Moreover, under Title III of CERCLA, reports on waste 
released or transferred are required to be made public. Thus, public pressure 
combined with potential liability for damage caused by hazardous waste has 
spurred reduction both of products and of waste containing toxic or harmful 
components. Current disposal capacity is sufficient to handle expected amounts 
of hazardous waste safely until at least 2013. Combustion rules for hazardous 
waste were considerably tightened in 1994. 

Contaminated sites 

Superfund sites 

Most Superfund sites contain a variety of potentially hazardous organic and 
inorganic substances. Some sites are municipal waste landfills where solvents, 
pesticides, old medicines and other chemicals were deposited. Some stem from 
spills or other industrial accidents. Some are on federal property. 

To date, about 38 000 sites have been considered; 25 000 were cleared as 
not requiring action and over 1 300 sites were placed on the CERCLA National 
Priority List; of these, more than 300 have been cleaned up. The number of sites 
on the priority list is fluid; sites are cleared from the list and new ones are added 
quarterly. EPA has eliminated immediate risks at about 3000 sites. The remain
der are under more detailed study. The cost of clean-up is on average about 
$25 million per site. 
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More than 20 states have instituted voluntary clean-up programmes in which 
the holder of a contaminated site can, in principle, inform the state authorities of 
the problem, suggest a remedy and, with state approval, proceed to clean up 
before the site falls into the CERCLA process. Industry has some concerns about 
these programmes, especially regarding confidentiality and fears that state 
authorities will ultimately nominate the site for CERCLA action. Still, according to 
many industry representatives, these programmes are preferable to the full 
CERCLA process. 

"Brownfield" sites 

A "brownfield" site is one where real or perceived contamination stops further 
development. Some are abandoned, some have been taken over by municipali
ties for non-payment of taxes and some are privately owned. The vast majority 
are rather small, but they may be clustered to make a relatively large area difficult 
or impossible to develop. Many are in inner-city areas. For such sites, expansion 
or development loans are virtually impossible to secure. Nor can ownership easily 
be transferred because of potential CERCLA liability. Information often is lacking 
about the nature and extent of contamination (if any), about realistic clean-up 
costs and about possible liability issues. EPA is trying to remove legal obstacles 
to developing such sites, examining issues of municipal liability, building capacity 
to deal with the issue at state and local level and encouraging state voluntary 
clean-up programmes to set clean-up standards commensurate with the expected 
use of the site. 

Underground storage tanks 

There are about 1.2 million regulated underground storage tanks in the 
United States for retail motor fuel and chemical products; about 65 per cent of 
these tanks are bare steel, highly susceptible to corrosion. Leaking tanks are the 
source of many groundwater contamination cases. RCRA mandates action to 
deal with underground storage tank issues. In particular, owners and operators of 
tanks must prevent, detect and clean up releases; installation of bare steel tanks 
and piping was banned in 1985. In 1986, a fund was created to ensure clean-up in 
emergencies or if no responsible party could be identified. 

State and local governments take the lead in implementing RCRA under
ground storage requirements. They have initiated 233 000 actions and completed 
126 000 clean-ups since 1986. More than 900 000 old tanks have been taken out 
of service. About one-third of underground storage tanks in use have been 
upgraded or replaced to meet EPA's new-tank standards. Forty-five states have 
voluntarily developed programmes that raise about $1 billion annually for clean
up. Still, the number of releases is over 30 000 annually, outpacing clean-ups 
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completed. By 1998, all underground storage tanks must meet the new-tank 
standards or cease operation. 

With states requiring tank owners to fund clean-ups in 95 per cent of cases 
(at an average $150 000 per case), the cost to federal taxpayers amounts to 
$5 000 per clean-up. States impose taxes on petroleum marketers to fund state 
efforts and often reimburse tank owners for clean-up costs, but the costs in many 
areas now outpace state revenue for this purpose. Indeed, Michigan has ended 
its fund and will require violators to pay full clean-up costs. 

Federal facilities 

The CERCLA National Priority List includes about 150 federal facilities. The 
ultimate cost of clean-up to the Department of Energy is estimated at $300 billion, 
to the Department of Defense at $25 billion and to other agencies, including the 
Department of Agriculture, at $1-3 billion. These agencies are taking action under 
CERCLA and have developed plans and budgets for the steps necessary to 
correct damage from the past. Moreover, these agencies are acting to ensure 
their compliance with RCRA so that current waste generation will not become a 
future threat. 

Environmental justice issues 

Low-income households, quite often members of minority groups, are more 
likely than other segments of society to live near landfills, incinerators, hazardous 
waste treatment facilities and brownfield sites. Awareness of and concern about 
inequities in the distribution of environmental hazards find expression in the 
environmental justice movement (Chapter 6). 

The situation of the 3 million people living on Indian reservations and trust 
lands illustrates how tribes are affected by federal waste legislation. For historical 
reasons, Native American nations are separate entities under much US law, and 
RCRA and CERCLA rules precluded their receiving federal aid. But most Indian 
reservations and trust lands have now been surveyed for CERCLA sites, and ten 
sites on the National Priority List include tribal lands. There is no national strategy 
among federal agencies that have programmes or regulatory responsibility for 
waste management on tribal lands, nor are tribes adequately trained in waste 
management and enforcement procedures. The result is a lack of infrastructure 
and funding: there is little recycling; many open dumps still operate and when they 
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close there is no guarantee they will not become CERCLA sites; there is no 
system for medical waste; illegal dumping occurs frequently for lack of 
enforcement. 

International waste issues 

Transboundary movement of waste 

The United States exports and imports relatively small quantities of hazard
ous waste for disposal to and from Canada. The two countries agreed in 1986 to 
set up a programme to inform one another of proposed shipments of hazardous 
waste across their borders. This agreement would have to be revised should 
movements of municipal waste need to be controlled. A memorandum of under
standing between north-western states, western provinces and the two federal 
environmental agencies establishes a review and assessment mechanism for 
hazardous waste management in the region. A broader environmental agreement 
of 1983 deals with several issues, including transboundary shipments of hazard
ous waste. Under its auspices, a working group has developed a tracking system 
for hazardous waste and identification of improper shipping practices (including 
transboundary movements). It also deals with siting and operation of hazardous 
waste landfills in border areas and the return of illegally transferred hazardous 
waste. 

There are also exports and imports with Mexico, but, according to the Gen
eral Accounting Office, their magnitude is difficult to ascertain. Recent jOint activi
ties of EPA and US Customs have resulted in considerable improvement in 
tracking movement of hazardous waste over the border with Mexico. Several 
illegal movements of US waste into Mexico have been uncovered. New legislation 
would be required to allow US authorities to prohibit the export of waste where 
there is reason to believe it will not be managed adequately in the importing 
country, and to deal with US waste that has been handled improperly in Mexico. 

The United States adheres to OECD Council Decision C(92)39(Final) 
governing trade in recyclable waste with other GECD countries. The United 
States has a positive trade balance of about $5 billion per year from trade in 
recyclable waste. The United States has not ratified the Basel Convention, and 
there seems to be no urgency about this matter in Congress at present. Since the 
United States also adheres to OECD Council Decision C(86)64(Final), waste 
exports to non-OECD countries are subject to prior informed consent. 
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Ocean dumping and other issues 

The United States has not dumped low-level radioactive waste in the ocean 
since 1970. It did not initially support an international legal prohibition on the 
deliberate disposal of low-level waste at sea. However, in November 1993, the 
United States called for such a prohibition, which was then adopted by all parties 
of the London Convention except Russia. 

In 1990, the United States was dumping 9.9 million tonnes per year of 
sewage sludge in the ocean off US coasts; such dumping ceased in 1991. 
Dumping of industrial waste at sea was practically phased out from 1983 and 
ceased in 1988 as a result of the Ocean Dumping Ban Act. The United States is 
implementing the London Convention bans on dumping of industrial waste and on 
incineration of industrial waste and of sewage sludge at sea. In many respects, 
the Ocean Dumping Ban Act is more restrictive than the international regime. 

In the past, operations at overseas US military bases created some waste 
management issues in host countries. Through vigorous US action and negotia
tion with host countries, these problems have largely been cleared up. The US 
Navy has established rules about waste disposal for its ships; no hazardous 
waste is to be released except in US ports to RCRA facilities. 

3. Environmental Performance 

Solid waste 

The United States still records the largest per capita generation of municipal 
solid waste in the DECO, and growth in generation is almost exactly in line with 
growth in per capita GOP. While municipal waste generation is expected to 
decline slightly to 1.95 kg per person per day by 2000, this would be mainly due to 
source reduction of yard trimmings and a projected recovery rate of 25 to 35 per 
cent. 

The pursuit of the first RCRA goal, to promote waste reduction, reuse and 
recycling, is succeeding in gradually reducing quantities of municipal waste being 
incinerated and landfilled: the proportion of waste recovered tripled between 
1970 and 1993 and now stands at about 22 per cent. However, recycling rates of 
some products (e.g. glass and paper) are still low in comparison with most OECD 
countries. Considering that only a very small fraction of the funding spent on 
waste management at all levels is devoted to this key issue, and in view of the 
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benefits to be expected, present efforts in waste reduction still appear too smal/. A 
difficulty that may be hindering resource recovery and recycling is the ambiguity in 
definitions of waste. In 1994, EPA proposed altering RCRA to promote hazardous 
waste recycling by eliminating disincentives to safe recycling and any existing 
regulatory deficiencies, and developing appropriate regulations for recycling. The 
states' response to the proposal was mixed; most thought it might improve 
hazardous waste recycling opportunities, but were concerned about potential 
implementation problems. 

The second RCRA goal, to ensure cradle-to-grave management of waste 
such that humans and the environment are protected, is broadly being met. Forty
six states have programmes to monitor and control RCRA waste streams. In spite 
of a very slow start, municipal waste is now disposed of in lined landfills, inciner
ated or composted. Unsound disposal operations have been shut down. The 
share of incineration is not expected to grow and is likely to remain at about 
16 per cent (31 million tonnes), while landfilling is projected to fall by about 10 per 
cent between 1993 and 2000. 

Reductions in hazardous waste generation are hard to quantify, but they 
appear to be substantial. Hazardous waste currently generated is being treated in 
an environmentally sound fashion and it is unlikely that current waste disposal 
sites will become Superfund sites. Many environmentally unsound disposal oper
ations have been shut down, but about 4 000 hazardous waste disposal sites are 
not fully licensed and need to be upgraded to be allowed to continue operating. 
The states say they cannot afford such remedial action. The Federal Government 
is taking a leading role in assessing facilities; identifying, designing and imple
menting corrective measures; and ensuring proper operation so the site does not 
become a threat. The programme is expensive and slow, but is making steady 
progress. 

While environmental justice issues are taken into account well in general 
waste management, Indian tribes need assistance in developing plans to manage 
waste properly on reservations and trust lands, as well as support for training in 
waste enforcement procedures. Environmental justice proposals should include 
opportunities for tribes to be eligible for RCRA programmes on tribal lands. 

Contaminated sites 

Much effort and expense is devoted to pursuing the CERCLA goals of identi
fying and cleaning up abandoned and uncontrolled sites: it is estimated that 
current policies will cost $135 billion between 1990 and 2020. Much of this will be 
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spent on dealing with sites currently on the National Priority List and others still to 
be identified. 

The major problem is deciding on the clean-up standard - how clean is 
clean? - and the selection and detailed design of the clean-up process. Legisla
tion also requires EPA to provide for substantial involvement by each state in 
initiating, developing and selecting remedial actions. Since permanent clean-up 
and protection of health and the environment are the goals, deciding how to 
achieve them takes time. Typically, it has taken eight to ten years from site 
identification to clean-up, but recently this has dropped significantly. For 
example, for the industrial states of Illinois, Indiana, Michigan, Minnesota, Ohio 
and Wisconsin, the evaluation part of the process has been streamlined and now 
focuses initially on cleaning up the most hazardous parts of a site. About 60 sites 
in the six-state region have been evaluated in less than half the usual time, and 
costs in some cases were cut by two-thirds. Thus, early results are faster clean
ups and reduced transaction costs: if this trend is confirmed, the method should 
be adopted in the whole country. Contaminated sites not on the National Priority 
List are the responsibility of the states; progress with clean-up of these sites 
varies widely among states. 

The efforts cited above are not evenly spread among the various regions of 
the country, and this raises several issues: 

- how to accelerate the pace of site clean-ups, especially in reaching a 
"final" decision on exactly how to proceed; 

- how to control costs better; so far, recovery of clean-up costs has been low 
but it is improving, while transaction costs are coming down as a fraction of 
total costs, but are still high; 

- how much effort to allocate to follow-up to ensure that completed clean-ups 
are permanent and protect human health and the environment, as required 
by law; 

- how to determine the appropriate level of investment to address the health 
and environmental risks posed by hazardous waste sites - recent work 
suggests the chemical industry would spend 2 to 3 per cent of its annual 
profits yearly; that the $1.3 billion annual Superfund tax is relatively small; 
and that total annual spending on Superfund by federal and private parties 
is $6 billion (to be compared with an estimated total cost of $135 billion to 
comply with all regulations); 

- how to deal with brownfield issues. 

Brownfield sites also become an urban development issue when private firms 
wishing to use such sites for developments that would create inner-city jobs and 
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growth are scared off by lengthy and costly CERCLA procedures and potential 
liability. If the firms opt for new sites away from the city, this generates more traffic 
and duplication of services such as sewers. The brownfield problem is therefore a 
potential area for co-operation among industry, lenders, local, state and federal 
agencies, NGOs and the locally affected citizenry. Portland, Oregon, has been 
redeveloping certain inner-city brownfield sites because this proved more eco
nomic than duplicating sewer and other services out of town; changes in statutory 
rules to facilitate such action are being considered at the state level. A recent 
federal regulation that exempts lenders from clean-up liability on properties with 
underground storage tanks should encourage redevelopment of brownfield sites. 

The underground storage tank programme appears a noteworthy success: its 
targets and requirements are simple and easy to understand, the approach is 
straightforward and the polluter pays in 95 per cent of cases. This could serve as 
a model for other waste-related activities. Operators of underground storage 
tanks are required by law to insure their installations against damage caused by 
leaks; this obligation encourages the use of the best available technology and 
thereby lowers future risks. 

The situation at federal facilities is finally being dealt with, but the task is 
enormous. Since 1988, the Department of Energy has cleaned up 16 former 
nuclear weapon and industrial sites, 14 sites associated with uranium mining and 
milling and 5 000 properties contaminated with uranium, treated 9 million tonnes 
of groundwater and 6.8 million tonnes of surface water, and reclaimed 7 500 ton
nes of metal waste; but there are still 3 700 contaminated sites to deal with in 
36 states. The programme is still in its early stages, and is highly dependent on 
future funding. Progress will have be closely monitored to make sure the momen
tum is maintained or increased. It remains to be seen how quickly funds will be 
applied to federal facilities' waste problems. 

Implementation and cost-effectiveness 

Strong enforcement of rules and regulations has been the basis for US waste 
management successes to date. Potential violators can be reasonably sure that 
they will be sought out and made to redress any proven violations. This provides 
strong stimulus to operate according to the rules. On the other hand, according to 
some officials, RCRA is so complex that inspectors can always find at least one 
violation. Out of the large number of small businesses having to meet RCRA rules 
(60 000 in the Midwest alone), many are not in compliance; actions are being 
taken to educate those responsible for these businesses and to bring them into 
compliance. Compliance auditing could be simplified and based on results rather 
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than procedures. Such a shift would probably make it easier for both small and 
large firms to achieve compliance goals at lower cost. Common sense enforce
ment is a key to further progress towards waste management goals. 

In many cases the benefits to date seem to have cost a great deal of money; 
for example, implementing RCRA and CERCLA appears to cost roughly $115 per 
capita per year, raising questions about how to increase benefits and reduce 
costs. Part of the difficulty appears to be the complexity of the RCRA and 
CERCLA processes. For example, the definition of "waste" and "hazardous 
waste" has plagued RCRA since 1976. Despite the myriad difficulties, perhaps 
the time has come to reopen this debate. 

It would seem, then, that RCRA is at a crossroads and that it would be 
desirable to streamline and simplify its rules. Under current policy, it is estimated 
that the RCRA remediation programme will cost $234 billion between 1990 and 
2020, much of it to be borne at state and especially local level. If RCRA were 
simplified and costs reduced, important benefits could still be attainable. 

The current benefits achieved by US waste management efforts were 
obtained with little direct, nationwide application of economic instruments. Individ
uals rarely have any strong financial incentive to reduce waste; it would be useful 
to examine how this can be changed. While the Superfund programme is financed 
by a tax, other gains, such as waste reduction and improved RCRA waste dispo
sal operations, were obtained largely through regulation, not by internalising the 
real costs of protecting human health and the environment. The Superfund liability 
rules pertaining to disposal of hazardous waste have led to serious reduction of 
such waste by many generators. At state level, taxes on waste have been used to 
finance programmes. Some incentives to promote incineration exist as well; for 
example, Illinois offers zero-interest loans. 

In sum, the United States has established responsible and realistic goals for 
waste management and is implementing them vigorously. Encouraging results 
can be reported, but further progress could probably be achieved with greater 
economic efficiency. 
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AIR MANAGEMENT* 

1. The State of Atmospheric Emissions and Air Quality 

Emissions to the atmosphere 

US emissions of S02 and NOx per capita and per unit of GOP are among the 
highest in the OECO. The United States is also the world's largest contributor of 
CO2, accounting for 24 per cent of total world CO2 emissions from energy con
sumption in 1993 (Figure 5.1). 

Criteria pollutants 

After a 25 per cent decrease in total 502 emissions during the 1970s and 
early 1980s, emissions have remained little changed in recent years. The 
decrease between 1985 and 1993 was 7 per cent; total S02 emissions were 
19.5 million tonnes (metric tons) in 1993. Coal-burning power plants have consist
ently been the largest contributor. 

In the 1970s, NOx emissions increased by around 13 per cent to reach 
21 million tonnes in 1980. Since the mid-1980s, emissions have amounted to 
around 20 million tonnes a year. The two primary sources of NOx emissions are 
stationary fuel combustion (50 per cent in 1993) and transportation (45 per cent). 
In the transport sector, 49 per cent of NOx emissions are attributed to diesel fuel. 
Emissions from road vehicles are estimated to have decreased by 13 per cent 
since 1980, while fuel combustion emissions increased by 3 per cent. 

* Issues concerning CO2 and other greenhouse gases are mainly covered in Chapter 10. 
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Figure 5.1 Atmospheric emissions 
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Emissions of volatile organic compounds (VOCs), which contribute to 
ground-level ozone formation, have been decreasing. Between 1980 and 1993, 
VOC emissions are estimated to have declined by 11 per cent. VOC emissions 
from road vehicles decreased by 32 per cent, despite a 53 per cent increase in 
vehicle-miles travelled in the same period. 

Particulate matter (PM10) emissions from sources historically included in 
inventories (i.e. excluding miscellaneous and natural sources) were stable at 
around 37 million tonnes a year between 1985 and 1993. Progress in reducing 
PM10 emissions is most noticeable in the area of road vehicles, particularly diesel 
vehicles, and residential wood combustion. Nationally, sources such as tilling, 
construction and unpaved roads contribute six to eight times more PM10 emis
sions than those historically included in inventories. 

Between 1980 and 1993, total emissions of carbon monoxide (CO) fell by 
26 per cent. Emissions from road vehicles decreased by 33 per cent. Transporta
tion sources accounted for 82 per cent of the nation's total CO emissions in 1993. 

Total lead emissions have dropped by 93 per cent since 1980 with increased 
use of unleaded gasoline and the reduced lead content of leaded gasoline 
(Chapter 7). 

Other major emissions 

In 1992, aggregate emissions of 173 hazardous air pollutants, or air toxics, 
amounted to 590 000 tonnes, a 31 per cent decrease from 1988 levels. Emission 
estimates for the top ten air toxics reveal a general downward trend from 1988 to 
1992 for all but one, carbon disulphide. Similarly, toxics emissions show a net 
decline since 1988 for the ten largest industry categories. 

CO2 is the most important greenhouse gas. CO2 emissions from fossil fuel 
combustion increased by 20.4 per cent to just over 5 billion tonnes between 
1970 and 1993. US emissions of CO2 are divided fairly evenly among industry 
(34 per cent), transport (31 per cent) and utilities (largely power generation). 

The principal sources of anthropogenic methane emissions are landfills 
(37 per cent) and agriculture (32 per cent), with coal, oil and natural gas produc
tion accounting for most of the rest. Methane emissions remained stable between 
1990 and 1992 at 27 million tonnes. 
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Air quality 

Annual mean S02, measured at 474 sites, has decreased by about 3 per cent 
a year since 1984, resulting in an overall decrease of 26 per cent. Annual peak 
values (expressed as second highest 24-hour values), examined at 469 sites, 
showed a 4 per cent decrease per year, with an overall decline of 36 per cent. A 
ten-year downward trend is evident, although the rate of decline has slowed over 
the last few years. Almost all monitors in urban areas meet the national ambient 
air quality standard for S02. As of September 1995, 43 areas were designated as 
non-attainment areas for S02 (Figure 5.2). 

Although relatively constant throughout the early 1980s, ambient N02 levels 
have declined steadily since the peak year of 1988. N02 air quality has improved 
12 per cent since 1984. Los Angeles is now the only US city not meeting the 
national ambient air quality standard for N02; it has been designated a non
attainment area for N02 (Figure 5.2). 

Ground-level ozone, the primary constituent of smog, is a pervasive pollution 
problem for the United States. The 1993 average of 532 trend sites (second 
highest daily maximum one-hour concentration) was 12 per cent lower than the 
1984 level. Since 1984, the expected number of exceedences has decreased 
60 per cent at the 532 long-term trend sites. In 1991, EPA designated 98 non
attainment areas for ozone; since then, 19 have been taken off the list 
(Figure 5.2). 

In 1987, EPA replaced the total suspended particulate standard with a PM10 

standard. PM10 ambient levels decreased 20 per cent between 1988 and 1993. In 
1992/93, EPA added 13 non-attainment areas for PM10 to the original 70 areas 
designated in 1991. 

A 37 per cent decrease in CO levels was recorded from 1984 to 1993. In 
1991, 42 areas were designated as non-attainment areas for CO: 41 were classi
fied as moderate and one, Los Angeles, as serious. Five areas have since been 
taken off the list. 

Ambient lead concentrations in urban areas have decreased 89 per cent 
nationwide since 1984. The large reduction in lead emissions from transport has 
changed the nature of the ambient lead situation in the United States: now the 
problems in 13 non-attainment areas are associated with point sources such as 
smelters, battery plants and solid waste disposal. 
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Figure 5.2 Trends in air qualitya 
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a) National concentrations of S02 and ND2 as composite averages of annual means at 234 and 83 stations respectively; 
concentrations of 03 as composite averages of annual second highest daily value of 1-hour concentrations at 309 stations. 

b) Urban and suburban sites only. 
c) National Ambient Air Quality Standards; see Table 5.1. 
Source: EPA; DECO. 
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Acidification, health effects and eutrophication 

Atmospheric deposition of sulphur and nitrogen compounds is causing acidi
fication of surface waters and damage to high-elevation red spruce forests (nota
bly Adirondack lakes, mid-Appalachian streams and southern Blue Ridge 
streams, and Appalachian Mountain forests). Lakes and streams in the 
Appalachians are affected by acid deposition, and 16 to 19 per cent of lakes in the 
Adirondacks appear to have lost one or more fish species (Chapter 9). Sulphur 
and nitrogen compounds cause human health problems. For example, adverse 
effects of acidic aerosols and fine particles on the health of children in North 
American cities have recently been demonstrated; they include increased inci
dence of bronchitis and health trouble in asthmatics. The direct deposition of 
nitrogen compounds (nitrates and ammonium) from the air to water bodies 
appears significant: for example, an estimated 25 to 40 per cent of nitrogen inputs 
into Chesapeake Bay come from the air (Chapter 2). 

2. Responses 

Objectives 

The primary objective of air management policy in the United States, as set 
out in the Clean Air Act of 1970, is to protect citizens and natural resources from 
pollutants that could endanger public health and welfare or destroy the nation's 
natural resources. 

Air quality standards 

National Ambient Air Quality Standards (NAAQS) are set to achieve that 
objective. The Act distinguishes two kinds of ambient standards: primary stan
dards, designed to protect public health, and secondary standards to protect 
public welfare and avert environmental and property damage, such as the effects 
of air pollution on vegetation, natural ecosystems, buildings and materials. 
Primary standards are to be attained within prescribed deadlines. Secondary 
standards must be attained as expeditiously as practicable. Areas that meet or do 
better than primary standards are called "attainment areas"; areas that do not 
meet them are "non-attainment areas". Areas that formerly exceeded standards 
but now meet them are called "maintenance areas"; they must plan action to 
ensure continued attainment of the standards. NAAQS have been established for 
six pollutants, called criteria pollutants: S02, N02, CO, PM lO , ozone and lead 
(Table 5.1). 
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Amendments to the Act in 1977 emphasised the protection of visibility: they 
adopted as a national goal the prevention of future manmade impairment of 
visibility and the reversal of existing impairment. This goal is applied only to 
"Class 1" areas where NAAQS have been attained and no significant deteriora
tion of air quality is to be permitted - mostly national parks, wilderness areas and 
some tribal areas. 

Emission standards and targets 

The 1970 Act lists eight compounds as hazardous air pollutants to be regu
lated in compliance with national emission standards. Amendments in 
1990 extended the list of air toxics to 189 compounds. 

Table 5.1 National Ambient Air Quality Standards 

Primary standards (health related) 
Pollutant Standard level Type of average concentration a 

CO 8·hour b 9 ppm 
(10 mg/m3) 

1·hourb 35 ppm 
(40 mg/m3) 

Lead Maximum quarterly average 1.51lgim3 

N02 Annual arithmetic mean 0.053 ppm 
(lOO llgim3) 

Ozone Maximum daily 1 ·hour average b 0.12 ppm 
(2351lg/m3) 

PM10 Annual arithmetic mean 5OIlg/m3 
24·hour b 15Ollgim3 

S02 Annual arithmetic mean 8Ollgim3 
(0.03 ppm) 

24·hourb 3651lgim3 
(0.14 ppm) 

a) Parenthetical value is an approximately equivalent concentration. 

Secondary standards (welfare related) 

Type of average Standard level 
concentration a 

No secondary standard 

Same as primary standard 

Same as primary standard 

Same as primary standard 

Same as primary standard 

3·hourb 1 300Ilg/m3 
(0.50 ppm) 

b) The standards are attained when the annual second highest value meets the standard value. 
Source: EPA. 
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The Acid Rain Program established under the 1990 amendments set up 
reduction targets for 802 and NOx. The target for S02 is a 9.1 million tonne 
reduction of annual emissions below 1980 levels, amounting to a 40 per cent 
decrease. The first regulation took force in 1995 and a regulation for meeting the 
target level will be applied in 2010. The target for NOx is a reduction of 1.8 million 
tonnes in annual emissions by 2000 from the 1980 level. 

The United States has ratified the NOx protocol to the 1979 Geneva Conven
tion on Long-Range Transboundary Air Pollution and has signed the VaG proto
col. It is not a party to the S02 protocols. The NOx protocol requires freezing NOx 

emissions by the end of 1994 at the 1987 level. The VOC protocol calls for a 
30 per cent reduction of emissions by 1999 from the 1988 level (Chapter 9). In 
1994, the President committed the United States to return greenhouse gas emis
sions to the 1990 level by 2000 (Chapter 10). 

The United States has also established dates for phasing out ozone
depleting substances: 1994 for halons; 1996 for CFCs, carbon tetrachloride and 
methyl chloroform; 2001 for methyl bromide; 2030 for HCFCs (Chapter 10). 

Role of federal, state and local authorities 

At the federal level, EPA formulates overall strategies and poliCies for imple
menting the provisions of the clean air legislation and sets various regulatory 
standards for controlling emissions from both stationary and mobile sources. 

Authority to implemeni measures under the Clean Air Act is mainly delegated 
to the states and tribes, which must develop State and Tribal Implementation 
Plans - collections of regulations and programmes to prevent and control air 
pollution. The states must involve the public in the development of each plan, 
through hearings and opportunities to comment. The plans must be approved by 
EPA before they take effect; if a plan is not acceptable, EPA can replace it with a 
federal implementation plan and take over enforcement of the legislation in that 
state. To date, EPA has written fewer than 20 such plans and implemented fewer 
than ten. The Federal Government assists the states by providing technical assis
tance, scientific research, expert studies, engineering designs and funding to 
support clean air programmes. 

The Act allows individual states to implement pollution controls (including 
ambient air quality standards) that are more stringent than those set for the whole 
country, but not weaker ones. Many new and innovative regulatory measures and 
programmes, particularly those concerning mobile sources and fuels, were first 
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introduced in California (Chapter 1); some of these were later incorporated into 
federal regulations. 

The states in turn delegate much of the regulatory and enforcement authority 
to counties, municipalities and other local entities. The United States is divided 
into more than 200 inter- or intrastate air quality control regions, about half of 
which are non-attainment areas for at least one pollutant. Area designations are 
subject to change over time. The 1990 amendments also provide for the setting 
up of interstate commissions on air pollution control, which have to develop 
regional strategies. 

Implementation of many energy efficiency and conservation programmes is 
the responsibility of state and local government, sometimes jOintly with utilities. 
The Federal Government provides much of the funding and technical assistance. 

Measures to prevent and control air pollution 

Regulatory instruments 

Like other OECD Member countries, the United States has historically relied 
on direct regulatory instruments for air management. State and local agencies as 
well as the Federal Government initially developed technology-based emission 
limits to attain NAAQS. By 1990, some 35 states operated statewide permit 
programmes. The 1990 amendments introduced a nationally consistent permit
ting programme. 

The basic requirements for stationary sources are the new-source perform
ance standards for criteria pollutants. They are nationally uniform and based on 
the best demonstrated technology, taking cost into account, for a particular source 
category or process. They establish a consistent baseline of control among 
states. Their aims are: i) prevention of new pollution caused by future growth; and 
ii) long-term improvement through replacement of old facilities. To date, emission 
limits have been set for about 60 source categories, mainly for S02, NOx, VOCs 
and PM 1o. The 1990 amendments require regulations to be completed for all 
source categories by November 1996. 

In attainment areas, permits are issued to prevent significant deterioration. 
The best available control technology is required for new sources and major 
modifications. The most stringent technology is chosen from an EPA list of availa
ble control technology, taking account of energy and economic considerations 
case by case. In non-attainment areas permits require the lowest achievable 
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emission rate regardless of economic considerations: the most stringent technol
ogy applied in State Implementation Plans is implied. In addition, new sources 
locating in a non-attainment area must obtain "offsets" from existing sources in 
the same geographic area so as to actually improve ambient air quality rather 
than just keep it stable; federal rules may require these offsets to be greater than 
the new emissions, depending on the severity of non-attainment. 

The 1970 Act required health-based standards with ample margins of safety 
for air toxics; these proved almost impossible to set for cancer-causing sub
stances. The 1990 amendments require EPA to establish technology-based 
control standards for the 189 hazardous air pollutants now listed under the Act. 
For each category of industry, these standards are defined as the control level 
achieved by the top 12 per cent of facilities. Since 1990, EPA has issued ten 
regulations affecting 55 industrial categories. 

Nationwide emission controls on automotive exhaust gases were initiated in 
the late 1960s. Stringent exhaust limits for passenger cars, in practice requiring 
three-way catalytic converters, were adopted as early as 1981. Fuel efficiency 
standards for passenger cars were introduced in 1978 and strengthened gradu
ally until 1985. The 1990 amendments further tightened the controls and intro
duced some innovative measures requiring cleaner fuels, cleaner cars, inspection 
and maintenance programmes, and changes in transportation policies to 
encourage efficient commuting, such as van pools and high-occupancy vehicle 
lanes (Chapter 7). 

Visibility impairment is caused by aerosols, or gas mixtures, and suspended 
particles (especially PM2.5 - particulates of less than 2.5 microns). Under the 
Visibility Program, established in 1980, 36 states with Class 1 areas are required 
to establish monitoring systems. For example, a review of air pollution sources 
near Grand Canyon National Park led to emission controls on the Navajo Gener
ating Station. The 1990 amendments set up the Grand Canyon Visibility Trans
port Commission to make recommendations to EPA on regional haze control. The 
Acid Rain Program will substantially decrease regional haze in the east, though 
little improvement is expected from this programme in the west. 

Since the mid-1980s considerable efforts have been made to address indoor 
air pollution, as it constitutes a major share of the public's exposure to air pollution 
and can pose serious acute and chronic health risks. Substances and problems 
concerned include asbestos, radon, combustion products, VOCs, heavy metals, 
secondary tobacco smoke and "sick building syndrome". The Radon Program, for 
instance, includes a range of activities: disseminating public information, provid-
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ing financial and technical assistance to states, developing and encouraging the 
adoption of radon-resistant building practices, establishing training centres, oper
ating industry proficiency programmes, conducting studies in schools and federal 
buildings and performing mitigation research in various building types. 

Economic instruments 

Emission trading among stationary sources is now the most widely used 
economic instrument in the United States for air pollution prevention and control. 
EPA began experimenting with this approach in 1974: a company that reduces 
emissions below the level required by law can receive credits usable against 
higher emissions elsewhere; companies may employ the concept of "netting" or 
"bubbles" to trade emission reductions among sources within a given company 
as long as total, combined emissions comply with an aggregate limit. The offset 
programme started in 1976, allowing companies to trade emission credits. Firms 
wishing to establish new emission sources in non-attainment areas must offset 
the new emissions by reducing existing emissions; they can accomplish this with 
other sources of their own or through agreements with other firms. Under the 
"banking" programme, firms may store earned emission credits for future use; 
banking allows for either future internal expansion or the sale of credits to other 
companies. Although these concepts were codified in 1986, they have not been 
widely used, partly because of the complexity of the procedures required to get 
approval for credits. Even with this limited degree of participation, however, 
$5-12 billion may already have been saved. 

A second example is the 1982-87 lead trading programme. Its purpose was 
to allow gasoline refiners greater flexibility in meeting standards during a period 
when the permissible lead content of gasoline was being reduced. EPA 
authorised inter-refinery trading of lead credits: refiners producing gasoline with a 
lower-than-required lead content earned tradable credits. As from 1985 credits 
could also be banked and firms made extensive use of this programme. 

In addition, a tradable permit system for CFCs is being used to implement the 
Montreal Protocol (Chapter 9). Some states are experimenting with comprehen
sive least-cost bidding by electric utilities. The South California Air Quality Man
agement District has gone further, initiating a marketable permit system for SOx 
and NOx called RECLAIM (Regional Clean Air Incentives Market) for both new 
and existing sources. A NOx trading system is under discussion in a region that 
includes 11 eastern states and Washington, DC. 

Finally, the S02 allowance trading system established under the 1990 Acid 
Rain Program will cover 2 200 power plants: facilities with 25 MW capacity or 
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more, and all new facilities. An allowance authorises a utility or plant to emit 1 ton 
(0.9 tonne) of S02 during a specified year. Allowances were first allocated in 
1995, and will be made more stringent each year until 2000; additional allowances 
are also available from EPA reserves. When the programme is fully implemented 
by 2010, a nationwide cap on utilities of 8.1 million tonnes a year of S02 emis
sions will be maintained. In 1997, the cost of compliance is expected to be 
$1 billion per year, while in 2010 it is expected to reach $2.2 billion per year. 
Allowances may be bought, sold or traded among utilities, industrial plants or 
anyone else interested in purchasing them. The trading system is expected to 
reduce the cost of compliance to industry by 25 to 50 per cent. The penalty for 
non-compliance is $1 800 per tonne of excess S02. 

Voluntary programmes 

Some voluntary programmes have been introduced in air management, 
mainly to promote energy efficiency improvements in industry and electricity 
generation, and in buildings and consumer products. The 1993 Climate Change 
Action Plan largely relies on voluntary programmes, including expanded use of 
the following measures (Chapter 10): 

Under the Energy Star programmes, EPA has formed partnerships with the 
private sector to encourage the production and use of energy-efficient equipment. 
Along with the Rebuild America programme (Department of Energy), EPA's 
Energy Star Buildings and Residential Energy Efficiency programmes promote 
energy conservation in homes and buildings. Ughting accounts for 20 to 25 per 
cent of all electricity sold in the United States; if energy-efficient lighting were used 
where economical, electricity demand could be cut by 10 per cent, reducing 
annual emissions of CO2 by about 180 million tonnes. Under the Green Ughts 
Program, corporations, federal agencies, states, cities, counties, hotels, hospitals 
and others agree to survey their facilities and upgrade lighting wherever it is 
profitable to do so. As of August 1995, there were 1 942 participants in the 
programme. 

Climate Challenge is a voluntary agreement between the Energy Department 
and major utilities, which pledge to reduce or limit their greenhouse gas emissions 
in the most cost-effective way, under strict performance measures; more than 
750 utilities, representing over 80 per cent of US electric utility generation capac
ity, have signed up. Other voluntary programmes that reduce emissions of meth
ane, HFCs and PFCs include the Coal bed Methane Outreach Program, Landfill 
Methane Outreach Program, Natural Gas STAR, Agstar and the Voluntary Alumi
num Industrial Partnership. EPA's voluntary programmes are expected to reduce 
emissions by over 215 million tonnes of CO2 equivalent. 
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Monitoring and information 

In 1993, more than 4 400 monitoring sites, maintained by federal, state and 
municipal authorities, reported air quality data for one or more of the six criteria 
pollutants. Among them are 692 sites for S02, 377 for N02, 925 for ozone and 
1 508 for PM1o• Interagency Monitoring of Protected Visual Environments is a 
visibility monitoring network in 36 states run by EPA, the National Park Service 
and other federal land managers. EPA operates various information clearing
house/technical assistance projects, such as the Control Technology Center offer
ing free engineering assistance, a hotline, and technical guidance to state and 
local air pollution control agencies. These information sources are consolidated in 
the Technology Transfer Network, an electronic bulletin board accessed by 
1 000 users each day. 

Air pollution control expenditure and benefits 

According to an EPA estimate, between 1973 and 1990 the average annual 
air pollution control expenditure in the United States, including operating costs 
and capital costs in both the public and private sectors, was $22.4 billion. The 
average ranged from $19.5 billion to $25.6 billion. There was no significant 
upward or downward trend during this period. 

With respect to the 1970 Clean Air Act and its 1977 amendments, the 
accrued human health benefits from reductions in lead and particulate emissions 
alone has been estimated at more than $350 billion. These human health benefits 
are more than an order of magnitude greater than the costs associated with 
implementation. Regarding the 1990 amendments, an analysis indicates that 
quantifiable benefits are likely to continue to exceed costs by a substantial 
margin. 

Air management and energy policy 

The United States has one of the most energy-intensive economies among 
OECO member countries. This is partly the result of its climate and of its relatively 
low energy prices, large land areas and comparatively low population density, all 
of which encourage the use of cars. GOP-related energy intensity has fallen more 
than 20 per cent since 1970, but there has been little improvement since the 
mid-1980s. Energy intensity in industry was 0.25 toe per $1 000 of GOP in 1993: 
the comparable figure for OECO Europe was 0.20 and for the OECO as a whole it 
was 0.16. 

, 
1 
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Total primary energy supply in 1993 was 2 029 Mtoe. This is 18 per cent 
higher than in 1973, while GDP increased by 57 per cent over the same period. 
Shares in TPES by energy type included: oil, 38 per cent; coal, 23 per cent; and 
hydropower, 1 per cent. Around half of the nation's electricity is generated by 
coal-fired plants. TPES per $1 000 of GDP was 0.34 toe in 1993, 24 per cent 
above the OECD average, and TPES per capita was 7.9 toe, 72 per cent above 
the OECD average (Figure 5.3). 

Total final consumption increased by 4.7 per cent between 1973 and 1993. 
The shares by sector were 29 per cent for industry, 36 per cent for transport and 
35 per cent for other sectors. Transport accounts for a larger share than in other 
OECD countries, and its energy use increased by 22 per cent in 1973-93 while 
industry's use decreased by 11 per cent. 

Responses 

After the first oil crisis in the 1970s, the Energy Policy and Conservation Act 
of 1975 promoted, inter alia, energy efficiency improvement and diversification of 
supply and sources. Implementation efforts were reduced when energy prices fell 
in the latter half of the 1980s; for example, fuel efficiency standards for passenger 
cars have not been revised since 1985. The Energy Policy Act of 1992 gave new 
impetus to conservation efforts by setting a goal of raising overall US energy 
efficiency by 30 per cent over 1988 levels by 2010. To achieve that goal, the Act 
and the Climate Change Action Plan include energy efficiency measures that 
expand and redirect existing programmes and introduce new voluntary and regu
latory programmes. Federal efficiency standards for most types of residential and 
commercial appliances recently came into effect. The Act also contains 
mandatory efficiency standards for electric motors and other industrial equipment, 
such as lamps and large heating and cooling systems. 

Renewable energy sources including hydropower accounted for just under 
7 per cent of TPES in 1992. The Energy Policy Act sets a goal of increasing 
production of renewable energy resources by 75 per cent from 1988 levels by 
2010. The Federal Government supports the development and use of renewable 
energy sources through Energy Department research and development pro
grammes and through subsidies for certain renewable supply technologies. The 
bulk of federal R&D spending on renewables is on solar energy. 

To promote use of alternative fuels, the Act requires federal and other fleets 
to buy alternative-fuel vehicles. The accepted gasoline substitutes are com
pressed natural gas, ethanol, methanol, propane, electriCity and hydrogen. 
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Figure 5.3 Energya structure and intensity 
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The Act also strengthens federal R&D on alternative fuels and provides significant 
tax incentives for the purchase of alternative-fuel vehicles (Chapter 7). 

The Clean Coal Technology programme includes 45 projects representing 
total investment of almost $7 billion to improve pollution prevention and emission 
control for coal combustion. Federal funding was significantly reduced in 1995, 
however. The Acid Rain Program also aims at controlling pollution from power 
plants and large combustion installations. 

Economic aspects 

US energy prices are among the lowest in the OECD, mainly because of the 
low level of energy taxation (Table 5.2 and Figure 7.4). A proposal for an energy 
or Btu tax in February 1993 was part of a presidential economic plan but was not 
adopted by Congress. The proposal would have amounted to about 2 cents per 
litre on gasoline, 0.9 cents per litre on heating oil, 0.92 cents per cubic metre on 
natural gas, $6.8 per tonne on coal and $2.70 per thousand kWh on nuclear 
power and hydroelectricity. Instead, a compromise tax on transportation fuels was 

Table 5.2 Comparison of energy prices, 1993 

US/OECD Europe US/OECD 

Price ratio 
Premium unleaded gasoline 0.43 0.71 
Automotive diesel fuel 0.53 0.64 

Light fuel oil industry 0.49 0.60 
household 0.68 0.71 

Heavy fuel oil industry 0.72 0.74 

Electricity industry a 0.58 0.64 
household 0.61 0.74 

Natural gas industry 0.75 0.81 
household 0.57 0.52 

Tax ratio 
Unleaded gasoline 0.16 0.39 

a) 1992. 
Source: IEA-OECD. 
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accepted, amounting to 1.13 cents per litre on gasoline, diesel fuel, bunker fuel 
and, with a two-year exemption, jet fuel. With this increase, total federal taxes on 
gasoline amount to 4.8 cents per litre. State taxes vary but are typically in the 
range of 4-6.5 cents per litre, averaging a little under 5.3 cents per litre. In all, 
taxes represent around one-third of the gasoline pump price - by far the lowest 
level among Member countries of the International Energy Agency. 

A study on direct and indirect federal energy subsidies, conducted by the 
Energy Department's Energy Information Administration, showed that subsidies in 
1990 amounted to $5-10 billion, or 1 to 2 per cent of the total value of US energy 
production. Removing these subsidies would have a significant impact on energy 
prices and thus lead to more efficient use of energy, given careful attention to the 
policies associated with implementation and timing. 

The Energy Policy Act includes various kinds of incentives through tax mea
sures (the so-called green tax package) for both energy conservation and more 
environmentally friendly energy production. Among these measures are tax 
breaks for purchases of cars and trucks that run on alternative fuels and a 
production tax credit of 1.5 cents/kWh for electricity from wind turbines and 
closed-loop biomass sources. 

3. Environmental Performance 

Emission reduction and air quality 

Since the 1970s, significant progress has been made in reducing emissions 
of most air pollutants. Lead emissions have dropped by 93 per cent since 1980. 
VOC emissions are being reduced but the attainment of the Geneva VOC proto
col target is uncertain. NOx emissions have been stable, in line with the Sofia NOx 

protocol, although they have not yet begun to decrease. S02 emissions have 
decreased, but much less than in most other large OECD countries. CO2 emis
sions show an increasing trend up to 1993. While the United States to some 
degree has decoupled economic growth and air pollution over the past 25 years, 
the trend has not been as strong as in most other large OECD countries. Today, 
the United States still has some of the highest emission rates per capita and per 
unit of GOP among OECO countries for S02 and NOx, and is the world's largest 
contributor of CO2 • 

Ambient air quality covered by NAAQS shows general improvement. 
Problems remain with ground-level ozone and transboundary air pollution (acid 
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precipitation). Recent findings raise important questions about the adequacy of 
NAAQS concerning the potential health risks posed by PM2.5 associated with S02 
and NOx emissions. NAAOS require the annual second-highest measured value 
to meet the standard value and many metropolitan areas do not meet this crite
rion. About 134 million people lived in designated non-attainment areas for one or 
more criteria pollutants in 1994. The number of people in areas that violated the 
NAAQS for ozone at least once in the previous three years was 90 million in 1994, 
compared with 140 million in 1990. The deposition of airborne pollutants still 
represents a significant stress for different types of ecosystem (Chapters 2 and 3). 

Implementation and cost-effectiveness 

Since the early 1970s, US air management policy has focused on the attain
ment of NAAOS, principally using regulatory measures on stationary and mobile 
sources. The 1990 Clean Air Act Amendments strengthened this approach fur
ther, classifying non-attainment areas and setting clear deadlines for attainment, 
strengthening the framework for State and Tribal Implementation Plans and 
requiring new regulations such as stringent automotive exhaust standards. At the 
same time, the amendments placed greater emphasis on market-based 
approaches and introduced some new approaches, such as technology-based 
hazardous emission standards and the Acid Rain Program. Some measures are 
already in place and a number of programmes are under development; however, 
the process of formulating state plans - the very basis of Clean Air Act imple
mentation - has suffered delays because of the large amount of work required. 

The complexity of federal-state-tribal-Iocal government relationships, and of 
the procedures regulating pollutant emissions, has meant that the process of 
implementation of regulatory policies has involved high transaction costs to regu
latory agencies at all levels of government and to the regulated industries. The 
actions of local authorities are often subject to state and sometimes to federal 
approval. The promulgation of federal regulations and standards, as well as the 
issuance of permits by state and local authorities, have often been hampered or 
delayed by litigation. Recent government initiatives such as the 33/50 Program, 
the Common Sense Initiative and Reinventing Environmental Regulation are 
attempting to address this problem, and such efforts should be pursued with 
determination (Chapter 6). 

Despite the early introduction of regulatory measures for air toxics, progress 
has been slow. This is due partly to the large number of compounds involved, and 
partly to the diversity of emission sources. US air management policy has recently 
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paid special attention to indoor air pollution, which may be an effective approach 
to reducing total airborne health risks. 

The Acid Rain Program is proving to be a success, with utilities meeting all 
permitting deadlines and all Phase I permits for S02 having been issued to 
182 power plants. Transactions involving over 1 million allowances, valued at 
$200 million, were made in 1993-94, signalling the development of a healthy 
allowance market. The S02 allowance trading system is an example of the pio
neering efforts in the United States on emission trading. Some states, notably 
California, are making even more extensive use of this instrument. These exper
iences would prove instructive to many other countries. 

Over the past 25 years, vehicle and fuel programmes have reduced emis
sions from a typical car by 70 to 80 per cent. Since 1970, the average fuel 
economy of new cars has almost doubled. Although the growth in vehicle use has 
offset much of this progress, these improvements resulted in reduction of vehicle
related emissions. 

Networks for monitoring and reporting on ambient air quality and emissions 
are well developed, greatly facilitating public access to information concerning air 
pollution. The high level of public participation and the transparency of procedures 
are impressive features of US rule making and implementation at all levels of 
government (Chapter 6). 

Although energy efficiency has improved over the last 25 years, progress 
stagnated in the late 1980s because of low energy prices; today, the United 
States remains one of the most energy-intensive economies among DECO coun
tries. With the Energy Policy Act of 1992 and the Climate Change Action Plan, it 
has given itself new tools to make progress again. These should be fully used to 
meet international greenhouse gas reduction commitments. Some voluntary pro
grammes, such as the Green Lights Program, have already begun gaining in 
effect. In spite of the difficulty of winning public acceptance, the United States 
should continue to consider introducing higher energy taxes. Raising energy 
taxes would help reduce pollution and energy dependence and possibly improve 
public finances. 

;:1 
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ECONOMY AND ENVIRONMENT* 

1. ECONOMIC DEVELOPMENT AND THE ENVIRONMENT 

Environmentally sound economic development 

Trends in the 1970s and 1980s 

Since 1970, economic development in the United States has led to an 
increase in GOP of 78.7 per cent (Table 6.1). Industrial production has grown by 
77 per cent. During the same period, emissions of most pollutants have 
increased. The growth in annual pollutant emissions did not parallel GDP growth, 
however, indicating a decoupling of economic growth and annual pollution loads. 
In certain cases, emissions actually decreased: S02 and lead emissions, for 
instance, are now less than in 1980 or 1970. Furthermore, emissions per capita 
have often decreased, indicating a clear improvement in pollution control. Use of 
fertilisers and pesticides has decreased as well, from a peak in 1976. These 
positive trends need to be qualified, however. 

First, since 1970 the US population has increased by 25 per cent, and this 
growth, coupled with migration of population, has increased pressure on the 
environment in many parts of the country. The fraction of the population in subur
ban areas has doubled, while that in rural areas has decreased by a factor of 
nearly two. The density of population in coastal regions has grown by about 
50 per cent. 

* This chapter takes into account the 1995 DECO Economic Survey of the United States. 
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Second, consumption patterns have not evolved to help relieve pressures on 
the environment. Total energy consumption per capita has remained stable, as 
has gasoline consumption. Motor vehicle traffic has doubled and the annual 
distance travelled by an average driver has grown by 51 per cent. Emissions 
by individual cars per kilometre have been considerably reduced, however 
(Chapter 7), offsetting the increases in mileage travelled and number of cars. The 
generation of municipal waste has not been decoupled from economic growth 
(Chapter 4). A growing quantity of low-level nuclear waste and spent fuel from 
nuclear reactors is in storage. 

Third, a number of indicators concerning the resulting state of the environ
mentare not satisfactory. The considerable reduction in point discharges has only 
partially solved water quality problems and a significant percentage of rivers and 
lakes are still not suitable for swimming and fishing (Chapter 3). Despite strong 
efforts, a sizable fraction of the US population (59 million) is still exposed to air 
that does not meet existing standards (Chapter 5). The average pH of precipita-

Table 6.1 Economic growth and environmental pressures 

Population 

Economic activity 
GDP 
Industrial production 

Selected environmental pressures 
SO, emissions 
NO, emissions 
CO2 emissions from energy use (excl. bunkers) 
Total primary energy supply 
Energy intensity 
Water abstraction 
Municipal waste generation 
Nitrogenous fertiliser use 
Consumption of pesticides 

Source: OECO. 

% changes 
---------- Period (if different) 

1970·93 1980·93 

25.8 13.2 

78.7 36.0 
82.5 33.2 

-30.8 -16.9 
13.4 0.3 
20.4 6.8 
31.2 12.6 

-26.5 -17.2 
6.5 -9.5 1990 

61.6 36.7 1975 
55.8 6.0 

-4.6 1991 

lio 

·1 
1 
'.~ 

.i 
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tion remained unchanged from 1985 to 1993. The numbers of endangered and 
threatened species and of extinct fish are growing; the area of wetlands is declin
ing (Chapter 2). 

The 1990s: towards sustainable development 

As early as 1980, the Global 2000 Report pointed at the long-term risks for 
economic and social development worldwide if proper actions in the field of 
environmental protection were not taken. In 1992, the United States endorsed the 
Rio Declaration, accepting sustainable development as the general goal of eco
nomic, environmental and social policies. Since then the Administration has intro
duced sustainable development as an important element of its environmental 
policies. EPA, in its first Five-Year Strategic Plan (July 1994), states that "we 
strive to achieve the productive and sustainable use of natural resources on which 
all life and human activity depend". 

The concept of sustainable development has already been incorporated in a 
number of areas. Very strict protection of natural monuments, national parks and 
rare species of fauna and flora was introduced long ago. Significant negative 
signals exist, however, such as growing water shortages in certain regions and 
the growing quantity of municipal waste. Urban, industrial and agricultural pres
sures on fauna and flora, as well as economic development partly based on urban 
sprawl, private transport and high energy and water use, could lead to patterns of 
consumption that might be called unsustainable. 

The President's Council on Sustainable Development, created in June 1993, 
considers steps that can be taken to foster economic development, environmental 
protection and social equity for both current and future generations. The council 
brings together 25 leaders from industry, government, environmental non-govern
mental organisations (NGOs) and labour, civil rights and tribal organisations. It is 
conSidering adopting a number of principles, including: "Protection of natural 
systems requires changed patterns of consumption consistent with a steady 
improvement in the efficiency with which society uses natural resources." Final 
recommendations to the President for a sustainable development strategy are 
expected by early 1996. A number of federal agencies have been working on 
contributions towards sustainable development. 

Despite such moves, there is no commonly shared view of how to attain 
sustainable development on the part of government, the scientific community or 
NGOs. There does exist a common understanding that all institutions, the private 
sector and individuals have roles to play in meeting the challenge. In addition, a 
number of existing features could contribute to sustainable development, such as 
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a strong tradition in technological development, a rich endowment in natural 
resources and land, a high level of education and vast information networks. 

There is also significant distortion in the US economy. As a result of under
pricing and the lack of application of the user pays principle, natural resources 
such as water and energy are overused. Significant subsidies, both environmen
tally disruptive and economically ineffective, are provided; for instance, govern
ment-built dams and irrigation networks are not paid for by users and, as a result, 
water quantities used for irrigation are very large; free parking provided to 
employees acts as an incentive for commuters to use their own cars instead of 
public transportation (amounting to a tax credit of $19 billion per year); fees for 
use of federal lands (e.g. for forestry or grazing) do not reflect the full cost. 

Integration, strategic planning and environmental goal setting 

if 

Government-wide co-ordination and policy development concerning the envi
ronment is formally the task of the White House (Table 1.3). EPA is the main 
federal agency responsible for environmental protection. Several attempts to 
upgrade it to departmental status have failed, but in practice the EPA Administra
tor has acted as a Cabinet member for the past ten years. EPA policies are co-
ordinated with the domestic policies of various departments, such as Interior (for 1 
nature conservancy), Energy, Agriculture (including forestry) and Transportation 
(Chapter 7). International environmental policies are co-ordinated and carried out 
with the State Department and under its lead. 

Recently, the Federal Government has given more weight to the concept of 
integration, in terms of both "internal integration", or the interdependence of 
administrative responses to environmental problems (e.g. air, water, waste) and 
the transfer of pollution from one medium to another; and "external integration", 
or integration of environmental concerns in economic and sectoral decisions. 

Concerning internal integration, several experiments have started to examine 
polluting facilities in a more integrated way. This work is based on single-medium 
legislation, but could evolve towards a more integrated approach, particularly in 
licensing new facilities. In July 1994, EPA issued its first Five-Year Strategic Plan, 
a "blueprint for change at EPA". The plan described EPA's strategies and princi
ples and the impact that the plan was expected to have on the different offices 
within the agency. It formulated seven guiding principles, including "pollution 
prevention" and "partnerships", and identified goals, strategies, measures of 
progress and key activities for each principle. This planning effort was mainly 
intended to increase intra-agency co-ordination; it was not an overall government 
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strategy, although given EPA's wide scope and central position in environmental 
protection, it did account for a large share of the total effort. 

Concerning external integration, the annual reports of the President's Council 
on Environmental Quality give a comprehensive inventory of current activities. 
Strategic planning in a broader context - with other departmental agencies and 
with various stakeholders - has not yet started, except in a few sectors 
(e.g. transportation). Further strategic environmental management by the whole 
Federal Government would seem a logical next step. 

In this direction, a first set of measurable national environmental goals is 
being prepared in close co-operation with more than 20 federal organisations as 
well as the 50 states. These goals focus on 15 environmental issues. The goal
setting programme establishes a series of environmental milestones for 2005 that 
might generally be reached with existing federal legislation and current resources. 
This activity should encourage technical innovation, improve policy effectiveness, 
and reduce the costs of environmental protection through flexibility in how envi
ronmental improvement is achieved. With firm goals that are widely supported, 
the Government will be able to specify the expected outcomes of its policy and be 
more accountable for the results. For these goals to become national goals, 
agencies and states, which share responsibility for the environment, should 
endorse them. 

Stakeholder initiative and response 

Environmental associations and foundations (environmental NGOs) play an 
important role in influencing the political debate on environmental policies and the 
decision-making process on laws, regulations and budgets at the local, state and 
federal levels. Environmental NGOs lobby to get long-term environmental policies 
higher on the political agenda by arranging meetings with governors, business 
representatives and representatives of communities, and by publishing articles 
and arranging discussions. 

Since the end of the 1980s, a number of voluntary programmes have been 
undertaken by the private sector to improve environmental performance. In 1988, 
the chemical industry set up environmental management programmes such as 
Responsible Care in an integrated management approach aiming at constant 
improvement within companies. In 1991, the 33/50 Program was initiated by EPA 
as a partnership of government, industry (more than 1 200 companies) and 
communities. The objective was to reduce releases of 17 highly toxic, high-priority 
chemicals by 50 per cent, compared with 1988 releases, by 1995; it had already 
been achieved in 1993 (Chapter 8). 
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The Common Sense Initiative, launched by EPA in 1994, aims at finding 
cleaner, cost-effective measures for pollution prevention using a voluntary 
approach at sectoral level. For six industries (iron and steel, metal finishing and 
plating, paper and pulp, automobiles, printing and computers/electronics), indus
try representatives, EPA, communities and environmental organisations identify 
policy and process changes that would lead to "cleaner, cheaper and smarter" 
results. 

Within the Climate Change Action Plan, participants in voluntary programmes 
aim at reducing greenhouse gas emissions, mostly by improving energy 
efficiency. Some large corporations take part in the programme. Under the Green 
Lights Program, more than 1 500 institutions are seeking to use more energy
efficient lighting technology (Chapter 5). 

Other voluntary programmes deal with improving water use efficiency, reduc
ing municipal waste generation by companies, developing energy-efficient 
desktop computers, promoting energy efficiency in corporate buildings and 
providing information to promote environmentally friendly design. In California a 
programme on waste minimisation requires counties to reduce the amount of 
waste sent to landfills by 25 per cent between 1990 and 1995 and another 25 per 
cent between 1996 and 2000 through voluntary action from the private sector; the 
1995 target appears likely to be met. Private industry and environmental NGOs 
also co-operate; for instance, General Motors and the Environmental Defense 
Fund examine the most cost-effective ways to clean up pollution and accelerate 
car scrapping programmes in California. 

Economic impact of environmental policies 

Environmental expenditure 

Total US expenditure on pollution abatement and control nearly doubled 
between 1972 and 1992 (Figure 6.1) and reached 1.8 per cent of GDP in 1993 
(1.6 per cent without household expenditure): expenditure in 1993 was $92 billion, 
including pollution abatement and control, $88.8 billion; regulation and monitoring, 
$1.6 billion; and research and development, $1.4 billion (Table 6.2). Capital 
expenditure is mostly for sewerage and abatement of car emissions. Expenditure 
on water pollution abatement is the largest, at 36 per cent (Table 6.3). Most 
expenditure (67 per cent) is by private enterprises. Public sector expenditure, 
53 per cent of which is funded by local authorities, mainly covers sewerage and 
waste water treatment and solid waste disposal (Table 6.3). After peaking in the 
late 1970s, federal pollution abatement and control expenditure has decreased by 
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Table 6.2 US pollution abatement and control expenditure, 1993 
(billion 1987 US$) 

Air 
Mobile sources a 

Fixed sources a 

Regulation and monitoring 
R&D 
Subtotal 

Water 
Sewera 

Industrial a 

Non-point sources a 

Regulation and monitoring 
R&D 
Subtotal 

Waste 
Industrial a 

Other a 

Regulation and monitoring 
R&D 
Subtotal 

Total 

a) Pollution abatement. 

Capital investment 

13.0 
7.1 

9.0 
4.3 

33.4 

Source: Department of Commerce, Survey of Current Business, 1995. 

Operating expenses 

6.2 

11.0 
6.5 

14.6 
15.7 

54.0 

Total 

13.0 
13.3 
0.6 
1.0 

27.9 

20.0 
10.8 
1.4 
0.7 
0.2 

33.1 

30.3 

0.3 
0.2 

30.8 

91.8 

Table 6.3 US pollution abatement and control expenditure, a 1993 
(billion 1987 US$) 

Public sector Business b Households Total 

Air 0.5 18.4 7.4 26.3 (30%) 
Water 12.6 19.6 32.2 (36%) 
Waste 9.0 21.3 30.3 (34%) 

22.1 (25%) 59.3 (67%) 7.4 (8%) 88.8 (100%) 

a) Does not include regulation and monitoring expenditures or R&D. 
b) Includes utilities. 
Source: Department of Commerce, Survey of Current Business, 1995. 
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Figure 6.1 US pollution abatement and control expenditure, 1972-93a 
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Source: Bureau of Economic Analysis. 



OECD ENVIRONMENTAL PERFORMANCE REVIEWS 135 

about one-third. EPA's budget for 1995, which is only part of federal expenditure 
for environmental protection, is $7 billion. 

In recent years, expenditures for waste management and for water pollution 
have steadily grown (Figure 6.1). According to EPA, pollution abatement expendi
ture will grow in the future and could reach 2.6 per cent of GDP in 2000 with 
current regulations. Part of this growth is related to implementation of 
"Superfund" site clean-up legislation and regulations on underground storage 
tanks (Chapter 4). Capital investment for pollution control is likely to decrease, 
however, from the current 2.5 per cent of total capital investment to 1.7 per cent in 
2000. 

Total federal expenditure for natural resources and the environment 
(Figure 6.2) is three times larger than the share for pollution abatement and 
control: a significant portion of expenditure goes to manage water resources 
(Chapter 3) and to conserve land, wildlife and nature. In addition, state and local 
environmental expenditure was about triple the size of corresponding federal 
expenditure in 1990 (Table 6.4). In all, total US environmental protection expendi
ture probably exceeded 2 per cent of GOP in 1993. 

Economic impact: competitiveness and employment 

Though this level of expenditure on environmental protection is relatively 
high, there is no evidence that it has affected national economic growth and the 
overall competitiveness of the private sector. Further adaptation of the economy 
to sustainable development may require higher expenditure for environmental 
protection; however, pollution prevention measures and integration policies 
should lead to less expensive pollution control, compared with end-of-pipe 
techniques. 

Several industries have gone through considerable changes in response to 
environmental concerns, not only through technological innovations but also in 
terms of marketing and public relations. Industries that adapted to new environ
mental requirements were strengthened by this process. The chemical industry, 
car manufacturers and the pulp and paper industry are examples. California's 
standards for cleaner cars in the 1970s resulted in cleaner cars for the entire 
country. US carmakers, which initially resisted strict standards, have seen a long
run advantage as a result of meeting the new standards: their cars can compete 
with "clean" cars from Japan and other countries. Whenever new standards have 
been introduced at a pace at which industry can adjust, environmental protection 
and competitive advantages have gone hand in hand. 

!i 
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Roughly 4 million jobs in 1992 (3 per cent of the work force for $170 billion of 
expenditure) were associated with environmental expenditure; this is seen as 
growing to over 5 million jobs by 2000 as a result of rising environmental expendi
ture. One-third of the jobs are in the manufacturing sector and one-third in finan
cial services and government. It is true that negative employment effects arise if 
firms are at a competitive disadvantage as a result of expensive environmental 
requirements. However, environmental costs represent at most a few per cent of 
turnover in many industrial branches. When the North American Free Trade 
Agreement was being negotiated, the risk of US polluting enterprises relocating in 
Mexico was discussed, but actually very few firms did relocate and few have been 
shut down for environmental reasons, before or after the agreement. Over the 
period 1970-87, the net employment effect of federal environmental programmes 
was calculated to be positive, leading to a reduction in unemployment equivalent 
to 0.4 per cent of the labour force.-----

The Federal Government has taken steps to stimulate the development of 
new and cleaner technology that could contribute to cost-effective pollution pre
vention and control. Specific federal programmes have been launched in partner-
ship with stakeholders. The 1993 Environmental Technology Initiative aims at 
promoting competitiveness through innovative technology development. The initi- , 
ative, based on partnerships of government with industry and private sector! 
researchers, seeks to support small business, enhance the competitiveness of 
US environmental technology firms in the growing global market, develop techno-
logical solutions to the most pressing environmental threats at home and abroad c 

~~~v~~~~t EPA's policy, regulatory and compliance framework to promote I 
Environmental impact statements 

The United States was the first country to introduce environmental impact 
assessment. Under the 1969 National Environmental Policy Act, federal agencies 
are required to incorporate environmental considerations in their proposals for 
legislation and other major federal actions significantly affecting the environment. 
This procedure, which has contributed considerably to the growing public and 
political awareness of environmental issues, has three levels. First, an undertak
ing mayor may not be chosen for a detailed environmental analysis. Second, if it 
is chosen, the federal agency proposing the undertaking prepares a written envi
ronmental assessment. Third, if this assessment determines that the environmen
tal consequences of the undertaking may be Significant, an environmental impact 
statement is prepared, which provides a more detailed evaluation of the proposal 
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Figure 6.2 Federal expenditure on natural resources and environment, 1970-93 

Billion 1987 US$ 
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Table 6.4 State and local environmental expenditure, 1990 
(billion 1987 US$) 

Sewerage 
Solid waste management 
Natural resources 
Parks and recreation 
Total 

Note: 1 per cent of GDP = $49 billion. 
Source: Council on Environmental Quality, 1995. 

16.72 
9.63 

10.69 
13.53 
50.58 
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and alternatives. Both the assessment and the statement require public 
involvement. 

The Council on Environmental Quality oversees the process; federal agen
cies may refer to the council in case of interagency disagreements. EPA plays a 
special role, being required to review and publicly comment on the environmental 
impact of other agencies' actions. EPA may refer to the council a proposal it 
considers environmentally unsatisfactory. From 1974 to 1993, there were 
25 referrals to the council, of which 15 were submitted by EPA. 

During the past ten years, some 450 environmental impact statements and 
10 000 to 20 000 assessments have been prepared annually. They have resulted 
in many cases in environmentally friendlier project design. In contrast to the 
environmental impact assessment laws in most of OECD Europe, assessment of 
major private projects is not included in US federal legislation. At state level, 
however, impact statements are often required for major private projects. 

2. Policy Instruments 

The command and control type of regulation that was the main instrument to 
implement environmental policy in the United States and most other OECD coun
tries in the 1970s and 1980s has led to a number of achievements. It is now being 
debated in the United States, however, as this approach is said to be insufficient 
to address future problems cost-effectively and without excessive litigation. New 
approaches to implementing environmental policy include expanded use of eco
nomic instruments, voluntary activities promoted through dialogue with stakehold
ers (as described above) pollution prevention, using place-based approaches and 
ecosystem management. Reforming the regulatory set-up is likely to improve co
operation among public authorities, environmental NGOs and other stakeholders. 

Regulatory instruments 

Achievements 

Twenty-five years of environmental policy and law making have resulted in a 
wide set of legal and regulatory instruments. Most federal laws deal with a single 
issue and specify what the executive branch is to do; in these acts, Congress 
goes into considerable detail in an attempt to satisfy the wishes of a variety of 
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stakeholders and to allocate government spending to specific projects and areas. 
To implement laws, numerous regulations describe in further detail what is prohib
ited, what has to be reported and how responsibilities are distributed among many 
authorities and institutions. The US system of government is more litigation ori
ented than in other OECD countries. Consequently, adversarial relations may 
arise between government and polluters, different levels of government, or 
government and NGOs: many issues related to environmental regulation are 
brought to the courts. 

Separate legal and regulatory regimes have been created for each environ
mental medium, with priority on reducing releases of toxic substances, cleaning 
up old waste sites and mitigating air and water emissions. Quality standards are 
health oriented. Wildlife protection is based on "a single species in its habitat" 
approach. Pollution reduction is mainly achieved by technology, which in most 
cases is added (end of pipe). The 1990 Clean Air Act Amendments led to further 
tightening of regulatory controls, mostly through technological changes. EPA is 
working to establish emission limits for 189 toxic air pollutants, based on maxi
mum achievable control technology, but is behind schedule. 

Regulations are enforced with the help of stiff penalties and non-compliance 
fees. During the 1980s, Congress steadily increased EPA's penalty authority and 
in 1990 Congress ordered the EPA force of criminal investigators to be quadru
pled. Non-compliance fees are calculated to be equal with the benefit derived by 
the polluter from the failure to comply with the regulations. When pollution dam
age occurs as a result of a violation of the law, the victims can ask compensation 
equal to three times the damage inflicted and government can ask punitive 
damages in addition to the normal fine. 

Regulatory instruments under debate 

The very successful environmental policies of the 1980s are now being 
debated in the United States, in part because they are placing severe constraints 
on a growing number of stakeholders. The complex regulatory framework is 
increasingly considered burdensome on enterprises, especially small and 
medium-sized ones, although environmental law is not appreciably more compli
cated than that in other fields of government policy. 

The current licensing procedure is criticised by industry because it is media 
specific and fragmentary and because certain large facilities may require hun
dreds of permits from many federal, state and local administrations. The stringent 
enforcement system is criticised because every year there are new records in 

,.J 
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federal indictments for environmental crimes, in federal fines collected and in 
years' worth of jail sentences. As a result of air quality requirements and drinking 
water regulations, small businesses and cities are now involved in the complex 
and costly regulatory process and are under threat of being fined for violations 
major and minor or for lack of reporting. 

To overcome negative reactions of stakeholders, a more flexible enforcement 
approach through reorganisation of EPA's enforcement and compliance pro
gramme was introduced in 1994. EPA has created several voluntary compliance 
programmes (see above under Stakeholder initiative and response). Fines may 
be reduced in favour of so-called Supplemental Environmental Projects leading to 
pollution prevention measures. In March 1995, the Administration took a new 
initiative called "Reinventing Environmental Regulation", which put forth ten prin
ciples for environmental regulation and announced 25 priority actions in a further 
effort to streamline the regulatory process. 

Primary responsibility for environmental protection was taken in 1970 by the 
Federal Government, the aim being to harmonise regulations and create a level 
playing field across the country. Federal grants to states supported capacity 
building in state administrations, but were accompanied by strict oversight to 
ensure that national standards were implemented. Many state and local govern
ments, now better equipped, are asking for more autonomy in protecting their 
environment. 

Cost-effectiveness 

In 1986, a comparative risk study was made to determine whether significant 
resources were being targeted towards problems that posed only moderate risks 
instead of addressing potentially more serious ones. The study aimed at reducing 
environmental risks cost-effectively and identifying risks that might emerge. The 
resulting report, "Unfinished Business" (1987), ranked and analysed 31 major 
environmental problems facing the country. 

Many studies have examined cost-effectiveness in general or as part of 
regulatory impact analysis. In the area of toxics, for instance, costs per premature 
death averted range widely. Lowering the risk of death, however, is only one of 
many environmental benefits so it is very difficult to compare elements of environ
mental policies. Cost-benefit analYSis is a useful tool nonetheless for comparing 
alternative options within a given policy. Although it is generally difficult to put 
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money values on environmental benefits, there are indications that, for example, 
the benefits of abating acid precipitation range from $2 billion to $9 billion per 
year, compared with abatement costs of about $4 billion per year. 

The efficient functioning of the US environmental regulatory system has been 
frustrated by the comparatively detailed character of the laws and regulations and 
the importance of litigation procedures in the United States. The system has 
become too adversarial, formalistic and process-driven, generating unnecessary 
work and slowing down decision making. The recent reform proposals (see below 
under Recent developments) are aimed at improving this situation and should be 
pursued with determination. 

Economic instruments 

Charges and taxes 

In general, user fees are rarely applied in the United States in terms of the 
user pays principle. Some municipalities charge for garbage collection and dispo
sal and collect fees on drinking water supply and waste water discharge, but most 
include related costs in local taxes. Most capital investment in sewerage 
and waste water treatment plants is paid not by water users but by taxpayers 
(Chapter 3). Metering of water supply and billing for both supply and treatment 
should be expanded as effective incentives for water conservation and pollution 
prevention (Chapter 3). 

As in other countries, there are a number of taxes related to the use of 
vehicles but few are linked with the level of environmental effects involved 
(Table 6.5). Energy prices in the United States are lower than in other countries 
because energy taxation is low. In particular, the US gasoline tax is one-sixth the 
level in OECD Europe (Chapter 7). So far attempts to increase energy or fuel 
prices significantly through taxation have been unsuccessful and the use of 
energy by all sectors of society has been quite large on a per capita or per GDP 
basis. 

A unique CFC allowance system has been introduced to facilitate phase-out 
of CFCs (Chapter 10), but little trading occurred prior to 1994. A strong CFC tax 
has been introduced ($2.43/kg); as a result, CFCs have been subject to both a 
production quota (decreasing over time) and a tax (increasing over time) 
(Chapter 10). 
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Market-based programmes 

In the 1970s, the U8 developed and implemented market-based programmes 
to help polluters reduce air pollution at least cost. The first instruments - known as 
offsets, bubbles, banking and netting - were designed in the 1970s but had little 
success. The southern Californian emission trading market started in 
1976 through a district regulation and is still in existence, but only a few firms per 
year have completed trades with one another. Colorado and North Carolina have 
established trading between point and non-point sources to reduce nutrient dis
charges to water supply. Trading in "lead rights", to bring down lead content of 
gasoline more cost-effectively, started in 1986. 

More recent programmes have had greater success. The Acid Rain Program 
under the 1990 Clean Air Act Amendments is based on a comprehensive permit 
and emission allowance system (Chapter 5). The overall level of allowances was 
chosen so as to reduce 802 emissions by about half by 2000. Rights are traded at 
$140 per tonne of 802 • According to one estimate, the use of allowances will 
reduce annual compliance costs from $6-7 billion to about $4 billion. Owing to its 
unprecedented size, this programme is widely viewed as a feasibility test. In 

Table 6.5 Main eco-taxes, a fiscal 1993 
(million US$) 

Federal motor fuel tax (30.7%, $0.184/US gal.) 
State and local motor fuel tax (1992) 
State and local fees for vehicle titles, registration inspections and operators' licences 

Sales tax 
Heavy truck (federal) 
Luxury car (federal) 
Tyres (federal) 
"Gas guzzler", propor!. to fuel consumption (federal) 

Use of truck taxes (federal) 
Ozone-depleting substance taxes (federal) 

Hunting and fishing licence fees (state and local) 

a) For more detailed information see: OECD (1995) "Environmental taxes in OECD countries". 
Source: OECD. 

19310 
22944 
11 771 

1199 
344 
305 
134 

605 
886 (1992) 
580 (1993) 
880 
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March 1995, 176 400 permits changed hands in public auctions for S02 pollution 
permits, a system introduced in Chicago in 1993. In addition, a revised trading 
system for NOx emissions was recently initiated in southern California 
(Chapter 5). 

In October 1995, the Chicago Board of Trade opened the first electronic 
market in used plastic milk containers, old newspapers and glass bottles. 

Other economic instruments 

A few environment-specific subsidies have been introduced (Table 6.6). In 
addition, various tax programmes aim at funding damage compensation or clean
up activities to be performed by public authorities (Table 6.7). 

The increasing emphaSis on third party liability and criminal liability of corpo
rate officers has led to greater care in avoiding releases of pollutants. The many 
actions taken against polluters under Superfund legislation have been an incen
tive for waste avoidance, on-site disposal, greater recycling and reduced disposal 
operations. The risk of being found liable for the costs of expensive clean-ups 
(e.g. the Exxon Valdez clean-up, $3 billion) or for major compensation for damage 
to ecosystems cannot always be covered by insurance in the United States 
because the pollution insurance market has shrunk considerably. Pollution liability 
insurance is not widely available because US insurers do not want to risk retroac
tive liability or pay for damage that could not be foreseen when the insurance 
contract was signed (a posteriori reinterpretation of contracts). To cover risks 

Table 6.6 Main environmental subsidies 

Non-refundable credit 
Solar and geothermal energy property 
Electric vehicle 
Reforestation 

Electricity from renewable sources (wind, biomass) 
Pollution control 

Source: OECD. 

10% of investment 
10% of investment 
10% of investment 

$0.015/kWh 
Interest on bonds issued by state or local 

government exempt from federal income tax 
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associated with underground storage tanks, many states had to create special 
clean-up funds. A very large compensation fund paid into by nuclear electricity 
generators has been created for damage due to radioactive releases. 

Executive orders requiring federal agencies to buy environmentally prefera
ble products can be an effective incentive for manufacturers to develop "green" 
products, provided that criteria for a wide range of products are established as a 
basis for tenders and decisions. 

is 
Table 6.7 Trust funds for environmental clean-up and damage, 1992j 

(million US$)i 
!$ 
!i 

Hazardous substance Superfund tax ($0.22 to $4.87/tonne for hazardous substances, 
$0.097/barrel for oil) 818 

Oil spill liability trust fund (up to $1 000 billion) a ($0.05/barrel) 295 
Underground storage tank trust fund tax ($0.001/US gal.) 157 

a) Mostly concerns spills that have not yet taken place. 
Source: OEeD Revenue Statistics. 

Recent developments 

Policies concerning pollution over the last 20 years have mostly been dedi
cated to clean-up and pollution abatement. The 1990 Pollution Prevention Act is 
gearing government agencies towards greater prevention by all stakeholders. 
New policies are based on the principle of pollution prevention; the aim is to 
develop policies that are economically efficient and focus on sources of pollution. 
EPA is seeking to incorporate multimedia (internally integrated) prevention princi
ples into its projects. 

EPA is also developing partnerships at all levels of society. Programmes 
such as the Common Sense Initiative and the Toxic Release Inventory fit into the 
process of expanding pollution prevention. Under a new project called XL (excel
lence and leadership), the Federal Government has invited whole industries, 
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specific facilities and government agencies (e.g. the Defense Department) subject 
to environmental requirements to suggest specific projects that will lead to better 
environmental results than under the current system, and at less cost. Over 
50 large industries, facilities, states and localities have already replied positively 
to this invitation. For instance, a computer chip manufacturer proposed a facility
wide contract that will substitute for individual permits, allowing it more flexibility in 
adapting new processes. 

Since 1990, EPA has been working to develop sectoral pollution prevention 
strategies for agriculture, transport and energy, as well as for the Federal Govern
ment and consumers. EPA and the Department of Agriculture signed an agree
ment in 1992 to develop an overall pollution prevention plan containing strategiC 
objectives for incorporating environmental goals, and a schedule for achieving the 
objectives. In the field of energy, a joint programme with the Departments of 
Energy and Commerce funds demonstration projects in industry linking energy 
conservation, economic competitiveness and pollution prevention. In 1994 the 
President signed an executive order to improve water conservation and energy 
efficiency in federal buildings and to increase investments in renewable forms of 
energy. This initiative could save $1 billion annually by reducing energy bills. 

The recent EPA approach also emphasises place-based programmes, as 
exemplified by the Chesapeake Bay area (Chapter 2) and the Great Lakes 
(Chapter 9). This approach takes the total ecosystem as a starting point for 
designing management strategies that are goal oriented and involve all stakehold
ers to preserve and improve the environment. This method has also been applied 
by the California Resources Department to overcome major political problems in 
implementing the Endangered Species Act in the Los Angeles area. 

A number of states and local authorities and constituencies no longer agree 
on the respective roles of federal (and regional) agencies and state and local 
governments in environmental protection, and they object to federal requirements 
that are imposed without corresponding funding. An act was adopted in March 
1995 to strengthen decentralisation and avoid these "unfunded mandates". State 
and local authorities, which today receive 46 per cent of total fiscal revenue 
(Table 1.2), do not believe that strengthening of environmental standards should 
be uniform across the nation and they wish to emphasise place-based 
approaches. 

An accord between EPA and the states concluded in May 1995 foreshadows 
a new modus operandi in federal oversight of how the states implement federal 
environmental statutes; once in effect, it will significantly scale back EPA involve-
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ment in state environmental programmes. The parties announced a National 
Environmental Performance Partnership System, which will entail setting national 
environmental goals and establishing concomitant indicators; it will require the 
negotiation of environmental performance agreements between EPA and each 
state. The states are expected to gradually increase their autonomy in environ
mental matters, while EPA will continue to provide expertise, help the states 
compare experiences, analyse environmental and compliance trends and serve 
as a backstop, ensuring that all states provide fundamental public health and 
environmental protection. As of 1996, 13 states are to participate in this system 
on a pilot basis. 

Other instruments for policy integration 

Physical planning 

There is no phYSical planning system at the federal level, nor, generally, at 
the state level. However, public authorities influence land use directly on publicly 
owned land (i.e. 40 per cent of the total land of the country). At the local level, 
zoning requirements and land use plans playa role in environmental protection. 
The use of environmental impact assessment influences infrastructure planning 
and design. 

The problem of urban sprawl has been recognised as a major issue in 
environmental management. For instance, in California a group of public and 
private organisations, including a bank, stated recently that unfettered sprawl 
burdens taxpayers, degrades the environment and lowers the quality of life. The 
group urged more definitive physical planning concerning new development and 
recommended that more efficient use be made of land that is already developed. 
The group's goals include a strong focus on job creation and housing in estab
lished urban areas (Chapter 4); establishment of a legal and procedural frame
work to create the desired certainty and advance knowledge concerning physical 
planning and send the right economic signals to investors; and the building of a 
broad-based constituency to combat sprawl, including environmentalists, commu
nity organisations, businesses, farmers and government leaders. Another exam
ple is Portland, Oregon, which is curbing urban sprawl by setting urban growth 
boundaries beyond which municipal services are not provided (Chapter 4). 

Despite recognition of the need for urban and suburban land use planning, 
there is a debate as to what extent private property rights can be altered by 
government action or planning. Some groups argue that government should not 
put significant restrictions on land use without providing adequate compensation 
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(the so-called "takings" issue) - that, for instance, it should not prohibit further 
urban development to protect an endangered species, or restrain agricultural 
development to preserve existing wetlands. A recent Supreme Court decision on 
owl and woodpecker habitats allows such restrictions. 

Environmental justice 

There is broad concern that actions of public authorities and the private 
sector lay disproportionate environmental burdens on minorities, low-income peo
ple and Native American communities. In 1990, the Federal Government started 
to include the concept of environmental equity in activities such as risk manage
ment, licensing and grants. In 1994, the President launched an Environmental 
Justice Initiative of federal action to address environmental justice issues in 
minority and low-income populations. Under this programme, activities of EPA 
and other federal agencies will be reviewed from the angle of environmental 
justice and more attention will be paid to education of and public partiCipation by 
under-represented groups of society (Chapters 3, 4 and 9). Several states 
(e.g. Louisiana, Texas) have their own environmental justice programmes. 

Public participation 

Public partiCipation depends heavily on environmental awareness on the part 
of citizens, of strong environmental associations at federal and state levels and of 
grassroots groups in communities. Polls in 1994 and 1995 indicate sustained 
public support for strong environmental policy. 

Environmental legislation requires public participation from the earliest 
stages. When considering the merits of proposed legislation, congressional com
mittees and subcommittees can hold public hearings to receive written or spoken 
testimony. Each year EPA sends out proposed regulations to more than 
10 000 interested citizens for comment and attaches a review of comments to the 
proposals. In the environmental assessment procedure, the public participates in 
"scoping meetings" to determine the scope of issues, and can comment on the 
draft and final impact statement. Many federal and state environmental laws 
require public notification and availability of licensing documents and opportunity 
for public hearings during the licensing process. 

Public partiCipation also includes the right of public interest groups and citi
zens to sue federal or state governments for not implementing environmental laws 
and regulations. Since 1970, this right has been provided in all major environmen
tal laws. Citizen groups seek court orders to enforce non-discretionary duties of 
federal agencies, especially when the agencies do not meet deadlines imposed 
by Congress. 
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Overall, the high levels of legally required public participation and of public 'i 
involvement are outstanding achievements of US environmental policy. il 

7 

Access to information :4 

Public access to official data goes back to the 1966 Freedom of Information 
Act. Under US law, citizens have the right to information, with no demonstration of 
relevance required. Access may be restricted in cases of confidential business 
information, national security and judicial secrecy, however; and while courtrooms 
can be an important source of information, litigants increasingly want their settle
ments stricken from the formal record. Some states have recently passed laws, 
and bills have been introduced in Congress, to limit restrictive court orders and 
confidentiality agreements. In addition, EPA is considering action to make some 
categories of enforcement records open to the public. 

The Toxic Release Inventory provides information on releases from over 
20 000 manufacturing sources annually. This information, which is easily accessi
ble to the public, contributed to considerable reductions of releases under the 
pressure of citizen action. The scope of this instrument was enlarged in 1994: it 
now lists 654 toxic chemicals. A 1993 executive order aims at halving toxic 
emissions from federal facilities by 1999, and requires the facilities to make public 
any release of toxic pollutants. 

Co-operation between EPA regional offices and local communities is seen as 
a way to improve communication. For instance, the office may help set up so
called on-site focus groups, which determine how to raise awareness among all 
groups in the community, including inner-city or low-income groups. Under the 
Emergency Planning and Community Right-to-Know Act of 1986, communities 
have acquired access to information on toxic chemicals existing in their vicinity. 

Environmental information 

National reports, such as "Environmental Quality", issued by the Council on 
Environmental Quality, mostly describe the achievements of the Federal Govern
ment. In specific areas, EPA provides very comprehensive reports, such as the 
annual "National Air Quality and Emission Trends" and public access to a 
database with air quality data; and periodic reports on municipal solid waste. 
Regular, comprehensive and nationwide reports on the quality of surface waters, 
however, are not yet available. 

Some 20 federal agencies are involved in environmental data collection, 
including the National Oceanic and Atmospheric Administration (NOAA) and the 
US Geological Survey. A very informative EPA-sponsored "Guide to Selected 
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National Environmental Statistics" is published, but a centralised access channel 
for these data does not exist. Environmental data are also collected at state or 
local level and by NGOs. In 1993, EPA emphasised the need to develop central
ised access to data and to focus efforts on a multimedia information base. Sys
tems are being designed to supply data and analyses through approaches includ
ing new forms of co-operation with other federal statistical agencies. 

So far there has been no periodic publication on environmental data at 
national level. Such a report would give a comprehensive picture of the state of 
the environment, the achievements of environmental policy and remaining envi
ronmental problems. The current gaps in overall state of the environment report
ing may be caused by deficiencies in monitoring and data analysis nationwide or 
by the lack of a central bureau of environmental statistics. 

Environmental education 

Federal initiatives on environmental education received a new impetus in 
1990 when federal agencies formed partnerships with an array of public and 
private organisations. EPA administers two grant programmes: one to train edu
cators and one to fund projects developed by schools, colleges and universities, 
education agencies and public interest groups. Some states have environmental 
education legislation and many school systems teach environmental curricula at 
all ages. Grassroots organisations contribute in many communities to environ
mental education. EPA recognises that the future of environmental education lies 
in these state and community efforts. 

Environmental research and development 

Over many years, various federal agencies have funded a large and diverse 
body of environmental research and development: the annual total amounted to 
$4.5 billion in 1992. NASA and the Departments of Energy and Defense have 
been the largest environmental R&D spenders, while EPA and NOAA together 
accounted for 15 per cent of total spending (Table 6.8). 

In 1993, the Federal Government established the National Science and 
Technology Council to improve co-ordination of federally funded science and 
technology activities. The Committee on Environment and Natural Resources, 
one of the council's ten committees, comprises representatives of federal environ
mental agencies; it has been given the task of developing an environmental R&D 
strategy, identifying priorities and facilitating planning, co-ordination and commu
nication among federal agencies. Seven subcommittees deal with global change, 
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biodiversity, resource use, water resources, air quality, toxics and waste, and 
natural disasters; three others deal with cross-cutting topics - the social and 
economic sciences, risk assessment, and technology and engineering. The com
mittee has produced a draft R&D strategy. 

Within EPA, the Office of Research and Development, whose 1995 budget is 
$571 million, employs over 1 800 people in three national laboratories and two 
national centres, conducting or funding research and development and compiling 
technical and scientific knowledge to enhance EPA policy development. The staff 
size has remained constant over the last decade, but the budget has grown 
steadily from a low in 1983. Under the new National Science and Technology 
Council research strategy, the Office of Research and Development will use a risk 
framework to determine programme priorities and will modify its programmes so 

Table 6.8 Federal spending on environmental R&D, fiscal 1992 
(million US$) 

Main agencies 
NASA 
Department of Energy 
Department of Defense 
National Science Foundation 
Department of Interior/US Geological Survey 
EPA 
NOAA 
11 other agencies 

Total 
of which: Environmental science 

Engineering and related R&D 
Social sciences 
Information and data 

of which: Basic research 
Applied research 
Development 
Facilities 

Source: EPA. 

826 
799 
577 
541 
367 
347 
319 

Less than 200 each 
4489 
3072 
1156 

241 
219 

1 528 
1 580 
1275 

106 
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that half its funding goes to long-term research. Peer review procedures for grants 
and products will be strengthened. 

The council's research strategy and consequent changes within various fed
eral agencies should help orient environmental research more towards the needs 
of policy development and strengthen further the scientific basis of environmental 
pOlicies. 

3. Environmental Performance 

Achievements in implementing environmental policies 

The serious environmental problems of the 1960s and 1970s required urgent 
action. Laws and regulations of the command and control type have been the 
main instrument to implement US environmental policies, on an issue-by-issue 
basis. They have proved very effective and a number of clear achievements can 
be recorded. 

First, as a result of economic changes, of some energy efficiency gains and 
of environmental policies themselves, the direct coupling of economic growth and 
environmental deterioration has been broken for important pollutants such as lead 
and S02. Although a significant share of GOP is devoted to environmental protec
tion, there is no evidence that the economy has been adversely affected as a 
whole by strong environmental protection policies. The private sector is showing 
an increasingly proactive attitude towards environmental protection and sustaina
ble development. 

Second, in a number of cases, the country as a whole and some states have 
been world leaders in standard setting for emissions to improve environmental 
quality. In general, strict environmental standards promote technological develop
ment and provide industry with a comparative advantage: the ability to respond to 
strict requirements in other countries as well. 

Third, strong compliance and enforcement form a cornerstone of government 
accountability in environmental protection. By rough estimates, the compliance 
rate is 85 per cent in the United States. Enforcement is in general well developed. 
Environmental laws and regulations have given rise to considerable litigation. As 
a result, much government effort has been put into procedures rather than solving 
environmental problems. For example, it is often said that a large amount of the 
financial resources under Superfund has been spent on litigation procedures 
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rather than on cleaning up hot spots; while that is an overstatement, this percep
tion of the situation affects the roles of government and corporations in environ
mental protection (Chapter 4). 

Fourth, public participation and access to government information on the 
environment have been developed successfully and can be seen as a model for 
other OECD Member countries. The many legal provisions for public participation 
have led to active involvement of NGOs and citizen groups and to a more demo
cratic approach to environmental protection. Activities in environmental education 
are in a development stage and could be usefully enlarged. 

Fifth, environmental laws and regulation have been based, more than in any 
other country, on environmental science and research; strong environmental 
research and development has influenced not only domestic policies but also the 
international environmental agenda. 

Expanding the mix of policy instruments 

Experiments have been carried out with market-oriented instruments, espe
cially trading mechanisms for emission permits or allowances, to improve cost
effectiveness. The performance of air emission trading programmes should be 
carefully analysed because of their potential for application in other areas or other 
countries. In a few cases, fiscal instruments have been used and the experiences 
were positive (e.g. for phasing out CFCs). 

Overall, various levels of government in the United States have not realised 
much of the potential of economic instruments to achieve environmental progress. 
New steps should be taken to introduce economic instruments in conjunction with 
regulatory and voluntary agreements. In particular, federal and state governments 
should further promote the use of volume-based fees or charges for municipal 
services such as solid waste disposal, drinking water supply and waste water 
treatment. 

Although there is evidence that raising energy prices would be beneficial in 
terms of energy saving and environmental protection in general, there is strong 
resistance to increasing energy taxes, even though there is no evidence that 
gradually raising energy prices would adversely affect the economy as a whole. 
As a result, other instruments are selected, but they are likely to be less cost
effective and to have less impact on the private sector and households. 
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Proposals for a "tax shift" as well as drastic cuts in subsidies that adversely 
affect the environment should be analysed for their ability to promote reduction in 
the budget deficit and to improve environmental and economic effectiveness. The 
compatibility of financial assistance with the polluter pays and user pays princi
ples should be assessed. 

Various voluntary programmes have recently been introduced, with positive 
results so far; in the most successful cases, they are used in combination with 
other instruments. In the long run, strictly voluntary programmes may not be as 
successful in achieving environmental goals. 

Because of the focus on compliance data, the private sector spends consid
erable effort on reporting to federal agencies and to state and local governments. 
Little overall data exist on the state of the environment and achievements in terms 
of improved environmental quality. Further efforts to provide periodic, comprehen
sive data on the state of the environment and indicators at country level are 
necessary to support policy performance analysis and policy making and to better 
inform the public. States and major cities should be encouraged to undertake 
similar reporting. It would be most useful to centralise access to environmental 
data. 

A new focus for environmental policies 

Many people think environmental policies are now at a crossroads - not 
because there is less environmental concern than ten years ago, but because 
new and alternative approaches to policy development and implementation 
appear desirable. In fact, new policies are already being followed. 

First, they aim at promoting licensing procedures based on multimedia and 
pollution prevention approaches for major polluting installations, along the lines of 
the environmental assessment procedures. 

Second, approaches based on meeting the specific needs of sectors or 
places (e.g. the Common Sense Initiative, measures affecting Chesapeake Bay) 
are expected to provide more flexibility in choosing how to meet environmental 
objectives, with less emphasis on uniform regulations. 

Third, in preparing regulations, more and more emphasis is put on the need 
for cost-benefit analysis and risk assessment to avoid using costly measures to 
solve less important environmental problems. Because these methodologies 
entail much uncertainty, they cannot replace political decision making and can 
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easily be misused in judicial procedures. They may, however, provide useful 
information, especially in comparing alternative strategies and options to achieve 
stated environmental objectives. These methodologies require good communica
tion with stakeholders and other interested parties, who provide information used 
for policy formulation and for cost-benefit and risk assessment. 

Shifting strategies too quickly, or adopting new strategies without proper 
evaluation of previous ones, may lead to a feeling that environmental policy is part 
of a game between politicians and successive administrations. There is clearly a 
need for a more consistent, long-term approach towards integration of environ
mental and sustainable development concerns in government activities. 

Institutional integration 

Most environmental laws and regulations have been prepared in piecemeal 
fashion, mostly using a single-medium approach. This has promoted neither the 
development of an overall environmental strategy nor the integration of environ
mental policies with other policies. Despite overall concern about the environ
ment, the focus is still on separate issues and on remedying environmental 
deterioration rather than on the underlying causes of environmental problems, :l 

such as urban sprawl, energy use and consumption patterns. The concept of 
sustainable development is not yet well understood by the public. The President's 
Council on Sustainable Development may bring new impetus to this area. 

Co-operation among federal departments and agencies in the environmental 
field is growing, despite the scattered structure of environmental law. In some 
cases, as for trade and environment, special interagency co-ordination bodies 
have been set up. Further efforts will be needed to promote government-wide 
environmental action, involving all federal agencies. 

The new environmental goal-setting programme may prove a major step 
forward in the integration process. It will require strong interagency co-operation 
and close liaison with the goal-setting efforts of the Council on Sustainable 
Development. 

Environmental concerns are now seen as major issues of policy development 
and implementation by a wide variety of stakeholders, including industry and 
financial institutions. Co-operation with the private sector has been initiated 
through a series of voluntary programmes. The Common Sense Initiative should 
indicate the path that much co-operation might take in the future. 
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Now that states have developed their own environmental policies and envi
ronmental institutions, the role of states in environmental protection is likely to 
evolve. Some states have already played a leadership role for the country as a 
whole, notably California on car emission standards. But in the future, given the 
wide differences among states, it will be difficult to find the right balance between 
direct federal action and fairly independent state action: on the one hand the 
country is a single market operating under uniform laws, thereby requiring uniform 
federal environmental standards for products, transportation and trade; on the 
other hand, in many environmental matters at a more local level or of regional 
interest, states can become major players. Negotiated and collaborative action 
between federal and state governments will be further needed, together with 
effective mechanisms to monitor environmental performance. 
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SECTORAL INTEGRATION: TRANSPORT 

1. Effects of Transport on the Environment 

Current situation and transport sector trends 

Transport plays a key role linking the social and economic activities of the 
vast territory of the United States. After the Second World War, development went 
hand in hand with the rapid rise in motor vehicle ownership. As a result, a low
density land use pattern was created. More than in most countries, lifestyle has 
become dependent on the private use of the motor car. 

In 1991, motor vehicles (cars and trucks) in the United States were driven a 
total of 3500 billion kilometres, more than the distance travelled in all other DECO 
countries combined. The number of vehicle-kilometres travelled per capita was 
almost twice the OECD average (Figure 7.1). Car ownership in the United States 
reached 57 per 100 persons in 1993, the highest among OECD countries. 

Passenger traffic 

Passenger traffic reached 6 700 billion passenger-kilometres in 1992, an 
86 per cent increase from 1970; the GDP increase in the same period was 74 per 
cent. Average per capita travel was 25 000 kilometres per year, of which about 
90 per cent was by motor vehicle. Motor vehicle travel has doubled in the last two 
decades. A variety of trends contributed to this growth: increases in the workforce 
and in vehicle ownership, decreases in average occupancy of vehicles, greater 
trip lengths, changing patterns of workplace and residential settlement, and 
decreases in the cost of driving. Surface public transport accounted for only 3 per 
cent of all passenger traffic, compared with about 15 per cent in Europe. 
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Figure 7.1 Trends in the transport sector 
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Air travel, with 9 per cent, is the most rapidly growing mode, up from 3 per cent 
in 1970. 

Freight traffic 

US freight traffic reached about 4 800 million tonne-kilometres, excluding 
coastal waterways, in 1992. Rail accounts for 37 per cent, trucks 29 per cent, 
inland watercourses 15 per cent, oil pipelines 19 per cent and air less than 1 per 
cent. Intercity freight transport increased by about 50 per cent between 1970 and 
1990; the share of rail was fairly stable and that of trucks grew gradually. 

I nfrastructu re 

The road system extends over 6.3 million kilometres (1993): 20 per cent is in 
urban areas and 80 per cent in rural areas. The density of road per unit area is 
lower than in countries such as France, the United Kingdom or Japan, reflecting 
the lower population density and greater land area in the United States. The per 
capita road length of 24.4 kilometres, on the other hand, is very high compared 
with the OECD average of 13.4 kilometres. The capacity of the road system has 
been more or less constant since the 1970s. 

Railways cover 180 000 kilometres and intercity pipelines have a total length 
of 2.4 million kilometres. The United States has some 17 500 airports, more than 
the rest of the world combined. 

Effects of transport activities 

Transport is a major source of air pollution. Most transport emissions come 
from motor vehicles, which in 1993 accounted for 45 per cent of NOx, 82 per cent 
of CO and 37 per cent of VOC emissions. Between 1980 and 1993, despite 
continued increases in vehicle travel, vehicle-related CO emissions decreased by 
23 per cent, NOx by 13 per cent and VOCs by 32 per cent, due to improved motor 
vehicle technology (Chapter 5). 

Motor vehicles emit several probable or definite carcinogens, such as ben
zene, formaldehyde, acetaldehyde, 1,3-butadiene and particles. EPA estimates 
that motor vehicle air toxics could account for about half of the cancers caused by 
outdoor sources of air toxics. 

In 1993, transport accounted for 36.5 per cent of the country's total final 
energy consumption. Per capita transport-related energy consumption was 
2.0 tonnes (metric tons) of oil equivalent (toe), much higher than the OECD 

! 

j 
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average of 1.1 toe. Light-duty vehicles (cars and light-duty trucks) accounted for 
about half of transport energy use, airplanes for 23 per cent and freight trucks for 
23 per cent. Transport's share of US oil consumption was nearly 70 per cent and 
the sector generated 29 per cent of US CO2 emissions from fossil fuel combustion 
in 1993 (Chapter 10). 

The reliance on motor vehicles has resulted in a high percentage of land 
being devoted to roads, parking and related uses in urban areas. Motor vehicle 
use and transport infrastructure in urban areas are sources of noise, vibration, 
landscape disturbance and segmentation of neighbourhoods. Roads and rail
ways, particularly in rural areas, can result in loss or fragmentation of wetlands 
and other ecosystems. 

2. Responses 

Objectives 

In its early stages, US transport policy was principally aimed at enhancing 
mobility through the improvement of the road and mass transit systems. Begin- 1 
ning in the late 1960s, new issues such as environmental protection, energy 
conservation and urban economic revitalisation gradually became important 
aspects of transport policy. 

The Department of Transportation has as its mission to provide current and 
future generations with a transport system that is safer, more environmentally 
sound and more efficient. The department's 1994 strategic plan includes the 
following goals: 

- develop a transport system that integrates all modes and emphasises 
connections, choices and co-ordination of transport services; 

- invest strategically in transport infrastructure that will increase productivity, 
stimulate the economy and create jobs; 

- accelerate technological advances to make transport systems more effi
cient, safe and environmentally sound; 

- promote safe and secure transport; 
- actively enhance the environment. 

The Clean Air Act as amended in 1990 classified non-attainment areas of the 
National Ambient Air Quality Standards (NAAQS) for ozone, CO and PM10 in 
terms of various pollution levels, and set deadlines for attainment. Although this 
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framework does not include independent targets for emissions from the transport 
sector or for volumes of traffic, it provides transport policy with a strong guideline 
because motor vehicles account for a significant part of total emissions. State 
Implementation Plans for air management are required to set targets and stipu
late measures to attain the NAAQS (Chapter 5). 

Administrative framework 

Institutions 

At the federal level, the Department of Transportation is responsible for 
planning and implementing transport policy, including safety standards and other 
key aspects, as well as distributing federal funds and co-ordinating with other 
federal agencies. Within the department, subsidiary agencies such as the Federal 
Highway Administration, the Federal Railroad Administration, the Federal Transit 
Administration and the Federal Aviation Administration deal with individual trans
port modes. EPA sets emission standards for motor vehicles and can influence 
transport policy under various provisions of the Clean Air Act - for instance, 
through the approval process for State Implementation Plans. 

State and local authorities have an important role in planning and implement
ing transport measures. About 95 per cent of roads, including Interstate highways, 
are managed by state and local governments. One main state responsibility is the 
planning and implementation of measures to achieve ambient air standards. A 
prominent role is played by metropolitan planning organisations - regional coun
cils or associations of local governments that plan and co-ordinate programmes 
and activities of interest to a metropolitan area. Local governments implement 
transport control measures, such as traffic flow control and parking policy; they 
also manage airport facilities. Local public transport services are provided by local 
governments or quasi-governmental companies. 

Planning 

In the 1970s and 1980s, State I mplementation Plans included few transport
related measures because of a lack of experience and co-ordination among 
authorities and the unpopularity of measures that would affect the general public. 
The 1990 Clean Air Act Amendments introduced a requirement that transport
related measures be included in the state plans for non-attainment areas, 
depending on the degree of air pollution; the amendments also require transport 
plans, programmes and projects to conform with the state plans, and they set up 
stringent compliance criteria and sanctions (Chapter 5). 
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A series of acts provides federal grants to state and local transport projects 
and requires states and local authorities to establish transport plans for federally 
assisted projects. The 1991 Intermodal Surface Transportation Efficiency Act 
(ISTEA) is the latest in this series, applying to 1992-97; it requires states and 
metropolitan planning organisations to establish long-range, multimodal transpor
tation improvement plans and update them periodically. The public must have the 
opportunity for comment, and consideration of the environmental effects of trans
port decisions is an important factor in the planning process. 

Measures concerning vehicles and fuels 

Emission control of new vehicles 

Regulation of new passenger vehicle exhaust gases was introduced in Cali
fornia in 1964; nationwide controls were instituted in 1966. The 1970 Clean Air 
Act specified a revolutionary standard, requiring a 90 per cent reduction of emis
sions in new cars; the corresponding regulations had been implemented by 
1981, with only the NOx standard modified. The standards, in grams per kilometre 
(g/km), were 2.1 g/km for CO, 0.25 g/km for non-methane hydrocarbons and 
0.62 g/km for NOx; they required the use of three-way catalytic converters. The 
1990 amendments stipulated even more stringent standards for passenger vehi
cles - 0.15 g/km for hydrocarbons and 0.24 g/km for NOx (the CO value was 
unchanged) - to be phased in from 1994 to 1996. In addition, a low-temperature 
standard (at -7°C) for CO was introduced in 1990, aiming to reduce the high 
CO emissions produced when the engine and catalytic converter are cold 
(Figure 7.2). 

Emission controls for heavy-duty diesel trucks and buses were introduced in 
the mid-1970s, but for many years these vehicles were not significantly regulated. 
As measures for light-duty vehicles proceeded and health concerns about particu
lates and NOx grew, heavy-duty diesel engine emissions became a more impor
tant issue, and technological development enabled cost-effective measures. In 
1985, EPA adopted stringent emission standards for diesel trucks and buses, to 
take effect by 1994. These standards are to be further tightened in response to 
the 1990 Clean Air Act Amendments. EPA, the California Air Resources Board 
and heavy-duty engine manufacturers have signed a statement of principles 
calling for significantly tighter engine standards for on-road heavy-duty vehicles 
beginning in model year 2004. EPA has also issued regulations for off-road 
vehicles and engines (e.g. farm equipment, diesel engines in the construction 
industry and some vessels); standards for other types of equipment have been 
proposed. EPA will issue emission standards for new locomotives in 1996. 
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As buses operate primarily in urban areas, emissions from buses have a 
significant effect on urban air quality. The particulate standard for urban transit 
buses was first reduced by 60 per cent, from 0.25 to 0.1 gram per brake-horse
power hour, then to 0.07 in 1994; it will be set at 0.05 in 1996. Although it is 
expected that redesigned diesel bus engines equipped with catalytic converters 
will be able to meet these standards, some transit operators are expected to 
consider alternative fuels, such as methanol and natural gas. Retrofitting to 
reduce particulate emissions is required for pre-1994 models in some metropoli
tan areas; buses are generally used far longer than federal guidelines 
recommend. 

Fuel efficiency 

In response to the oil supply problems of the 1970s, the corporate average 
fuel economy (CAFE) programme was introduced in 1978 to improve the fuel 
efficiency of cars. CAFE set up fuel economy standards in terms of distance per 
unit of fuel, applied to the average fuel consumption of the whole range of a 
manufacturer's or importer's cars. If there is a shortfall in meeting standards, the 
Federal Government charges a civil penalty in proportion to the degree of shortfall 
and the number of cars ($5 per car per 0.04 kilometre-per-litre shortfall). A surplus 
of attainment can be used to offset shortfalls in other years. The standard for cars 
was 7.6 kilometres per litre for the 1978 model year; it was stepped up to 
11.6 kilometres per litre in 1985 and has been unchanged since then. Domestic 
manufacturers mostly comply with the standards; some foreign manufacturers 
and importers pay a penalty as a result of the composition of their model range. 
The average fuel efficiency of cars in use began improving steadily in the 
mid-1970s but seems to have reached a ceiling in the 1990s (Figure 7.3). 

The fuel efficiency of new American cars is within the range of that in other 
OECD countries: it is somewhat lower than the average. The overall fuel effi
ciency of passenger cars in the United States was 9.1 kilometres per litre in 1992. 
Including cars and other light-duty vehicles, however, European passenger vehi
cle fleets are more efficient than the US fleet, partly because Americans purchase 
more light trucks for personal travel and partly because American cars are larger 
than their European counterparts. The size of cars is not likely to be reduced 
further because of safety concerns and consumer preferences for comfort. 

Inspection and maintenance 

The average car in use emits three to four times more pollution than stan
dards allow for new cars. The average age of the US passenger fleet is currently 
seven years; as vehicles usually become less clean-burning with age, this means 
that 55 per cent of vehicles now on the road are high emitters of pollutants. 
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Figure 7.2 Selected emission standards for cars and light-duty trucks 
(% of pre-regulation emissions) 
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Figure 7.3 Average fuel efficiency of cars in use, 1975-92 
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Inspection/maintenance programmes were introduced in the 1980s to better con
trol emissions from cars in use; 70 cities and several states already had such 
programmes in 1990, before the Clean Air Act Amendments. 

The 1990 amendments required either basic or enhanced inspection/ 
maintenance programmes in 179 cities in 38 states, depending on the severity of 
pollution. Basic programmes involve a simple emission test and check of emis
sion control devices; enhanced programmes involve more comprehensive and 
sophisticated emission testing and functional checks (e.g. for evaporative emis
sions other than tailpipe exhaust). EPA estimates that enhanced inspection/main
tenance programmes can yield a 28 per cent emission reduction. Enhanced 
inspection/maintenance has been controversial in many states, however, espe
cially the EPA regulatory preference for centralised test-only inspection pro
grammes. Opponents cite concern about the impact on the car repair industry and 
inconvenience to car owners. 

The amendments also require cars to have under-the-hood systems and 
dashboard warning lights that let the driver know whether pollution control devices 
are working properly. The amendments doubled to 160 000 kilometres the dis
tance over which pollution control devices are required to be in good operating 
condition. 

Fuel quality 

The United States introduced unleaded gaSOline as early as 1975, when the 
first catalytic converters appeared. The use of unleaded gasoline then expanded 
Significantly and the lead content in leaded gasoline was reduced. This contrib
uted to the reduction of lead emissions. The complete phase-out of leaded gaso
line for road vehicles will be concluded by January 1996. As lead was being 
phased out, however, refiners changed gasoline formulas to compensate for 
octane loss, thereby making gasoline more likely to release VOCs. 

The addition of oxygen compounds to gasoline can improve combustion and 
reduce CO emissions. Several cities have long required wintertime use of oxy
genated gasoline. Since November 1992, gasoline sold in 31 metropolitan areas 
in the winter must contain 2.7 per cent oxygen. The most common additives are 
ethanol and methyl tertiary-butyl ether. 

Another fuel-related measure is reformulated gasoline. In a programme start
ing in 1995, vehicles in nine metropolitan areas are required to use this kind of 
gasoline and up to 87 cities can join voluntarily. Reformulated gasoline specifica
tions include a minimum oxygen content of 2 per cent, a maximum benzene 
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content of 1 per cent, and no heavy metal additives. Overall emission perform
ance standards call for at least 15 per cent reductions of hydrocarbon and toxic 
emissions by 1995 and 20 to 25 per cent reductions by 2000. It is expected that 
refineries will have to restrict or delete certain highly volatile compounds, aromat
ics, olefins and sulphur to meet the specifications. Reformulated gasoline now 
accounts for about a third of all gasoline made, though its use has been contro
versial because of health concerns. 

The maximum allowable sulphur content in diesel fuel was halved to 0.05 per 
cent in 1993, thereby permitting the application of catalyst technology to reduce 
diesel particulate emissions. 

Promotion of lower-emission vehicles 

As the further strengthening of emission standards for regular gasoline and 
diesel vehicles becomes more costly and technologically difficult, the United 
States has begun to explore the potential of lower-emission vehicles using alter
native fuels. The use of such vehicles now is very limited. Out of a national total of 
190 million cars, trucks and buses, 30 000 use liquefied petroleum gas, 
30 000 use compressed natural gas, 1 000 use methanol and a few hundred use 
ethanol, electricity or liquefied natural gas. The Department of Energy is promot
ing the use of such vehicles to increase the use of fuels other than oil. 

The clean-fuel fleet vehicle programme is aimed at fleets of cars, light-duty 
trucks and medium-duty trucks in certain metropOlitan areas. Beginning in 1998, 
30 per cent of new vehicles purchased by centrally fuelled fleets will be required 
to use clean fuels and meet emission standards that are lower than those for 
standard passenger cars: 0.047 g/km for hydrocarbons, 2.1 g/km for CO and 
0.13 g/km for NOx• The purchase requirement will grow to 70 per cent by 2000. 
States must ensure that eligible fuels are available. 

California has a special pilot programme requiring manufacturers to produce 
specific numbers of lower-emission vehicles. From 1996, manufacturers selling 
cars in California must produce clean passenger cars and light trucks meeting 
standards of 0.078 g/km for hydrocarbons, 2.1 g/km for CO and 0.25 g/km for 
NOx; the limits are to be strengthened in 2001. Possibilities considered are: i) the 
combination of reformulated gasoline, engine modification and additional emis
sion control hardware such as heated catalytic converters; or N) dual-fuel cars. 
Another pilot programme in California is the Ultra-low-emission vehicle 
programme, which requires that at least 2 per cent of all vehicles from 1999 meet 
very low emission limits (for example, 0.025 g/km for hydrocarbons); at present, 
only electric cars would meet these standards. 

•• 'Jc 

ij 
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Traffic and mobility 

Urban mass transit 

Mass transit in the United States consists of a wide array of regional and 
municipal systems, including buses, light rail, commuter rail, trolleys and under
ground rail networks. "Dial-a-ride" services, van pools, subsidised taxis and 
shared rides in minibuses or vans can also be considered part of mass transit. 
Transit service is provided in at least 293 of the country's 373 urbanised areas. 
The bus is the most popular form of mass transit; most cities of 20 000 or more 
have bus systems, which account for about 60 per cent of total mass transit trips 
nationwide; the number of passenger-kilometres dropped by 6 per cent in the 
1980s, partly because of declining financial support. 

Rail systems, particularly trolleys, were once the backbone of urban mass 
transit, but only seven cities still had streetcar systems in 1975. Rail began to 
draw renewed attention in the 1970s as a way to solve energy, congestion and 
environmental problems. Some cities have reintroduced heavy-rail systems; the 
110 kilometre San Francisco Bay Area Rapid Transit system was the first regional 
rail transit system built in the United States since the Second World War. Another 
development is light rail; around 20 cities have light-rail transit systems, of which 
ten were being expanded in 1995. Rail systems are almost entirely limited to 
metropolitan areas with a million or more inhabitants; New York accounts for 
60 per cent of all urban/commuter passenger trips by rail. The number of passen
ger-kilometres for urban rail increased 28 per cent in the 1980s. 

Federal assistance programmes for public transit started in the mid-1960s, in 
response to rail services' growing financial difficulties. During the 1970s, the scale 
of assistance expanded dramatically. Since the enactment of ISTEA, federal 
policy has put more stress on the development of mass transit; in 1994, $4.5 bil
lion was allocated for this purpose. 

Measures concerning vehicle use 

In the 1960s and early 1970s, bus lanes and preferential treatment for buses 
were considered the main alternative to high-cost freeways or rail systems to 
meet increasing transport demand. Many urban areas adopted bus priority mea
sures to increase roads' carrying capacity and make transit service more attrac
tive at relatively low cost. So-called high-occupancy vehicle lanes are bus lanes 
and other priority lanes for vehicles carrying more than a specified number of 
passengers, including car and van pools. In 1992, about 50 projects involving 
high-occupancy vehicles on highways were operating in 20 metropolitan areas 
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with a combined length of about 650 kilometres; if projects now being planned or 
built are all realised, an additional 850 kilometres will be in operation by 2000. 

Interest in ride sharing peaked in the late 1970s after the second oil crisis. 
Ride sharing to reduce drive-alone commuting can promote efficient use of 
existing roads and vehicles. In the 1970s, the Federal Government funded more 
than 100 ride share programmes, including some demonstration projects such as 
employer-based marketing, park-and-ride lots, van pools, regional marketing and 
shuttle bus service. Ride sharing became a fairly popular concept in cities, but the 
practice has been declining since the 1980s. 

Employers are the focus of policies to promote efficient car use and a shift to 
public transit. The ratio of commuting trips as a proportion of all trips has been 
declining but still accounts for about one trip in four. The South California Air 
Quality Management District requires any employer of more than 100 people to 
have a commuter strategy. The 1990 Clean Air Act Amendments require State 
Implementation Plans for heavily polluted areas to include similar programmes; 
this is the only measure under the amendments that directly affects traffic 
demand. Some states are trying to modify the requirement because of strong 
opposition by employers. 

ISTEA established the Congestion Mitigation and Air Quality Improvement 
Program and authorised expenditure of $6 billion between 1992 and 1997. The 
programme is designed to provide support for measures to reduce vehicle emis
sions and single-occupancy travel and provides finance for projects intended to 
reduce air pollution and help cities attain ambient air standards. Major project 
areas are transit improvement, shared-ride services, traffic flow improvement, 
demand management strategies, pedestrian and bicycle programmes, and 
inspection/maintenance programmes. 

Economic incentives 

US prices of gasoline and diesel fuel are among the lowest in the OECD, 
principally because of the low level of taxation. Real prices have been decreasing 
since the 1980s (Figure 7.4). The federal tax on gasoline and diesel fuel was 
raised by 1 .13 cents per litre in 1993 as a compromise to the President's proposal 
for a Btu tax. With this increase, total federal taxes on gasoline amount to 
4.8 cents a litre. State taxes vary, but typically are in the range of 4.0-6.5 cents 
per litre, averaging a little under 5.3 cents (Chapters 5 and 6). 

The "gas guzzler" tax, introduced in 1978, is a purchase tax on passenger 
cars with fuel efficiency of 9.5 kilometres per litre or less. The tax rates start at 
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$1 000 for 9.5 kilometres per litre and increase substantially as fuel efficiency 
decreases; for example, $7 700 for 5.3 kilometres per litre. There are several 
other taxes and charges on motor vehicle use at federal and state level, such as 
an excise tax on trucks and heavy tyres and registration and inspection fees, but 
they are not designed as incentives to use cleaner vehicles or reduce vehicle use 
(Chapter 6). 

Charging tolls for the use of roads and bridges is common as a way to recoup 
construction and maintenance costs, but not as a means of controlling traffic 
volumes to reduce congestion and pollution. A road pricing demonstration pro
gramme by the Transportation Department in 1976 drew no participation from 
cities. Nevertheless, there is renewed interest in road pricing as a consequence of 
the 1990 Clean Air Act Amendments and the difficulties in some urbanised areas 
of meeting ambient air standards. ISTEA authorised five pilot congestion pric
ing projects that could involve the imposition of peak-period tolls. San Diego, 
California, and Lee County, Florida, are developing pilot demonstration projects. 
In addition, in Orange County, California, privately funded express lanes that will 
use variable tolls to maintain free-flow traffic are expected to open in December 
1995. However, a proposal for a San Francisco Bay Bridge congestion pricing 
project, raising peak period tolls to $3 from $2, is deadlocked. 

Intercity traffic measures 

Intercity passenger rail services have since 1971 primarily been provided by 
Amtrak, a quasi-governmental corporation serving more than 500 communities in 
45 states, including more than one-third of cities of 30 000 population or more. 
Amtrak recorded around 10 billion passenger-kilometres in 1993 (an increase 
from 6 billion in 1975) and carried 50 million passengers - 22 million on intercity 
trains and 28 million on metropolitan commuter lines. Its overall share of intercity 
passenger traffic is less than 2 per cent. Amtrak's goal is to continue to improve 
passenger rail service while reducing its dependence on federal support. Amtrak's 
federal subsidy of $642 million in 1993 was less than half of the 1981 level, thanks 
to cost reductions and both fare and ridership increases. 

The first US project for high-speed rail (defined as 200 kilometres per hour or 
faster) started in 1976 with over $2.3 billion to improve the line between Washing
ton, DC, and Boston. The line's share of air-rail travel between Washington and 
New York increased from 37 per cent in 1990 to 45 per cent in 1994. Improve
ment and electrification of the Boston-New York line is under way, and will reduce 
the travel time to three hours from four and a half. A plan for a Texas high-speed 
rail line linking Dallas, Houston and San Antonio was abandoned in 1994. 
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Figure 7.4 Road fuel prices and taxes 
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ISTEA designates five high-speed corridors; it also provides $30 million over six 
years to eliminate hazards at rail crossings. 

The US air travel system relies heavily on major airports; of the nation's 
17 500 airports, the top 100 handle 95 per cent of all passenger trips, and the ten 
largest account for 40 per cent. These shares are due primarily to widespread use 
by the major carriers of "hub and spoke" routes; local airports are connected only 
with major hub airports. Energy intensity of air travel, in terms of energy input per 
passenger-kilometre, was reduced by half between 1960 and 1991, but major 
airports experience substantial capacity problems and the resulting delays waste 
fuel by keeping aircraft idling on runways or circling in holding patterns on arrival. 

Environmental concerns about aviation include noise and emissions. In 1990, 
Congress adopted an act requiring a transition from Stage 2 airplanes to less 
noisy Stage 3 airplanes (as classified by the International Civil Aviation Organiza
tion) in the 48 conterminous states by 1999. As of 31 December 1994, 27 per cent 
of the Stage 2 fleet was phased out, and the composite fleet mix operating to and 
from US airports was 66 per cent Stage 3 planes. Local authorities, using mecha
nisms such as land use planning and sound insulation requirements for buildings, 
have responsibility for abating noise in areas around airports. Concerning emis
Sions, EPA has issued aircraft emission standards. The Clean Air Act also 
requires that federal actions, including aviation grants and approvals, conform to 
State Implementation Plans. 

Freight transport measures 

Trucks are the dominant transport mode for non-bulk cargo such as mail, 
processed foods and consumer goods. Trains primarily carry large quantities of 
bulk products over very long distances. Key goods moved by train include farm 
products, chemicals and coal; the last accounts for 40 per cent of rail transport. 
Rail freight is handled by many regional and local private companies; the 12 big
gest systems account for 90 per cent of revenue. Stimulated by a partial deregula
tion of rail rates and services in 1980, rail companies have invested nearly 
$160 billion in track and eqUipment. 

An increasing share of rail transport is intermodal, involving both train and 
another freight mode, such as truck, barge or ship. Rail intermodal transport 
accounts for a quarter of total rail car loadings; the level doubled between 
1980 and 1992. The increase was due largely to the deregulation of the rail and 
trucking industries, followed by the introduction in 1984 of special flatcars and 
lowered platforms that accommodate double-stack containers; these now account 
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for some 40 per cent of total intermodal capacity and 80 per cent of container 
transport by rail. 

Transport infrastructure and land use 

Environmental impact 

Consideration of the environmental aspects of transport infrastructure 
projects is primarily ensured by the environmental impact assessment process 
(Chapter 6). In addition to air pollution problems, noise and wetland loss are 
important concerns in road infrastructure development. Noise criteria for roads 
are set in relation to activities in the vicinity. Noise barriers are the most common 
abatement measure: some 1 500 kilometres of barriers were constructed 
between 1970 and 1992 at a cost of $816 million. Federal, state and local road 
construction agencies are required to develop plans to mitigate or offset wetland 
loss where such damage is unavoidable. Road agencies sometimes use mitiga
tion banking: they can create or improve wetlands elsewhere, in advance, and get 
wetland "credits" from an independent account manager according to the quality 
or capacity of the newly created or restored wetlands; the credits can then be 
used to offset losses from road construction (Chapter 2). 

Land use measures 

Land use measures to restrict vehicle use are taken in limited areas such as 
city centres. In the 1980s, a number of cities restricted city-centre parking to 
mitigate congestion and promote the use of mass transit. San Francisco, Portland 
and Seattle use building permit systems to restrict parking. Portland increased 
the use of public transport in its city centre through a combination of land use 
planning and the introduction of a light-rail system. However, across the United 
States, the use of land use measures to influence the transport structure over 
larger areas has been fairly limited (Chapter 6). Land use planning is conducted 
generally at the local level rather than the metropolitan or statewide level, and 
land use patterns have tended to be set with little regard to metropolitan transpor
tation or environmental issues. ISTEA requires metropolitan and state transporta
tion plans to consider the effect of transport on land use, as well as their inter
relationship. 
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3. Environmental Performance 

Successful motor vehicle regulations 

Given the low-density land use pattern of the United States, the use of the 
motor vehicle is essential for the economy and for mobility, but it causes signifi
cant air pollution and other environmental problems. Air pollution abatement 
objectives have driven the process of technical regulation of individual vehicles. 
Passenger car emission standards and fuel efficiency requirements for new cars 
proved successful in reducing vehicle-related emissions; CO, VOC and NOx emis
sions from vehicles lessened in spite of increasing traffic. Lead emissions were 
drastically decreased by the introduction of unleaded gasoline and a reduction of 
the lead content of leaded gasoline. 

To improve air quality in NAAQS non-attainment areas where vehicle emis
sions are a major contributor, further measures to reduce emissions by individual 
vehicles were needed. These were taken under the 1990 Clean Air Act Amend
ments. Full implementation of measures such as more stringent emission 
standards for passenger cars from 1994, inspection/maintenance programmes 
and a change in the formulation of gasoline would further reduce emissions and 
contribute to the attainment of NAAQS in a number of areas; it is estimated that 
oxygenated gasoline would reduce CO emissions by 15 to 20 per cent. An 
innovative programme of pilot projects to introduce lower-emission vehicles using 
alternative fuels has been started, but has yet to show results. 

Need for progress on environmentally friendly passenger traffic 

During the 1980s, reliance of passenger traffic on private vehicles continued 
to grow: between 1983 and 1990, the number of vehicle-kilometres travelled 
increased by 40 per cent, offsetting much of the improvement in individual vehicle 
emissions. Trip patterns shifted from suburb-to-centre to suburb-to-suburb; this 
dispersed pattern increased the number of single-occupancy trips considerably. A 
new trend observed in the 1980s was an increase in working at home, possibly 
linked to increased ease of "telecommuting". 

Measures to contain private vehicle use and promote public transport have 
had little success so far. Mass transit passenger-kilometres increased by 8 per 
cent between 1980 and 1990, but their share of total travel declined from 3 to 
2 per cent. The use of bus services, the main form of public transport, has been 
declining. Rail systems have been improved and expanded but have not been 
successful in competing with private vehicles. For example, the rapid transit 
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system in the Washington, DC, area has not been able to increase its share of 
commuting trips throughout the region despite a significant expansion of its net
work in the 1980s. A joint report by EPA and the Transportation Department 
concluded in 1993 that measures offering alternatives to single-occupancy trips 
(e.g. public transport, car pooling, high-occupancy lanes) appear of limited effec
tiveness unless supported by measures that discourage single-occupancy trips, 
such as pricing and taxation. Efforts to strengthen public transport and traffic 
measures need to be further promoted. 

The private vehicle is also the major transport mode for intercity passenger 
traffic, though air travel has rapidly increased its share over the last decade. Both 
modes are constrained by congestion; more than two-thirds of urban Interstate 
highways are congested, and congestion-related delays at airports are common. 
High-speed rail can be competitive only in certain circumstances, an example 
being the success of the high-speed line between New York and Washington. 

Integrating environmental concerns in transport policies 

ISTEA stressed environmental protection among its objectives. It introduced 
greater flexibility in the use of federal funding for public transport projects and ~ 

established a special programme aiming to reduce vehicle emissions. Stringent 
requirements were set for state and local authorities, intended to ensure conform- j 

ity between transport planning and the State Implementation Plans required by! 
the Clean Air Act. If fully implemented, the integrated planning mechanisms of the ~ 
two acts, together with the ISTEA programmes, can be expected to reduce! 
transport-related environmental pressures. This will require close co-operation 
among federal, state and local governments, and adequate technical support to 
help local governments plan and implement measures. 

Train and ship transport occupies a large share of freight transport, partly 
because of the need to ship large volumes of bulky materials over long distances. 
Investment by rail companies for intermodal rail transport has been effective in 
sustaining the share of rail in freight transport. Nevertheless, the use of trucks is 
increasing, making reduction of truck emissions an important issue because they 
contribute significantly to urban air pollution; in southern California, 40 per cent of 
NOx emissions are attributed to diesel engines. To date, commercial considera
tions have dominated decision making about freight transport. Henceforth, envi
ronmental concerns should be better integrated, especially in relation to truck use. 
For example, further use of intermodal transport should be contemplated, as well 
as a shift away from excessive reliance on "just in time" practices. 
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While it will have limited aggregate effects and has recently run afoul of 
budget limits, the greening of government operation with respect to transport is an 
example for other countries. The President has requested an acceleration of 
federal procurement of alternative fuel vehicles and the conversion of current 
federal vehicles to alternative fuels, ahead of the schedule provided by the Energy 
Policy Act. An act in 1993 allows federal agencies to give employees who com
mute by public transport up to $60 per month, tax free. 

Reducing economic distortions 

The heavy reliance on private vehicles is encouraged and supported by the 
very low private cost of vehicle use, which does not reflect the true cost (taking 
into account both the market price of the service and external costs, including 
environmental damage). Vehicle users do not pay anywhere near the full cost of 
the service they receive. In 1991, only 60 per cent of government expenditure on 
road investment and maintenance was financed by charges on vehicle users, 
such as fuel taxes, other motor vehicle taxes and tolls; more than $20 billion was 
paid from the general budget and other taxes. About 90 per cent of federal 
expenditure was covered by charges, but the coverage at state (42 per cent) and 
local level (5 per cent) was limited. The real price of gasoline is lower now than in 
1950. It is common in the United States for employers to offer free parking for 
employees. The cost to the employer is tax deductible; 95 per cent of employees 
commuting by car receive this benefit. Free parking for employees hides the true 
cost of vehicle use and leads to overuse of vehicles. 

Economic instruments can help internalise the external costs, including envi
ronmental costs, of vehicle use and can affect the behaviour of vehicle users, but 
recourse to such instruments has been very limited. Changes in fuel price can 
modify vehicle use patterns but, as noted earlier, gasoline prices in the United 
States are among the lowest in the OECD (Figure 7.4). The CAFE standards and 
the gas guzzler tax were effective in promoting the manufacture and sale of 
energy-efficient cars, but they do not directly affect vehicle use. Other economic 
instruments, such as road pricing and parking charges, are still mostly at the 
conceptual stage in the United States. Such initiatives often require state legisla
tion, but gaining public support for such measures has been shown to be difficult. 

As a result of suburbanisation, homes, workplaces and other activities are 
widely scattered and trip patterns are very dispersed (Chapter 6), making the use 
of mass transit less efficient. It is often difficult for local authorities to get public 
support for financing of mass transit projects because they can serve only a 
limited population. Support for public transport, especially bus services, should be 
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continued at least to sustain current levels. Integration of land use planning and 
public transport planning should be pursued to promote cost-effective transport 
service. 

The US transport system's heavy reliance on road vehicle use puts various 
pressures on society and the environment: the health and ecological effects of air 
pollution, the contribution to the greenhouse effect, and the effects that conges
tion and other disturbances have on the quality of life. Given the dispersed land 
use patterns and the low private cost of vehicle use, measures to control emis
sions - such as emission standards, cleaner fuel promotion and inspection/ 
maintenance programmes - will be the most cost-effective option in the short 
term. However, estimates show that despite all these measures, mobile source 
emissions are likely to rise again after 2005 because of the increase forecast for 
vehicle traffic volume. If the United States wishes to avoid incurring ever-higher 
environmental (as well as social and economic) costs of vehicle use, and achieve 
a sustainable transport system, measures to reduce private vehicle use should be 
an essential element of long-term environment and transport strategies. This aim 
can only be attained through a combination of measures such as development of 
mass transit, education and information to change public behaviour, research and 
development in new technology and economic instruments to reflect true costs of 
vehicle use. Higher taxation of fuels could not only have environmental benefits 
but also reduce dependence on imported oil products and possibly improve public 
finances. Further integration of environmental policy and transport policy is 
essential. 

1 
1 
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SECTORAL INTEGRATION: THE CHEMICAL 
INDUSTRY 

1. Impact of Chemical Industry Activities on the Environment 

The US chemical industry 

177 

The chemical industry represents about 10.3 per cent of value added in the 
manufacturing sector and accounts for 5.1 per cent of GOP in the United States. 
Some 7 335 companies employ about 1.1 million people, or 6 per cent of the 
manufacturing industry labour force. Most of the companies are quite small; some 
200 account for more than 83 per cent of total sales, which reached $337 billion in 
1994. The largest concentrations of chemical plants are in Texas, Louisiana and 
New Jersey. 

This industry is strong and growing. Investment in new plant and equipment 
reached $21.8 billion in 1993 and R&D spending totalled $16.7 billion. The US 
chemical industry is the world's largest, and the second largest chemical exporter. 
In 1994, its exports were worth over $51 billion and accounted for some 15 per 
cent of its output; US imports of chemicals amounted to over $33 billion. Due to 
the multinational nature of chemical companies, about 29 per cent of the export! 
import transactions are considered intracompany shipments. 

Environmental pressure 

The chemical industry creates pressure on the environment through its activi
ties and through its products. Chemicals may exert pressure at all stages of their 
life cycle, affecting workers, the general public and the environment: 
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- during production, through releases to water, air or soil and as a result of 
accidents; 

- during transport, in the event of accidents; 
- during use, which may lead to intended releases to the environment (as 

with pesticides), unavoidable releases (e.g. lead in gasoline) or accidental 
releases; 

- after disposal of the substances or products in which they are used. 

The pressure of chemicals may be local, as in the case of emergencies. Other 
problems may be national (e.g. pesticides) or even worldwide (e.g. CFCs). 

2. Responses 

Objectives 

The overall government aim is to protect the public and the environment from 
unreasonable risk associated with the use of chemicals in general and pesticides 
as a special class of chemicals. The major laws, the 1976 Toxic Substances 
Control Act (TSCA) and the 1947 Federal Insecticide, Fungicide and Rodenticide 
Act (FIFRA, last amended in 1988), are multimedia oriented and allow for risk 
reduction on the basis of risk-benefit analyses. 

Regulating the chemical industry 

Laws and regulations concerning the chemical industry address the following 
objectives: 

- preventing the manufacture and marketing of unsafe chemicals (TSCA and 
FIFRA); 

- testing and monitoring potentially toxic chemicals (TSCA and FIFRA); 
- preventing chemical accidents (Emergency Planning and Community 

Right-to-Know Act and Clean Air Act); 
- preventing and controlling emissions and discharges to air (Clean Air Act, 

particularly Air Toxics Program) and water (Clean Water Act, Safe Drinking 
Water Act and state requirements); 

- appropriate handling and disposal of hazardous waste (Resource Conser
vation and Recovery Act). 
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While EPA has the leading role in environmental protection in relation to the 
chemical industry, many other federal, state and local authorities are involved in 
the implementation of federal regulations as well as their own regulations. 

In some cases, quantitative goals are set for emission reductions, e.g. for 
CFCs (Chapter 10) and the release of a number of toxic chemicals to the environ
ment. In others, targets are expressed in terms of maximum permissible human 
exposure (e.g. lead in blood) or environmental concentrations (e.g. pesticide 
levels in groundwater). 

The policy concerning the chemical industry is gradually moving towards 
pollution prevention. The pre-manufacturing notification system for new chemicals 
was one of the first pollution prevention oriented approaches. In addition to 
activities focused on testing and assessment of individual chemicals, use- or 
technology-specific and facility-specific approaches have been developed. 
Release reduction activities started originally as end-of-pipe controls, but process 
and technology changes have become more predominant. Many authorities are 
encouraging this trend. 

Public information and participation are key supporting objectives to facilitate 
communication between government, the public and industry. The chemical 
industry has committed itself to continuously improve its management of chemi
cals so as to enhance safety, health and environmental quality in ways that 
respond to public concerns, using voluntary guidelines called Responsible Care, 
which focus on pollution prevention. Targets are set for emission and waste 
reduction. 

Government initiatives 

Pre-manufacturing notification for new chemicals 

To determine which chemicals are already in commerce ("existing 
chemicals"), an inventory of chemicals in commercial production between 
1975 and 1979 was developed. Since 1979, notice of the manufacture or import 
of chemicals not included in the inventory ("new chemicals") must be sent to EPA 
so that it can review the possible risks to humans and the environment associated 
with the substance's manufacture, processing, use and disposal before it enters 
the market. EPA has taken regulatory action on about 5 per cent of pre-manufac
turing notices. On an additional 5 per cent, companies have voluntarily withdrawn 
their notifications, often in the face of the possibility of regulatory action. The new 
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chemicals programme is viewed by many in government and industry as the main 
pollution prevention programme of EPA. 

Notification concerning new chemicals puts very little burden on industry and 
trade because it does not require testing; about half of all notices are submitted 
without test data. Hence, EPA has had to develop an evaluation method called 
structure-activity relationships to predict and assess the fate and effects of chemi
cals. EPA's knowledge and experience in this field is unique. No other country 
relies to such an extent on the use of this method. The OECD recently concluded 
a comparative study of the US approach and that of the European Union, where 
testing is required. The US approach was deemed useful and effective in certain 
respects and in identifying certain chemicals that may be toxic and in need of 
further scrutiny. However, the study also concluded that the overall process could 
be improved through selective incorporation of specific testing requirements. 
Strengthening in this way the responsibility of the industry for its products would 
be in line with the Responsible Care programme. 

By the end of 1994, over 24 000 new substances had been reviewed. The 
number of notifications is high (more than ten times that in Europe) because of the 
broad definition of a new chemical. This, together with the absence of test data, 
places a significant burden on EPA. Exemption clauses for low-volume and test
market substances and for polymers have reduced the number of assessments, 
but they cover only about 10 per cent of notifications. EPA could also consider 
other ways to reduce the number of pre-manufacturing notices to be assessed 
without significantly diminishing the pollution prevention potential of the pro
gramme. Introducing test requirements could make industry more selective in 
submitting notices: only about 40 per cent of the notified chemicals have actually 
been imported or produced. 

Existing chemicals 

Existing chemicals account for more than 99.9 per cent of the volume of US 
chemical production, and for most of its growth. Out of 70 000 substances on the 
chemical inventory, about 50 000 have been reviewed to determine if they need to 
be tested. After many years of screening, EPA is focusing primarily on 
16 000 non-polymeric chemicals of which over 10 000 pounds per year are 
produced. Concern has been expressed by the General Accounting Office, Con
gress and others about the productivity of the testing programme and a lack of 
clarity in planning for testing existing chemicals. In response, EPA has developed 
a mix of formal test rules, enforceable consent agreements and voluntary testing 
programmes. The number of staff members dealing with the existing chemicals 
programme, however, is about the same as for the new chemicals programme. 

I 
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Planning in the existing chemicals programme consists of the establishment 
of a master testing list and year to year decisions as to which subset of chemicals 
will be dealt with. The United States attaches great importance to the OECD 
Screening Information Data Set programme, which aims at sharing the burden of 
testing among all OECD countries. Work has been initiated or completed on over 
230 chemicals produced at high volume. As 95 per cent of the chemicals in this 
programme are traded in the United States, it is a very important component of 
EPA's domestic chemical testing programme. 

Co-ordination of EPA activities on chemicals with related federal pro
grammes is not yet carried out to full satisfaction. Efforts are being made to co
ordinate activities with the National Toxicology Program of the Department of 
Health and Human Services, the Occupational Safety and Health Administration 
and the National Institute for Occupational Safety and Health, and with other EPA 
offices, such as Air and Water. So far, there have been no firm agreements on 
joint priorities and activities. Consequently, various authorities may ask industries 
for the same information on the safety of their products. This lack of co-ordination 
makes industry more reluctant to co-operate with these agencies. 

In addition to testing and assessment focused on single chemicals, there are 
activities focusing on use clusters - a set of chemicals and technologies for a 
given use, such as paint stripping or metal degreasing. By screening for potential 
health and environmental risks a set of chemicals that are substitutes for each 
other in a particular application, and comparing them against each other so as to 
set priorities for action, risk reduction and pollution prevention may be achieved 
more rapidly. 

Risk reduction: lead and asbestos 

Lead is a high priority for risk reduction among individual chemicals. Before 
1980, more than 90 per cent of US children had blood levels of lead high enough 
to causing concern (> 100 f..Lg/litre). Thanks to the phasing out of leaded gasoline, 
air emissions of lead have been cut by 97 per cent in 20 years and blood levels in 
children have dropped dramatically. Fewer than 9 per cent of children tested had 
blood levels of> 100 f..Lg/litre in 1991. Exposure to lead at levels that may harm the 
health of children remains a problem, however, especially in minority, urban and 
low-income families. In 1991, a comprehensive multimedia approach was 
launched to reduce further the health risk from lead exposure. The strategy 
focuses on the three major sources of lead exposure, particularly among children: 
deteriorating lead-based paint; urban soil and dust contaminated by lead-based 
paint and gasoline; and lead in drinking water. Actions to be taken include clean
up of hot spots, further emission and source reduction, lead recycling and public 

!~ 
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education. Support is being given to state and local governments and property 
owners. 

The asbestos programme aims at clearing up lingering public misperceptions 
about asbestos and providing clear, responsible guidance; and at determining 
additional steps that should be taken to address the problem of asbestos in public 
and commercial buildings. Particular attention has been paid to limiting exposure 
to asbestos in schools. In the late 1980s, the asbestos products industry objected 
against the ban on the use of asbestos. According to a US court, EPA rule making 
was deficient, since the agency did not carry out full risk assessments of alterna
tive products and systematically consider all other possible regulatory actions 
before deciding on the ban. The court therefore sent the rule back to EPA, and the 
agency has not proposed it again. Clearly the court decision's effect on EPA rule 
making under TSCA could be considerable. 

Risk reduction for pesticides 

The volume of pesticides used in the United States accounts for about one
quarter of the world's total. For herbicides mainly used in agriculture, the market 
share is slightly bigger still. For insecticides, the relatively high home and garden 
use should be noted. 

The first federal pesticide regulations date from 1910. FIFRA, enacted in 
1947, aims to govern the registration of pesticides. Serious environmental side
effects of pesticides were identified in the 1960s. Since then 43 pesticides have 
been banned and ten severely restricted. The overall use of pesticides doubled, 
however, between 1964 and 1980, before stabilising. It is recognised that the 
stability of the volume of pesticide use is not directly related to the risk it poses to 
humans and the environment: some new pesticides might be used in higher 
volumes but nevertheless have fewer side-effects than their predecessors. 

EPA is required by law to reregister existing pesticides that were registered 
years ago when standards were less stringent. The reregistration was strength
ened and accelerated by Congress in 1988. Some 600 groups of related active 
ingredients in 45 000 formulated pesticide products required re-evaluation. An 
immediate benefit of this process was that one-third of the active ingredients were 
discontinued by their registrants, and products containing these ingredients have 
been or will be withdrawn from the market. Of the remaining cases about 20 per 
cent have been processed and 10 per cent more will be in 1995. No clear time 
targets have been set for the completion of reregistration. Despite an expected 
acceleration of the reviews, the process will take several years to finish. Reregis-
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tration is also going on in California; it was scheduled for completion by 1998, but 
some delay is expected. 

In 1993, EPA introduced a Voluntary Reduced-Risk Pesticide Initiative to 
promote the replacement of old, high-risk pesticides with safer ones. Other recent 
initiatives are the promotion of integrated pest management. California is devel
oping guidance for farmers to restrict use of pesticides. 

EPA's compliance enforcement activities are oriented towards the pestiCide 
producing and formulating industry. Major efforts are still necessary to ensure the 
submission of adequate data and correct labelling and formulation of products. 
Most enforcement at the user level and monitoring of pesticide levels in the 
environment are left to states. The Department of Agriculture also promotes 
proper and safe use of pesticides. Several states, among them California, have 
well staffed, well developed systems for this purpose and some have their own 
pesticide laws, including the requirement of registration. California's pesticide 
regulations predate the federal law. 

Federal and state laws frequently duplicate one another, in particular con
cerning registration. A memorandum of understanding was signed in March 
1995 to foster harmonisation of state and federal programmes, minimise the 
potential for conflicting regulation, exchange work results and use resources more 
efficiently. All states do not perform equally well. In theory EPA may take over 
enforcement responsibilities from states if their compliance enforcement activities 
are inadequate. In practice, however, this is not possible because of a lack of 
funds. 

The Department of Agriculture and the Food and Drug Administration monitor 
pesticide residues in food and have identified a few cases (less than 1 per cent) 
where the legal tolerance level was exceeded. The overall exposure of consum
ers to pesticides through the diet is considered negligible. Maximum permiSSible 
groundwater levels of several herbicides are exceeded, however. Several pesti
cides currently used can leach into groundwater. EPA recently strengthened its 
criteria for assessing potential groundwater problems - a useful step in preventing 
new groundwater problems, but one that does not solve existing ones. 

Risks from pesticides are controlled by restricting permitted uses, setting 
tolerance levels for residues in food, setting standards for worker protection and 
educating users. Labelling is considered one of the most important tools for 
protecting human health and the environment. California has a pesticide illness 
surveillance programme requiring doctors to report any illness or injury that may 
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be pesticide related. From 1982 to 1992 (the most recent year evaluated) some 
2 500 cases a year were reported and investigated in this programme; about 
90 per cent were associated with occupational exposure. In view of the uncertain
ties associated with such a reporting system, no clear trend in the number of 
cases can be identified. The number of fatalities has been very low. 

Because farm workers in the United States belong to different ethnic groups, 
information on pesticides is produced in five different languages in California. 
Providing workers with adequate information is complicated by the migratory, 
often transboundary nature of their activities; this also affects monitoring and 
treatment of pesticide-related illness. Provision of safety information to workers, 
including instructions on how to reduce their exposure, remains a major problem. 
To deal with this, the United States has revised its worker protection standards 
and is undertaking a large outreach effort aimed at employers and workers. 

Emission reductions: Toxic Release Inventory 

After the 1984 accident in Bhopal, India, the Emergency Planning and Com
munity Right-to-Know Act of 1986 was developed and adopted. This Act included 
the development of a Toxic Release Inventory (now available on the Internet). 
Manufacturers must report releases and environmental performance data to EPA 
and state governments. The chemical industry contributed almost half, by weight, 
of the more than 300 substances and 20 categories of substances originally 
identified in the inventory, but was able to reduce releases significantly. As the 
chemicals to be reported were not necessarily those of highest concern for human 
health and the environment, in 1994 EPA updated and extended the list to 
654 chemicals. 

The accuracy of inventory data has been questioned from time to time. In the 
absence of monitoring data, industry had to rely on order-of-magnitude estimates 
of releases, which were often inflated. The public nature of the data has stimu
lated a continual improvement of estimates and increased use of actual measure
ments, which has helped to lower release figures rapidly even if actual releases 
have not decreased as fast. In spite of these statistical shortcomings, the value of 
the inventory is generally acknowledged. 

EPA has developed a voluntary programme for pollution reduction based on 
the inventory. The 33/50 Program aims at a 33 per cent reduction of releases of 
17 high-priority chemicals between 1988 and 1992 and a further reduction to 
50 per cent by 1995. The chemical industry had reduced the total amount of 
estimated releases of so-called 33/50 chemicals by 36 per cent in 1992, and 
reached the 50 per cent target in 1993. Releases of chemicals not on the inven
tory are falling at a similar rate. 

!i? 
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Emergency preparedness and response 

Data for 1970-89 show a fairly large number of evacuations in 1985-89 as a 
result of accidents involving chemicals in the United States, but not an increase in 
the number of accidents per se (Table 8.1). On the other hand, the number of 
accidental releases in transportation and fixed facility incidents reported to the 
Federal Government did increase in the 1990s, though it is not clear to what 
extent this is due to improved reporting. Thus, available data do not enable 
authorities to identify and evaluate overall accident trends. 

Laws concerning incidents with hazardous materials include the 1980 Com
prehensive Environmental Response, Compensation and Liability Act, the 
1986 Emergency Planning and Community Right-to-Know Act, the Hazardous 
Materials Transportation Uniform Safety Act and the 1990 Clean Air Act Amend
ments. Most of these laws were developed in response to major disasters. 

Federal involvement with chemical accidents focuses on general procedures 
for accident preparedness and response. State authorities' activities extend to 
specific hazards of individual industries and prevention of accidents at companies 
in the state. Emergency preparedness and response plans are drawn up by local 
emergency planning committees, using information provided by companies that 
store or transport "extremely hazardous substances". The local committees 
design the plans, review them periodically and ensure that public information is 
adequate. State emergency planning committees provide co-ordination between 

Table 8.1 Trends in chemical accidents 

1970·74 1975·79 1980·84 1985·89 1990·94 

Number of Accidents 
Involving 25 or more deaths 2 2 0 0 1 
Involving 125 or more injuries 6 6 7 10 2 
Involving 10 000 or more persons evacuated 1 5 5 13 3 
Involving 5 or more deaths in all installations 20 32 20 14 5 
Involving 5 or more deaths in fixed installations 8 10 11 10 4 
Involving 5 or more deaths in transportation 

(road and rail) 4 5 4 2 

Source: DECO Accident Data Base, 1970·89; French Ministry of Environment, 1990·94; Major Hazard Incident Data Service, 1990·94. 
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the local committees and federal authorities. The performances of local commit-; 
tees have been shown to vary considerably, depending to some extent on the 
size of the community and the perceived hazards of the activities under 
consideration. 

There is increasing concern because transportation of hazardous goods is 
rapidly growing as a result of economic growth and just-in-time management of 
stocks. Recent accidents, such as a freight train accident involving a tank of 
metam sodium in Cantara, California, have shown once more that the impact on 
both humans and the environment can be considerable. It is not clear whether 
prevention of transport accidents can continue to be managed at state level. 

Design for the Environment 

EPA established the Design for the Environment programme in 1992 to help 
industry design products, processes and technologies with greater attention to 
environmental protection. Many branches of industry were already thinking in 
terms of "designing for" certain qualities or traits. Products under study relate to 
industry branches such as printing and dry cleaning. Joint activities are organised 
with institutions on more strategic issues, such as accounting of environmental 
costs and better chemical production design. It is too early to measure the suc
cess of this programme. The institutional activities particularly should be consid
ered in a medium-term perspective. In view of the long economic lifetime of 
chemical production lines, newly designed processes will come into use only 
gradually. There is no doubt, however, that the ability to design processes so that 
little or no waste is generated would improve the environmental sustainability of 
the chemical industry. 

Industry initiatives 

Major changes have taken place in the chemical industry during the last ten 
years because environmental protection has become a goal for many modern 
managers. The chemical industry collectively has developed voluntarily many 
activities to improve protection of humans and the environment. 

The Chemical Manufacturers Association established in 1988 a Responsible 
Care programme whose key elements are public involvement and community 
responsiveness, external evaluation, cultural change and responsible advocacy. 
Under this programme, six Codes of Management Practices covering all stages of 
a chemical's life cycle were developed between 1989 and 1992. They deal with 
community awareness and emergency response; pollution prevention; process 
safety; distribution; employee health and safety; and product stewardship. Much 
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attention is paid to safe working conditions. The industry association expects its 
members to comply with each code within five years of its adoption. Although it is 
too early to assess the strengths and weaknesses of Responsible Care, the 
initiative looks promising. 

To assist in emergency situations, the association developed CHEMTREC, a 
toll-free telephone service providing information on properties of chemicals and 
safety measures to be taken. CHEMTREC provides information to emergency 
response teams and to individual citizens. Over 300 calls are received every day. 
An additional benefit of this activity could be further harmonisation of such infor
mation among companies manufacturing similar products. 

Obstacles to further improvement 

With the changing attitude of chemical industry management towards more 
environmentally friendly policies, many readily available options to improve envi
ronmental protection have been adopted in recent years. In future, further reduc
tion of pressure on the environment by the chemical industry will be less depen
dent on simple process changes or end-of-pipe control and will rely more on the 
introduction of new technology. 

Current permitting procedures are considered an obstacle to use of new 
technology and optimisation of pollutant reductions. Recourse to more flexible, 
goal-oriented approaches rather than prescriptive, technology-based approaches 
could accelerate emission and waste reductions. Smaller companies without pro
fessional environmental staff will need more guidance than big industries. 

The industry uses self-auditing and third-party auditing of environmental 
performance and regulatory compliance to improve environmental performance. 
The use of such valuable tools, however, is not encouraged by federal or state 
regulations, which allow no discretion when industries voluntarily report minor 
violations of environmental regulations. Efforts are being made or have been 
made at both the federal and the state level to deal with this issue. 

The liability regime has stimulated industry to be proactive in avoiding acci
dents and pollution. There are some indications, however, that the free flow of 
information between companies both in the United States and abroad is impaired 
by the legal regime, since the degree of liability seems to increase with the 
amount of information available. 
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Costs of environmental protection 

The chemical industry spends more than any other industrial branch to abate 
and control pollution: 27 per cent of capital expenditure and 25 per cent of 
operating expenditure. Total annual capital expenditure in the chemical industry 
has tripled in the last ten years (Figure 8.1). In terms of fixed capital investment, 
pollution abatement and control represented 13 per cent in 1991, and the share 
could increase with the implementation of the 1990 Clean Air Act Amendments. 
Annual operating costs have been growing since 1973 (Figure 8.1) and are now 
about twice capital expenditure (Table 8.2). In terms of value of shipments, 
pollution abatement and control in the chemical industry represented 2 per cent in 
1991, compared with 1 per cent for all manufacturing industries. 

Environmental technology is in itself a viable branch of industry. Eco
nomic analysis shows, however, that the market for environmental technology in 
California, for instance, has become saturated, probably because the shift to 
pollution prevention has led to integration of environmental considerations in the 
overall design of processes and installations. Growth in the environmental tech
nology business is currently based on export markets. 

A major concern of industry is that administrative costs make up a considera
ble part of the costs for safety and environmental protection. Estimates of the 
costs of activities such as record keeping and preparation of documentation for 
permit requests or updates are as high as 30 per cent of total pollution prevention 
costs. In industry's view this administrative workload could be reduced considera
bly without increasing releases to the environment. In some cases litigation costs 
have also represented a considerable share of the cost of cleaning up environ
mental damage; these costs arise mainly from conflicts between private parties 
on the distribution and sharing of costs. 

Integration and co-ordination 

The chemical industry has to follow a large number of laws and regulations 
and deal with various authorities involved with environmental protection. The 
activities of these authorities and their regulatory instruments could probably be 
better co-ordinated and integrated, especially in terms of co-ordination between 
the testing programme for existing chemicals and activities concerning water, air 
and waste management, as well as between the notification system for new 
chemicals and pesticide programmes (with common laboratory practices and 
testing guidelines). Greater flexibility in the implementation of political mandates 
should be possible if needs were more adequately identified. 
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Billion 1987 US$ 
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Figure 8.1 Pollution abatement expenditure by chemical 
and allied product industry, 1973-92a 

Capital expenditure 

Billion 1987 US$ 
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a) Data for 1987 not available. 
Source: US Department of Commerce. Bureau of the Census. 

Table 8.2 Pollution abatement expenditure by chemical 
and allied product industry, 1992 

Water 
Air 
Waste 
Other 

Total 

Source: US Department of Commerce. 

(million US$) 

Capital expenditure 

1017 
774 
329 
195 

2315 

Operating expenditure 

1 947 
1027 
1451 

437 

4862 

Total 

2964 
1801 
1780 

632 

7177 
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The extensive structure of environmental rules and regulations, which has 
grown during the last two decades at all levels of government, could be made 
more effective by, for instance, improving the efficiency of permitting procedures, 
accident preparedness and pesticide regulations. Co-ordination among the fed
eral, state and local levels could also be further improved. Relevant agencies are 
currently trying to simplify and unify the regulations on accident preparedness 
under the aegis of the National Response Team. 

3. Environmental Performance 

The United States has developed comprehensive approaches to the man
agement of chemicals, comprising regulations for the control of pesticides and 
new chemicals, broad policies to manage existing chemicals in general and 
measures to reduce the risks from specific chemicals and activities of the chemi-
cal industry. It has developed an advanced system of structure-activity relation-
ships to allow the assessment of new chemicals in the absence of test data; the 
United States was also one of the first Member countries to develop a significant 
programme for testing and assessing existing chemicals. The Toxic Release 
Inventory has proved useful in stimulating the abatement of releases of chemicals i 
to the environment. The chemical industry has met the targets of the 33/50 Pro
gram. Thanks to a variety of environmental regulations and the increased respon
sibility of management for environmental issues, the chemical industry can no 
longer be considered the United States's major polluting industry. 

The broad definition of new chemicals requiring notification and the absence 
of test data in most cases have placed a significant burden on EPA for assess
ment activities. Most chemicals in commerce are existing chemicals, yet the 
extent of EPA efforts dealing with the testing and assessment of these chemicals 
pales beside the workload for new chemicals. There are no clear time targets for 
the existing chemicals programme. The procedures for risk management for such 
substances as lead and asbestos under the Toxic Substances Control Act are 
complicated and time consuming. Safety measures for pesticide application are 
not yet sufficiently accessible to agricultural workers and their application needs to 
be assured. 

Co-ordination and integration of the existing chemicals programme with other 
government programmes, such as those dealing with water and air pollution, 
need further improvement. The same holds for co-ordination among federal, state 
and local activities. Industry feels that further improvement of environmental per
formance can be achieved at reasonable cost only if regulations become more 
flexible. 
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Since chemicals are traded all over the world and major chemical companies 
are multinationals, several aspects of chemical policy can be addressed more 
effectively internationally than strictly nationally. The United States is a very active 
partner in activities aiming at international development and co-ordination of 
chemical policies. At the OECD, these activities include discussions on regula
tions for new chemicals, pesticide registration, testing of existing chemicals and 
assessment and risk reduction. The United States has supported all OECD 
Council Acts on chemicals. It also supported the OECD procedure on prior 
informed consent for banned and severely restricted chemicals, and the UNEP 
London Guidelines. 
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THE UNITED STATES AND ITS NEIGHBOURS: 
REGIONAL CO-OPERATION* 

The United States has consistently sought to improve its relations on environ
mental matters with its neighbours by carrying out joint programmes aimed at 
reducing transboundary pollution to and from the United States and protecting 
water and other natural resources. Co-operation with Canada is facilitated by the 
two countries' similar economic development patterns and environmental protec
tion policies. Environmental co-operation with Mexico was delayed by the large 
difference in levels of economic development (Table 9.1). This situation is chang
ing with the advent of the North American Free Trade Agreement (NAFTA) and 
related organisations established under its side agreement on environment, as 
well as the membership of Mexico in the OECD. Co-operation with Russia has 
evolved rapidly since the end of the Cold War. New steps are being taken to 
reinforce co-operation in the Caribbean and with Central and South American 
countries. 

1. Environmental Co-operation with Canada 

This section focuses on selected environmental issues that arise along the 
9 000 kilometre US-Canadian border, the longest terrestrial border in the world 
(Figure 1.1). 

* This chapter does not deal with all international environmental issues. Global issues are 
examined in Chapter 10. Protection of wetlands of international interest and migrating 
waterfowl are covered in Chapters 2 and 3. A number of international aspects of water, 
waste and air management are also addressed in Chapters 3, 4 and 5. 
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Boundary waters and the Great Lakes 

Environmental co-operation with Canada started in 1909 with the Boundary 
Waters Treaty, which established the fundamental principle that neither country 
has the right to pollute its portion of a shared watershed, or to cause injury to 
health or property in the other country's part of the watershed. Under the treaty, 
the two countries co-operate on water quality of international rivers, including the 
St-Croix River, the Rainy River, the Red River, the Souris River, the Columbia 
River and the Alsek River. The International Joint Commission (IJC), created by 
the treaty, has been asked to monitor co-operative efforts in most of these rivers. 

The Great Lakes are subject to a number of bilateral activities dealing with 
water quantity and quality. Most of the pollution of the Great Lakes originates in 

Table 9.1 North America, selected data 

United States Canada Mexico 

Population 1994 (1000) 260730 29100 93010 
Total area 1994 (1 000 km2) 9809 9976 1958 
Population density 1994 (inh.lkm2) 26.6 2.9 47.5 
Population growth 1980-94 (%) 14.5 18.3 33.5 
GOP 1994 (billion US$) a 6285 562 467 
GOP/capita 1994 (US$1 OOO/capita) 24.1 19.3 5.0 
GOP growth 1980-94 (%) 41.5 40.5 30.2 

Emissions of CO2 1993 (million tonnes) 5095 443 323 
Emissions of CO2 1993 (tonnes/capita) 19.8 15.4 3.5 
Emissions of CO2 1993 (tonnes/1 000 US$) 0.84 0.82 0.72 
Tax on diesel 1993 (%) 35.6 40.5 0.0 
Tax on unleaded gasoline 1993 (%) 26.2 44.9 9.P 

Fish catches 1993 (kg/capita) 23.0 40.7 13.2 
Wooded area 1993 (km2) 2981 360 4161 750 487000 
Forest harvest 1993 (1 000 m3) 456626 162000 7682 
Protected area 1993 (% of total area) 10.6 8.9 5.0 
Export of goods 1992 (% of GDP) 7.5 23.7 8.3 
Aid 1994 (% of GNP) 0.15 0.42 

a) At 1991 prices and purchasing power parities. 
b) Unleaded regular. 
Source: OECD. 

~ 
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the United States, where 78 per cent of the population in the watershed lives. The 
1972 Great Lakes Quality Agreement (revised in 1978 and 1987) is an example of 
ecosystem management in North America. Very substantial progress has been 
achieved since 1972 regarding waste water treatment, excess nutrients (removal 
of phosphorus discharge), oxygen depletion and oily waste. Releases of PCBs, 
mercury, DDT, DOE and other toxic substances into the lakes have decreased, 
mostly during the 1970s. More than $6.6 billion has been spent over 25 years in 
grants on waste water treatment, which now serves 90 per cent of the region's 
population. The federal budget for activities related to the Great Lakes increased 
from $41 million in 1991 to $75 million in 1993. Enforcement activities in the Great 
Lakes have significantly increased in recent years. More fines were collected in 
1992-94 in this region than in all the rest of the country. In some cases the polluter 
was given the choice of paying a stiff fine or cleaning up contaminated sediments. 

In spite of the progress achieved, significant problems remain in the Great 
Lakes area. These include the impact of exotic species, loss of habitat and 
biodiversity, and persistent toxic substances. As recently as 1990, US polluters 
released 26500 cubic metres of oil, 40 tonnes (metric tons) of lead, 0.87 tonne of 
PCBs and 0.45 tonne of mercury. A large number of common fish of the Great 
Lakes, such as trout, carp and salmon, are still listed as dangerous to eat 
because of pollutant concentration. Forty-two toxic hot spots, mainly harbours and 
sites of industrial activity, are getting special attention. The two federal environ
ment administrations, along with New York state and the province of Ontario, are 
co-operating to reduce a core group of toxics by 50 per cent by 1996, using 
1986 as base year, in the Niagara River and Lake Ontario area, though the target 
will need to be adjusted because of delays. 

US federal agencies and states, as well as their Canadian counterparts, have 
launched a large joint environmental protection programme. Five Great Lakes 
management plans are under development. The two countries have adopted the 
goal of virtual elimination of the discharge of persistent toxic pollutants. In particu
lar, a joint programme has been organised to protect and restore Lake Superior, 
though no timetable has been put into place to enforce a zero discharge policy. 
Despite such actions, however, persistent toxic substances continue to enter the 
Great Lakes system, mostly from diffuse sources of air pollutants. 

The IJC was asked to report on activities undertaken in the Great Lakes, 
bearing in mind the goals adopted by both countries; it concluded that the two 
countries on occasion did not do as much as they could have done. Concerning 
virtual elimination of persistent toxic substances, the IJC said in 1994 that current 
programmes were "unlikely to achieve zero discharge in most cases, or the virtual 



198 OECD ENVIRONMENTAL PERFORMANCE REVIEWS 

elimination of all persistent toxic substances". It pointed out that the focus of 
government action on toxics "tends to be on setting priorities, developing lists and 
devoting resources to avoid action and lobby against it, rather than on coming to 
grips with and addressing the enormity of the problem". 

In 1989, the governors of Maine, Massachusetts and New Hampshire and 
the premiers of Nova Scotia and New Brunswick established the Gulf of Maine 
Council on the Marine Environment as part of an international agreement to 
improve environmental management in the Gulf of Maine. A ten year Gulf of 
Maine Action Plan has been developed to protect, restore and enhance the 
natural resources of the area by reducing pollution, promoting proper disposal of 
marine debris and vessel wastes, monitoring, and supporting education and citi
zen participation. 

Air pollution 

Acid preCipitation 

Atmospheric deposition of sUlphur and nitrogen compounds is causing acidi
fication of surface waters and contributing to damage to high-elevation, red 
spruce forests in the north-east. Adverse effects of acidic aerosols on the health 
of children in North American cities has recently been proved: notably increased 
incidence of bronchitis and health troubles in asthmatics. This new finding raises 
important questions concerning the health risks posed by ambient airborne acid
ity, i.e. particles of less than 2.5 microns associated with S02 and NOx emissions 
(Chapter 5). 

Although US emissions mostly affect the eastern United States, they are a 
major source of acid preCipitation in eastern Canada and, together with Canadian 
S02 emissions, cause environmental damage in eastern Canada. Most SOx emis
sions are caused by coal burning in US electric utilities and most NOx emissions 
originate from US stationary sources and mobile sources. Although S02 emis
sions per capita or per GDP in the United States are about 25 per cent less than in 
Canada, they are above the OECD average (Figure 5.1). 

When Congress adopted the Clean Air Act Amendments of 1990, it became 
possible to make a series of wide-ranging bilateral commitments that had been 
opposed previously by the US coal and utility lobbies. As a result of the 1991 Air 
Quality Agreement with Canada, the United States undertook to reduce its S02 
emissions by 9.1 million tonnes from 1980 levels by 2010, with most of the 
reductions achieved by 2000. This represents a 40 per cent decrease in national 
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S02 emissions from 1980 levels. Emission reductions begin in 1995 and the 
second phase of activities is to start by 2000 (Chapter 5). When the Acid Rain 
Program is fully implemented by 2010, a nationwide annual cap of 8.1 million 
tonnes of S02 from electric utilities will be maintained. Non-utility industrial 
sources are subject to a 5 million tonne cap from 1995. The United States also 
undertook to reduce its total NOx emissions by 1.8 million tonnes (10 per cent of 
national emissions) by 2000 from the level that would otherwise be achieved. 
After 2010, NOx emissions are seen as possibly increasing to the 1980 level. No 
cap on NOx emissions has been introduced. 

Between 1979 and 1992, sulphate wet deposition over eastern North 
America declined by 20 per cent in parallel with a decrease of emissions. How
ever, between 1984 and 1993, the average acidity of precipitation in the east 
remained unchanged at pH 4.3. Little improvement has occurred since 1984, but 
more is expected by 2000 under the Acid Rain Program. 

Air pollution issues at UN-ECE level 

Through its participation in the United Nations Economic Commission for 
Europe (UN-ECE), the United States has had the opportunity to promote interna
tional co-operation on long-range transport of air pollutants. It took a large role in 
the preparation of the 1979 UN-ECE Convention on Long-Range Transboundary 
Air Pollution, which it ratified. It has not become a party to the Helsinki Protocol 
(reduction of S02 by 30 per cent between 1980 and 1993) or Oslo Protocol (up to 
80 per cent reduction by 2000 from the 1980 level). The Acid Rain Program began 
in January 1995 and most US S02 emission reductions will occur by 2000. By 
2010, in line with the bilateral Air Quality Agreement, US S02 emission reductions 
are expected to have reached 40 per cent from 1980 levels. As of 1993 all other 
G-? countries had achieved at least 30 per cent S02 reduction (Table 9.2). 

The United States is a party to the NOx protocol (Sofia, 1988) and has signed 
the VOC protocol (Geneva, 1991). It is likely that NOx emissions were stabilised in 
1994 at below the 1987 level, in line with the Sofia Protocol. VOC emissions have 
already started to decrease; the aim is to reach a 30 per cent reduction by 
2000 compared with 1988. Thus, the main commitments are likely to be met 
(Chapter 5) (Table 9.3). 

Co-operation on other air pollution issues 

Bilateral co-operation under the Air Quality Agreement is carried out on 
protecting visibility in pristine areas, on preventing any significant air quality 
deterioration in pristine areas and on developing regional pilot co-operation on 
ground-level ozone and air pollution by toxics. Inventories of toxic emissions in 

:-! 
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Table 9.2 Reductions in SOx emissions, G-7 countries 
(%) 

United States 
Canada 
W. Germany 
France 
Italy 
United Kingdom 
Japan 

a) Under Oslo Protocol. 
b) Under Air Quality Agreement. 
c) 1990. 
d) 1989. 
Source: OECD. 

SO, 

NO, 

VOCs 

1980 

23.5 
(100%) 

1970·92 1980·92 

-30 -16 
-55 -35 
-77 -72 
-59 -64 
-41 c -48 c 

-46 -29 
-82 d -31 d 

Table 9.3 Reductions in US emissions 
(million tonnes) 

Emissions 

1987 1988 1993 

20.1 20.5 19.5 
(86%) (87%) (83%) 

20.2 20.9 21.1 
(100%) (104%) (105%) 

22.5 20.3 
(100%) (90%) 

Target 1980·2000a 

-30 b 

-31b 
-83 a 

-74 a 

-65 a 

-50 a 

Targets 

2000 2010 

16.5 14.7 
(70%) (63%) 

18.2 20.1 
(90%) (100%) 

15.9 15.8 
(71%) (70%) 

Source: National Air Quality and Emissions Trends Report,1 993; US-Canada Air Quality Agreement, 1994 Progress Report, EPA. 
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the Great Lakes area are prepared and deposition of airborne toxics in the 
watershed is studied. Under the Air Quality Agreement, the United States and 
Canada undertook to notify and consult one another on air emission sources that 
could adversely affect air quality in the other country. 

Environmental effects of polluting activities 

The United States played a pioneering role in 1979 when the President 
issued Executive Order 12114. According to its text, major federal actions show
ing significant effects on the environment outside the country are to be reviewed 
for their potential environmental impact. This concept was promoted in OECD 
Recommendations of 1979 (transfrontier effects) and 1985 (aid projects). The 
current view within the OECD, in line with the Rio Declaration and the Espoo 
Convention, is that major activities of an authority (federal or non-federal) and 
major private activities should be assessed for their environmental effects if there 
are reasons to believe they could cause serious harm to the environment. This 
view could also apply to activities of multinational enterprises and to activities of 
financial institutions in support of investments abroad. US and Canadian federal 
agencies have agreed to notify one another of environmental impact assessments 
(EIAs) concerning activities (including those of the private sector, when they know 
about them) in their border regions, and require comments from the other country. 

Executive Order 12114 is being re-examined with a view to clarifying its 
scope and possibly determining US policy on EIAs for activities having environ
mental effects abroad. 

The United States has been a strong supporter of the UN-ECE Convention 
on Environmental Impact Assessment in a Transboundary Context (Espoo, 1991). 
Many requirements under the convention are already implemented under bilateral 
agreements, domestic laws, regulations or executive orders. Close co-operation 
between border states and provinces will be essential if EIAs performed on the 
basis of state law need to be considered in a bilateral context. 

Transboundary accidents and emergency operations in border areas 

Since 1974, the two countries have maintained joint pollution contingency 
plans to deal with spills of oil and other hazardous materials in the Great Lakes 
and shared marine regions in the Atlantic, Pacific and Arctic oceans. Contingency 
exercises are performed every two years for the Atlantic and the Great Lakes 
regions. A new contingency plan is under preparation to replace the 1986 plan 
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and to implement all the provIsions of the 1990 Convention on Oil Pollution 
Preparedness, Response and Cooperation (OPPRC). 

The United States signed the 1992 Helsinki Convention on transboundary 
effects of industrial accidents. It has taken steps to implement the spirit of provi
sions of this convention in the area of emergency planning by establishing with 
Canada a Joint Inland Contingency Plan in 1994. Issues that are mostly the 
responsibility of the states in border areas, such as land use planning, creation of 
buffer zones, right of citizens to receive information on foreign facilities, and 
primary obligations of operators, will require close co-operation. 

Nature protection 

Nature protection in the border area is taking place through co-operation 
between a number of federal agencies of both countries. National parks extending 
across the border _~y~_!:>_een established in Washington state, Minnesota and 
Alaska. Forest services of the two countries co-operate on forest economics, pest 
management, fires, etc. They are also involved in the definition of criteria for 
sustainable management of temperate and boreal forests. 

Under the 1987 International Agreement on the Conservation of the Porcu
pine Caribou Herd, the two countries, together with aboriginal communities, par
ticipate in the management of a 170 ODD-head herd that moves across the 
Alaskan border. 

2. Environmental Co-operation with Mexico 

Border area 

The US-Mexico border area (i.e. within 100 km of the boundary) is a zone of 
contact between two nations with a common history and a common environment. 
Cities straddle the border, extract water from the same rivers and groundwater 
aquifers and pollute the same airsheds and watersheds. On the other hand, the 
current boundary (3 200 kilometres), established only in the last century, sepa
rates two OECD Member countries with a very large difference in economic 
development (Table 9.1). On the Mexican side, the average per capita income is 
less than half what it is on the US side and urban development problems are 
much more serious. 
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Population and industry in the border area have grown rapidly. The popula
tion in the border area doubled between 1983 and 1994 to reach 9.5 million 
people, of whom 5.7 million live on the US side. Employment on the US side, in 
California, Arizona, New Mexico and Texas, increased from 576 000 in 1983 to 
more than 1 .4 million in 1990. Truck traffic at the border has doubled in five years, 
reaching nearly 2 million trucks per year, of which over 500000 cross at EI Paso, 
Texas. 

Fast development without adequate infrastructure is at the root of serious air 
and water pollution and contributes to many other environmental problems on 
both sides of the border. Some 72 per cent of the border area population lives in 
14 pairs of sister cities located across the border from one another. Environmental 
infrastructure on the Mexican side is not very developed; for instance, less than 
half of municipal waste produced is collected. On average in Mexico, there is five 
time less waste water treatment than in the United States. 

The situation on the US side is also a source of concern because border 
communities are among the poorest in the country: 20 per cent of the population 
is below the poverty level, compared with an average of 12 per cent for the 
country as a whole. In Texas and New Mexico, over 300 000 people live in 
"colonias" of substandard housing (Chapter 3). EPA has provided $60 million in 
grants or loans to provide better environmental services in the colonias and Texas 
has authorised issuing bonds for $250 million to improve water sanitation. This is 
an example of a situation being remedied under environment justice programmes 
(Chapter 6). 

Air, water and waste issues 

Bilateral co-operation on environmental issues started in 1944 with the Inter
national Boundary and Water Commission, which assumes primary responsibility 
for allocating water between the two countries, and for a number of water sanita
tion projects in the border area. There has been extensive discussion concerning 
quantity and quality of the waters of the Colorado River, which as a result of 
irrigation on the US side become very saline before entering Mexico. 

Federal departments and agencies of the two countries meet yearly at high 
level to discuss co-operation on environmental issues, and many other meetings 
are held at lower level. Increasingly, public authorities and representatives of the 
private sector and general public join in the discussion. Furthermore, states and 
municipalities meet often with their counterparts to handle environmental issues 
that fall within their mandate. 
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La Paz agreement 

Co-operation on environmental issues was strengthened with the 1983 
Border Environmental Agreement (La Paz). This agreement, which is very much 
in line with the 1978 OECD Recommendation on co-operation between border 
regions, established a general framework in which both countries agreed to pre
vent, reduce or eliminate sources of air, water and land pollution. The agreement 
contains five annexes, dealing with: i) border sanitation problems at San Diego 
(California) and Tijuana (Baja California) (1985); ii) accidental discharges of oil 
and hazardous substances (1985); iii) transboundary shipments of hazardous 
waste and other hazardous substances (1986); ivY transboundary air pollution 
caused by copper smelters along the border (1987); and v) urban air pollution in 
sister cities (1989). 

Under the La Paz agreement, six joint working groups have been established 
to co-operate in specific areas, exchange information and data, promote training, 
organise conferences, etc. The water group focuses on border sanitation projects 
in such towns as Tijuana, New River, Nogales, Tecate and Nuevo Laredo, on 
pollution monitoring of groundwater and surface water, on drinking water issues 
and on reducing industrial waste water releases. Untreated and industrial sewage 
often flows north from Tijuana, Mexicali and Nogales, and into the Rio Grande. 
Overflow of untreated waste water from Tijuana required the construction of a 
canal in Mexico and a waste water treatment plant in the United States. Most of 
the Tijuana International Waste Water Treatment Facility now being built in San 
Diego, California, is financed by US funds ($383 million), but it will treat mostly 
sewage from 1 million people and 500 foreign owned "maquiladora" factories in 
Tijuana. As a result, pollution of recreational beaches on the Pacific coastline 
south of San Diego will be avoided; on the Mexican side, the maquiladoras have 
been asked to pre-treat their effluents before releasing them into sewerage. The 
project, scheduled to be completed in 1998, suffered many delays for lack of 
funds. In 1994, work was completed on a $50 million waste water treatment plant 
serving the sister cities of Laredo and Nuevo Laredo. Planning also began for the 
expansion of a waste water facility in Nogales ($13 million) and construction of a 
waste water treatment plant in the Imperial Valley/Mexicali border region. 

The La Paz air group is concerned with ambient air pollutant concentrations 
in border areas, preparation of emission inventories and cross-border movement 
of air pollutants. Of particular interest is air pollution in EI Paso-Ciudad Juarez and 
in San Diego-Tijuana, two metropolitan areas in which US ambient air quality 
standards are not met. Sulphur emissions from copper smelters in Arizona and 
the Mexican state of Sonora have been reduced as a result of the La Paz 
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agreement. A US smelter was closed, a Mexican smelter reduced its operations 
and another has been fitted with a unit to capture sulphur. 

The hazardous waste group has developed a system to track the movement 
of hazardous waste and identify improper shipping practices or mismanagement 
of transboundary movements of hazardous waste. It also deals with siting and 
operation of hazardous waste landfills in the border areas and repatriation of 
illegally transferred hazardous waste. Considerable improvement on tracking 
movement of hazardous waste across the US-Mexican border was made as a 
result of jOint activities of EPA and US Customs. Several illegal movements of US 
waste into Mexico have been uncovered. 

The emergency response group is supporting the development of integrated 
emergency planning processes in each of the sister cities. The enforcement 
group is working to enhance detection of environmental violations and to build 
enforcement capacity through training, criminal enforcement and voluntary com
pliance (Chapter 6). The pollution prevention group is implementing pollution 
prevention initiatives modeled on the chemical industry's voluntary 33/50 Program 
for installations in the border area (Chapter 8). 

Recent developments 

The United States and Mexico are co-operating under an Integrated Border 
Environmental Plan including specific actions to address the most immediate 
environmental problems in the border area. The goals of the first phase (1992-94) 
were: enforcement of existing laws; prevention and reduction of border pollution; 
increased co-operation on environmental planning, training and education; 
improved understanding of the border environment; and preparation for funding of 
activities in the border area. Phase two, called Border XXI, is under development. 

An independent Border Environment Cooperation Commission was created 
in 1993, with a majority of members from border communities and a minority from 
federal governments. The commission, which started work in 1994, aims to 
select, finance, co-ordinate and implement environmental infrastructure projects, 
especially for water pollution and municipal waste. The commission gives border 
communities a much greater role in determining needs and how to fill them, 
calling upon a mix of state, local and private sector funding, including from the 
binational North American Development Bank, created in 1993 to finance environ
mental infrastructure projects certified by the commission. The bank will provide 
$2.3 billion in loans and loan guarantees, with repayment through users' fees or 
other mechanisms. The United States and Mexico will each provide $225 million 
in paid-in capital over four years. 
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Funding 

US federal funding of environmental activities in the border area in 1993 was 
divided as follows: water, $152 million; waste, $4.9 million; air, $4.5 million; 
research and development, $2.4 million; and enforcement, $2.2 million. State 
funding (from Texas, Arizona, New Mexico and California) was also significant. 
On the Mexican side, funding for waste and water in 1993 was of the order of 
$90 million. Using a broad definition of environmental expenditure, the United 
States spent $240 million and Mexico $147 million in the border area in 1993. 

It has been estimated that environmental expenditure of $8 billion over ten 
years will be required to improve pollution control for public and private activities 
in the border area. This amount would be covered by $2 billion from US federal, 
state and local authorities, $2 billion from World Bank and Inter-American Devel
opment Bank loans to Mexico, $600 million from private sources, $700 million in 
federal grant funds in each country and $2 billion from the North American 
Development Bank. In 1995, EPA will provide $100 million for border infrastruc
ture funding. 

Nature conservation and wildlife 

Much of the land on the US side of the border area is federal land. The US 
Fish & Wildlife Service manages eight national wildlife refuges along the border, 
totalling 1 .2 million acres. It has the responsibility to maintain and seek recovery 
of at least 460 species of plants and animals that are endangered, threatened or 
proposed as candidate species for listing under the Endangered Species Act. 
Three protected areas with unique ecosystems straddle the border. 

A bilateral memorandum of understanding with Mexico on co-operation in 
management and protection of national parks and other protected natural and 
cultural sites was signed in 1988 to facilitate joint activities in the border area. On 
the US side, national parks and protected areas such as Big Bend National Park 
and the Great Sonoran Desert biosphere reserve represent 18 per cent of the 
border area. Discussions are under way to establish adjacent parks in Mexico, 
close to Big Bend National Park, among others. This park is threatened by 
emissions from a power station in Mexico that can have adverse effects on 
visibility in the park more than 200 kilometres away. 

A Joint Committee for Wildlife Conservation was established under the 
1984 Agreement for Co-operation in the Conservation of Wildlife to serve as a 
joint co-ordinating body for bilateral efforts concerning species in danger of extinc-

i'~ 



OECD ENVIRONMENTAL PERFORMANCE REVIEWS 207 

tion, management of species in protected areas, migratory species, technical 
assistance, and legal and administrative issues. Many joint activities in the area of 
wildlife protection aim at exchange of information, preparation of surveys, techni
cal training and capacity building. Debt-for-nature swaps have been organised. 
The United States will provide $20 million to help capitalise a Mexican Conserva
tion Fund to preserve Mexico's forests, watersheds and diversity. 

Forests 

The US and Mexican forest services have co-operated since the 1900s on 
wildlife management, forestry, research, training and capacity building to protect 
biodiversity. In the framework of the North American Forestry Commission, the 
two countries and Canada addressed the issues of criteria and indicators for the 
conservation and sustainable management of temperate and boreal forests. Co
operation on "sister forests" at the border with Mexico will bring together forest 
managers of the two countries to develop jOint management programmes. 

Marine areas 

As a result of a 1980 agreement regarding pollution of the marine environ
ment, the United States and Mexico adopted in 1983 a joint contingency plan 
regarding this issue. 

The Gulf of Mexico is of great importance for tourism, fisheries (50 per cent of 
the US market), shipping, and oil and gas exploitation (78 per cent of US 
reserves). Also, wetlands in the Gulf provide shelter to 75 per cent of North 
America's migratory waterfowl. The Gulf is threatened by marine pollution from 
land-based and offshore sources, maritime transport pollution and debris such as 
plastic. Some 57 per cent of the shellfish growing area has been closed because 
of health risks. 

A US mUlti-agency Gulf of Mexico Program has been set up to protect, 
restore and maintain the health and productivity of the Gulf. The area was also 
designated as a special area under Annex V of MAR POL. The two countries are 
working together to restore the Gulf and to prepare a protocol to the 1983 Carta
gena Convention (UNEP) on land-based sources of marine pollution that would 
be applicable to the Gulf. The United States and Mexico have also co-operated to 
prevent dolphins becoming trapped in the nets of tuna fishermen. 
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3. North American Free Trade Agreement 

The United States signed a bilateral trade agreement with Canada in 1989. 
The trilateral North American Free Trade Agreement was signed in 1992 and 
entered into force in 1994, creating a market of 370 million people (Table 9.1). 
Border tariffs in Mexico, which were 2.5 times higher than in the United States, will 
be lowered. Free trade among the three countries is expected to generate a 
0.5 per cent increase in GDP in the United States as well as 200 000 jobs. Studies 
on the likely environmental effects of NAFT A do not lead to clear conclusions. 
Concern has been expressed by some US environmental groups and lawmakers 
that the agreement, directly or indirectly, could be a source of environmental 
problems for the United States because of: i) a risk of weakening strict US 
environmental regulations ("downward harmonisation"); ii) increased traffic of 
goods across borders as a result of growth in international trade; iii) import or 
entry of products causing greater pollution in the United States; and ivY increased 
emissions of pollutants on the Mexican side of the border. 

The issue of downward harmonisation of health and environmental standards 
has been addressed explicitly, to ensure that trade liberalisation will not come at 
the expense of environmental protection. Standards that are stricter than national 
or international standards can still be enacted provided they are well grounded 
scientifically, and not simply based on opinion. Growth in traffic will mostly mean 
more trucking among the three countries and continued growth in the number of 
foreign trucks entering and crossing the United States. Environmental problems, 
such as noise from Mexican trucks, will occur if foreign trucks do not meet US 
vehicle standards. Environmental problems in the border area are not likely to be 
exacerbated by NAFT A because US investment will be made in many areas of 
Mexico (and not only in the border area). The phasing out of the maquiladora 
programme should reduce environmental pressure in the border area. 

NAFTA will also have indirect effects that should reduce environmental 
problems, such as greater environmental co-operation by all three countries and 
greater harmonisation of environmental standards; Mexico's standards, for 
instance, are likely to become stricter and better enforced. 

There have also been concerns that US industry would relocate to Mexico 
because of economic advantages including lax enforcement of environment stan
dards. NAFTA, however, includes provisions to avoid distortion in international 
trade and investment as a result of non-enforcement of national laws. Economic 
studies by the OECD and others have shown that reduced pollution control costs 
are not much incentive to relocate polluting industries. 
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North American Agreement on Environmental Cooperation 

In October 1993, the three countries signed the North American Agreement 
on Environmental Cooperation to foster co-operation on continent-wide issues 
and to improve and ensure enforcement of national environmental protection 
laws. This side agreement to NAFTA contains many obligations concerning 
national environmental laws and policies, such as: ensuring a high level of envi
ronmental protection; effectively enforcing environmental law; ensuring the right 
of citizens to request action for the enforcement of environmental law; publishing 
periodic reports on the state of the environment; disclosing environmental data; 
and carrying out EIAs. The creation under the agreement of the North American 
Commission for Environmental Cooperation, with a Council of Ministers, a secre
tariat and a Joint Public Advisory Committee, should strengthen environmental 
protection in North America. 

The tripartite commission was created to strengthen environmental co
operation in the border area. It started operating in 1994. Its budget for 1995 is 
$9 million, paid in equal part by all three countries. The United States was the first 
country to pay its contribution without delay. For 1996, the budget will remain 
$9 million. A 26-member staff has been recruited and begun work in Montreal. 
Initial activities aim at identifying a work programme and accumulating and estab
lishing baseline information on conservation and ecosystem protection, potential 
effects of NAFT A on the environment, enforcement and compliance practices, 
pollution prevention techniques and technology co-operation and capacity build
ing. The commission can receive complaints from citizens about any non-enforce
ment of environmental protection laws and will ensure openness of environmental 
information to the public. 

The environmental agreement has no counterpart elsewhere. It helps create 
a level playing field with regard to environmental regulation, to accompany those 
created for trade and investment. A second characteristic of the agreement is the 
very strong participation of state and local authorities and the public in the various 
institutions associated with it. Issues related to harmonisation of standards and to 
use of trade sanctions to foster national environmental law have been addressed 
to a higher degree than in any other agreements. 

4. Other Regional Activities 

Arctic 

Persistent organic airborne contaminants in the Arctic are a source of con
cern for aboriginal communities in Alaska and other Arctic areas. More than 
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12 US federal departments and agencies contribute $180 million a year to support 
research in the Arctic. The United States is a party to the Man and the Biosphere 
programme, which has many activities in the Arctic, and to the International Arctic 
Science Committee and more recently the Arctic Environmental Protection Strat
egy adopted by eight countries that signed a non-binding declaration in 
Rovaniemi, Finland, in 1991. Included under this strategy are the Arctic Monitor
ing and Assessment Program, Conservation of Arctic Flora and Fauna, Emer
gency Preparedness and Response and Protection of the Arctic Marine Environ
ment. The United States is also involved in a regional risk assessment 
programme to determine whether existing international agreements are adequate 
to deal with environmental emergencies in the Arctic. 

Particular concern has been expressed about the dumping of 13 nuclear 
reactors and other radioactive material and waste in the Arctic Ocean by the 
Russian Navy from the 1960s onwards, and the release of oil from pipelines in 
Russia that slowly finds its way into the Arctic Ocean. Congress provided $10 mil
lion to the Department of Defense for three years beginning in 1993 to examine 
the risk posed by Russian disposal of radionuclides in the Arctic. 

Caribbean 

The Caribbean Program was designed to implement parts of Agenda 21 
under the action plan of the 1994 Summit of the Americas (see below), and to 
help develop and implement the expected protocol on land-based sources of 
marine pollution. Current activities address environmental awareness and infor
mation exchange, capacity building and technology transfer, pesticide manage
ment and implementation of regulations concerning dumping of garbage by ships 
(MARPOL Annex V). The United States is also helping implement oil pollution 
preparedness and response plans in the Caribbean, in particular the Sub
Regional Oil Spill Contingency Plan for Island States and Territories of the Wider 
Caribbean. It is supporting activities aimed at reducing marine debris and is taking 
steps to protect coral reefs threatened by intensive tourism and harvesting with 
explosives. In the area of weather forecasting (e.g. hurricanes), the United States 
is aSSisting Caribbean states within the framework of the World Meteorological 
Organisation. 

Summit of the Americas 

In December 1994, Heads of State and Government of 34 American coun
tries met in Miami and adopted a Declaration of Principles dealing with democ-
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racy, economic integration and free trade, poverty and sustainable development 
in the Americas. They also adopted a plan of action in four chapters, one of which 
deals with sustainable energy use, biodiversity and pollution prevention. 

The Presidents of seven Central American states and the United States 
declared their political commitment to achieve the objectives of the Alliance for 
Sustainable Development and adopted an action plan specifying concrete actions 
in the areas of biodiversity, energy, environmental legislation and sustainable 
economic development. 

5. Environmental Performance 

The United States has achieved its objective of improving its foreign relations 
concerning environmental matters in North America, while abating transboundary 
pollution both to and from the United States. This overall result is remarkable, 
considering the growth in industrial activities and the rather limited interest of the 
American public in international affairs in recent years. New approaches have 
been used and promoted, such as openness in information, public participation 
and full involvement of state and local authorities. Many joint activities have been 
carried out by federal agencies in a co-operative spirit, with an emphasis on good 
science and cost-effectiveness. Increasingly, bilateral activities have been initi
ated and carried out with a minimum of intervention from the federal governments, 
sometimes even without any federal involvement. US foreign policy and the US 
court system fully recognise the principle of non-discrimination and equal access 
to US courts for US residents, as well as residents of other countries. 

Co-operation with Canada 

Co-operation with Canada to solve environmental problems in the border 
area has been very successful. It has led to the adoption and implementation of 
far-reaching agreements such as the Boundary Waters Treaty (1909) and the 
Great Lakes Water Quality Agreement (1972), as well as the creation of institu
tions such as the IJC and a multitude of joint working parties and stakeholder 
groups, with participation by regional and local authorities as well as the regulated 
community. 

This co-operation has led to significant, very positive results for river and lake 
water quantity and quality. The Great Lakes are managed as a vel}' large ecosys
tem with multimedia integration. Joint activities have been launched in emergency 
planning and controlling movements of hazardous waste. 
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After long and difficult negotiations, the two countries have reached an agree
ment on acid precipitation and improvements are expected. The adoption of an 
absolute cap on S02 emissions, the setting of deadlines to meet agreed targets 
and the use of marketable allowances for S02 emissions show that US policy is 
moving from a process-oriented to a full goal-oriented strategy. NOx emissions 
have so far been stabilised in line with the Sofia Protocol and VOC emissions are 
being reduced to meet the Geneva Protocol target. 

The two countries are actively working towards improved environmental pro
tection in border areas. Implementation of UN-ECE conventions on EIA and 
industrial accidents should help solve local issues. 

Despite these good results in pollution abatement, much work and large 
capital investments remain to be carried out. Moving towards virtual elimination of 
persistent organic substances in the Great Lakes and elimination of hot spots on 
the US side will require increased funds. Adopting plans without clear deadlines 
or renegotiating plans with new deadlines to reflect slow implementation is a clear 
indication that environmental problems in the border area are not always 
addressed vel)! efficiently or need more political support than they now have. 
Similarly, reduction of acid precipitation is moving forward, but in 2010, when 
current commitments are to be met, there may still be a need for further action to 
protect eastern North American ecosystems. In comparison with European coun
tries or Japan, the SOx abatement effort in North America has been progressing 
rather slowly. 

Co-operation with Mexico 

Co-operation with Mexico on environmental protection in the border area has 
progressed considerably since the La Paz agreement (1983) and now deals with 
all aspects of pollution (air, water, waste) as well as nature protection. Bilateral 
work groups have been established and joint activities have been launched. 
Technical assistance and training have been provided. Many US agencies are 
involved in a large number of projects dealing with all aspects of environmental 
protection in the border area. It is now recognised that special efforts are needed 
to ensure adequate protection of human health and natural ecosystems in the 
border area and, in particular, to meet the environmental justice issue of the many 
people on the US side who are living without basic sanitary infrastructure and are 
exposed to excessive levels of air and water pollution. The Federal Government 
has opened up local offices, negotiated new agreements, provided training and 
information and ensured greater monitoring of polluting activities in the border 
area. Very significant progress has been achieved in increasing participation by 
state and local authorities, the private sector and local communities in planning 



OECD ENVIRONMENTAL PERFORMANCE REVIEWS 213 

environmental activities. Actions within the context of NAFTA should improve the 
situation further. In addition, fishing practices have been modified to better protect 
dolphins. 

Good progress has been made in the area of enforcement of standards and 
regulations, public participation and access to information: populations on either 
side of the border can now benefit from similar rights. US funding of environmen
tal protection in the border area has been growing and far exceeds the funding 
provided by Mexico. EPA and its Mexican counterpart co-operate closely on all 
aspects of environmental work. The preparation, adoption and implementation of 
the 1992-94 Integrated Border Environmental Plan represented a more integrated 
approach. The new five-year plan, Border XXI, should help in making further 
progress. 

Nevertheless, there are still serious gaps in information on levels of pollution 
in the border area, and the degradation of environmental conditions does not yet 
seem to have been reversed. Follow-up reports on important activities, such as 
the Integrated Border Environmental Plan, are not yet available. Major sanitation 
projects under discussion for 15 years have not yet been completed. Water 
resources are being exploited heavily on the US side, both surface water (notably 
the Colorado River) and groundwater. Continued population and economic growth 
and the rapid increase in truck traffic are making environmental problems more 
difficult to solve. Air pollution is worsening in a number of areas. 

The financial effort on the US side may not be in proportion to the projected 
financial requirements for the next ten years. Financing on the Mexican side, 
which is growing, was seriously affected by the fall of the peso in 1995. Guidelines 
on fair burden sharing for infrastructure projects in the border areas do not seem 
to exist; in many cases the United States ends up bearing most of the expenses 
to avoid most of the damage. Seen from a 20-year perspective, the border area is 
not yet providing a good example of sustainable development. 

Growth in financial requirements is to be expected because spending on 
infrastructure will be more costly than studies and planning. Steps towards greater 
financial participation by polluters in financing the operation of waste water treat
ment plants should be taken. In particular, maquiladoras, which are often US 
owned, should contribute more to water pollution abatement and control. 

The challenge for the years to come will be to remedy problems that were 
probably not solved early enough, even when they were recognised at an early 
stage. This includes issues such as air pollution, truck traffic, adequate infrastruc
ture for urban development, better land use planning and increased protection of 
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marine and underground waters. Further efforts are likely to be needed to protect 
biodiversity in border areas and habitats for North American migratory waterfowl. 

NAFT A and environmental co-operation agreement 

The United States took a very significant initiative when it decided to link 
environment with international trade in the context of NAFTA. The side agreement 
on environmental co-operation opens the door for improvement of environmental 
protection in all three countries as a result of better enforcement of national 
environmental laws. The side agreement is likely to promote better information to 
the public, free access to environmental information, more public participation, a 
greater voice for environmental interests in intergovernmental discussions and 
access for complaints on environmental issues. Institutions under the agreement 
have been set up rapidly but have not yet had a chance to prove their usefulness. 
It is hoped that they will not suffer from bureaucratic interference by national 
administrations regarding financing, red tape, etc., and can give new impetus to 
bilateral relations. . 



DECO ENVIRONMENTAL PERFORMANCE REVIEWS 215 

THE UNITED STATES AND THE WORLD: 
GLOBAL CO-OPERATION* 

The National Environmental Policy Act (1969) set as a goal to "maximize 
international cooperation in anticipating and preventing a decline in the quality of 
mankind's world environment". Since then, the United States has always played a 
leading role in international co-operation concerning protection of the environ
ment. In April 1993, the President stated that America should take "the lead to 
preserve the world environment" and called for "a more active role in addressing 
such global environmental problems as climate change, ozone depletion, marine 
and polar contamination and the loss of forests and biological diversity". The 
President also stressed the importance of developing and disseminating innova
tive environmental technology internationally. 

According to US o.fficials, the. current policy is "to promote sustainable devel
opment and environmental protection on a global basis". This includes: promoting 
environmental protection abroad; protecting the global environment; taking the 
environment into account in decision making; and dealing with transboundary 
threats. The United States has consistently emphasised the role of good science 
and technology in resolving global issues and has funded extensive scientific 
programmes. Environment is now considered a key component of US foreign 
policy. The 1969 Act stated as a goal to "fulfill the responsibilities of each genera
tion as trustee of the environment for succeeding generations". The United States 
has consistently promoted adoption of the concept of sustainable development. 
Since the 1992 UN Conference on Environment and Development (UNCED), it 
has strongly supported the UN Commission on Sustainable Development in its 

* This chapter does not deal with all international issue beyond North America. Wetlands 
are covered in Chapter 2 and transboundary waste movements in Chapter 4. 

1 
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role as catalyst and monitor of the implementation of Agenda 21 and other 
UNCED outcomes. The United States has led a global effort to phase out the use 
of leaded gasoline. It has also supported full implementation of Principle No. 10 of 
the Rio Declaration (public participation) in all international activities. To foster 
sustainable development domestically, the President's Council on Sustainable 
Development was set up to explore and develop policies that encourage eco
nomic growth, create jobs and lead to effective and environmentally sound use of 
natural resources (Chapter 6). 

1. Ozone-depleting Substances 

The production of CFCs in the United States was once the largest among all 
OECD countries (22 per cent of world production). More importantly, per capita 
consumption was also the largest because of the widespread use of refrigerators 
and air conditioners (Table 10.1). The production of stratospheric ozone-depleting 
substances is being phased out. The cost of phaSing out CFCs is very significant 
- $50 billion worldwide over 100 years, because of the need to change equipment 

Table 10.1 Per capita consumption of CFCs, 1989 
(kg) 

United States 
Japan 
Australia 
Austria 
Canada 
EC 
Switzerland 
Finland 

a) Group I = CFC 11, 12, 113, 114, 115. 
Source: Secretariat, Montreal Protocol. 

Group I 
CFCs' 

1.28 
1.08 
0.83 
0.77 
0.72 
0.66 
0.61 
0.38 

Group II 
Halons 

0.18 
0.49 

0.06 
0.11 
0.15 
0.11 
0.18 
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and use more costly substitutes - although the benefits in value of avoided skin 
cancers and cataracts are estimated to be more than 100 times higher. 

The United States banned the use of CFCs in aerosols in 1978 and has since 
acted as a leader in international efforts to protect the stratospheric ozone layer. It 
took significant initiatives in the negotiation of the Vienna Convention and the 
Montreal Protocol and in enlarging their scope through amendments. The United 
States has implemented very readily all its international commitments concerning 
ozone-depleting substances, in many instances ahead of schedule. It contributed 
25 per cent of the $152 million Multilateral Fund under the Montreal Protocol in 
1994. Halon production ceased in 1994 and CFC production will stop at the end of 
1995. Because of resulting difficulties in servicing existing air conditioning and 
refrigerating equipment, CFCs are being recycled or imported. 

When restrictions on ozone-depleting substances were introduced, compa
nies were authorised to trade allowances between substances internally or with 
other companies. This novel procedure maximises flexibility and cost-efficiency. 
In addition, a stiff excise tax on such substances has been introduced to promote 
use of substitutes and its rate has steadily increased (e.g. $4.35 a pound of 
CFC-12 or CFC-11 in 1994, $5.35 a pound in 1995). This tax promotes greater 
recycling of CFCs and helps avoid deliberate venting of CFCs, which is illegal but 
difficult to prosecute. It also encourages illegal imports of CFCs from countries not 
party to the Montreal Protocol, however, as the excise tax is many times higher 
than the normal value of the product. 

Voluntary programmes are also employed to promote technical innovations. 
For instance, to promote the development of a new line of refrigerators, utilities in 
western states raised $30 million to be provided to the first manufacturer to 
produce and distribute a super-efficient non-CFC refrigerator. The company that 
won the contest in 1993 is to deliver 250 000 super-efficient refrigerators in 
coming years. 

2. Climate Change 

The domestic situation 

The issue of climate change is a high priority to the United States, which 
emits the largest quantity of greenhouse gases in the world (17.8 per cent of 
worldwide emissions). US emissions of CO2 per capita and per GDP are among 
the largest in the OECD (Figure 5.1). The United States launched a series of 
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domestic research programmes on climate change ($2.6 billion between 1989 
and 1992) in an effort to remove scientific uncertainties. This research pro
gramme on earth systems, and anthropogenic effects on them, is the largest in 
the world. 

In 1992, the United States was the first OECD Member country to become a 
party to the Framework Convention on Climate Change. This convention con
tained a commitment to take measures aimed at returning anthropogenic emis
sions of CO2 and other greenhouse gases not controlled by the Montreal Protocol 
to their 1990 levels by 2000 (C02 accounts for 93.6 per cent of US greenhouse 
gas emissions). In April 1994, the President committed the United States to return 
all greenhouse gas emissions, including those controlled by the Montreal Proto
col, to 1990 levels by 2000. As with most other OECD countries, no commitment 
exists with regard to capping or stabilising CO2 or greenhouse emissions after 
2000. 

Climate Change Action Plan 

A US Climate Change Action Plan, adopted in 1993 to reach the greenhouse 
gas target, covers emission reduction strategies for companies and electric utili
ties; methane recovery and use from agriculture, mining and natural gas systems; 
and development of energy-efficient industrial motors and tyres with improving 
rolling resistance. If the action plan is fully implemented, the target concerning 
greenhouse gases is achievable even though CO2 emissions would grow by 3 per 
cent by 2000. Current projections are less optimistic than earlier ones because 
the economy has grown at a higher rate than expected, fuel prices have 
decreased more sharply than was forecast and Congress has not provided full 
funding for all the actions contained in the plan. 

The plan comprises 44 actions aimed at increasing energy efficiency in the 
commercial, residential, industrial and transport sectors, fostering shifts away 
from high-carbon fuels and reducing emissions of methane and other greenhouse 
gases (e.g. nitrous oxide, HFCs, PFCs). The plan is based on standards for the 
residential sector, voluntary actions for most sectors, economic incentives and 
information campaigns. Private capital investment would mostly be in the com
mercial/residential sector ($52 billion out of $61 billion). If implemented, the plan 
could be expected to reduce emissions by 108 million tonnes (metric tons) of 
carbon equivalent, compared with a total of 1 462 million tonnes in 1990. The cost 
of the actions under the plan for 1994-2000 is $60 billion, to be offset by $60 bil
lion in energy savings by 2000. Many actions are educational or require changes 
in consumer behaviour. 
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The commercial and residential sectors are asked to make a larger effort, 
proportionally, than their contribution to the problem, while industry, energy supply 
and transportation are asked to do less. A comparison of the payback in energy 
savings per unit of capital invested shows great differences among various sec
tors (Table 10.2). Research and development on energy will be supported in 1995 
by $1.8 billion obtained by redirecting federal funds. In 1994, the funding was 
$1.5 billion, of which $1 billion was for the National Aeronautics and Space 
Administration. 

The Climate Change Action Plan is supported by programmes at state level. 
By 1994, 22 states had enacted laws or regulations and/or established research 
programmes addressing climate change. Most aim to conserve energy, improve 
energy efficiency or reduce greenhouse gas emissions. It is not clear, however, 
whether most states feel committed to returning their own individual emissions to 
the 1990 level. 

A full review of the plan is under way. Additional measures may have to be 
taken to ensure that the commitment by the President is met. The current political 
and budgetary situation suggests that the goal may not be met by 2000 in the 
United States (and in many other countries as well): the measures taken or likely 
to be taken are not very demanding and focus on voluntary actions and policies. 

Table 10.2 US CO2 emissions 

Share of total Planned reduction in emissions 
1994 emissions 

% million tonnes % 

Commercial demand 4 10.6 16.3 
Residential demand 7 16.3 25.1 
Industrial demand 22 19.0 29.3 
Transportation 

demand 31 8.1 12.5 
Energy supply 36 10.8 16.7 

Total 100 64.8 100.0 

a) Cumulative value of energy savings 1994-2010 in relation to private capital investment 1994-2010. 
Source: Climate Change Action Plan. 

Ratio of energy saving 
to capital investment a 

2.2 
2.5 

16.5 

22.6 
10.8 

4.4 
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Energy taxes were not introduced to provide economic signals to energy users 
(most notably households, small and medium enterprises, etc.). 

International co-operation 

The United States supports a range of international activities, with $25 million 
in 1994 for country studies on climate change over two years, $50 million for 
activities in developing countries to curb greenhouse emissions and $10 million 
for information sharing and trade facilitation. There are also expenditures through 
the Global Environment Facility (GEF) and bilateral aid programmes. The largest 
environmental projects under the US Agency for International Development 
(USAID), totalling $35 million in 1994, deal with energy efficiency, energy genera
tion and distribution, rural electrification and forestry. Large recipients are India, 
China, the Philippines, Poland, Russia, Pakistan, Senegal, Brazil and Mexico. 

3. Protection of Marine Environment 

The United States has always been vety active in the framework of the 
International Maritime Organization to protect the marine environment. It took a 
leading position in the 1978 revision of the MAR POL Convention and in the 
preparation of the 1990 international convention on Oil Pollution Preparedness, 
Response and Cooperation. Protection of the marine environment in the United 
States against oil spills from various sources (maritime transport, hydrocarbon 
exploitation on the continental shelf, pipelines, etc.) is organised through far
reaching laws. A law of particular significance is the 1990 Oil Pollution Act, 
adopted after the Exxon Valdez spill in Alaska. Its requirements include double 
hulls, better oil tanker staffing requirements and a response plan. Implementa
tion of this Act has resulted in a decrease in the number of large oil spills 
(Figure 10.1). The United States has also taken an active role in the United 
National Regional Seas Programme, the 1972 London Convention and numerous 
activities relating to improved scientific understanding of the marine environment. 

The United States has not yet ratified the Law of the Sea Convention, but 
recently signed an agreement to amend the deep seabed mining provision of the 
convention. It has sent the convention to the Senate for its advice and consent to 
ratification. To improve compliance with international vessel pollution standards 
the United States has taken measures to advance port state controls and the 
international harmonisation of related standards. The United States has also 
exercised leadership in formulating the International Coral Reef Initiative, which is 



OECD ENVIRONMENTAL PERFORMANCE REVIEWS 221 

designed to improve national, regional and international efforts to protect coral 
reef systems and other sensitive marine ecosystems, such as growths of man
groves and sea grass beds. 

Emergency operations 

Oil spills in and around US waters decreased by at least 30 per cent in 
number between 1984 and 1992. The US Coast Guard has set up elaborate joint 
contingency plans to handle emergency operations in US and neighbouring 
waters (Chapter 9). It has also offered to help handle major spills in distant 
countries, such as the Amoco Cadiz spill off France or a spill in 1992 off 
Mozambique. It has provided training in oil spill response to experts from five 
countries and is involved in technology transfer related to contingency planning. 

Land-based sources of marine pollution and ocean dumping 

The United States has taken a leading role in fostering international discus
sion of land-based marine pollution. For example, it has called for a series of 
international consultations following UNCED, and it hosted an intergovernmental 
conference on a global action programme concerning degradation of the marine 
environment from land-based activities. 

A central policy issue in the global marine pollution discussion has been 
persistent organiC pollutants and the threat they pose to marine ecosystems. The 
United States has helped build international consensus for action to address this 
issue regionally and globally. 

At the regional level the United States is engaged in co-operative efforts to 
protect the Arctic marine environment, the South Pacific and the Wider Carib
bean. Most recently, the United States has obtained support across the Wider 
Caribbean for development of a legally binding protocol on land-based marine 
pollutiOn. While no legally binding international agreements have been adopted to 
specifically address land-based pollution along the eastern and western coasts of 
North America, co-operative efforts exist in the Gulf of Maine and Puget Sound, 
and along the border with Mexico. 

The United States imposes extensive and strict controls on the dumping of 
waste at sea. Dumping of sewage sludge, industrial waste and radioactive materi
als, as well as incineration at sea, are prohibited under US law. 
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Figure 10.1 Major oil spills in United States, 1989-94 
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Liability regarding maritime transport of oil 

The United States took a very active role in promoting and negotiating inter
national agreements on the liability of shipowners in case of oil spills and on 
compensation of oil spill damage. Nevertheless, the United States decided not to 
become a party to the 1969 and 1971 agreements (CLC and FUND) or related 
protocols, because they would be inconsistent with US law that explicitly called for 
unlimited state liability in the wake of the Exxon Valdez spill. After that spill, the 
United States established a very strong regime of liability under domestic law as 
well as strict technical requirements on tankers intending to sail into American 
waters. 

The 1990 Oil Pollution Act is particularly noteworthy, as it sets liability for 
usual losses as well as for loss of subsistence use of natural resources, loss of 
profits due to loss of natural resources, loss of taxes or public revenues and 
increased cost of providing services. This is an important step towards full realisa
tion of the polluter pays principle. Despite sustained campaigns by shipowners 
against strict financial and technical requirements introduced by US law, by the 

',:1 

~ 



OECD ENVIRONMENTAL PERFORMANCE REVIEWS 223 

end of 1994 over 1 200 tankers had obtained clearance from the Coast Guard to 
sail in US waters. Liability insurance of up to $395 million per vessel is now 
available. 

Enforcement 

The United States has promoted international co-operation in environmental 
enforcement and taken actions domestically to implement international treaties. 
Ships entering US ports can be subject to enforcement actions in case of sus
pected violations within the 200-mile exclusive economic zone (e.g. discharge of 
plastics in contravention of Annex V of MARPOL). 

4. Biodiversity 

The United States has long been in the forefront of international activities 
concerning nature protection, protection of endangered species and biodiversity. 
It supported the preparation of the 1992 Convention on Biological Diversity but 
objected to provisions concerning intellectual property rights, access to genetic 
information and international funding. The convention has been sent to the Sen
ate for its advice and consent to ratification. It is not clear, however, whether the 
United States will become a contracting party to this convention in the near future. 

The United States has participated in international activities aimed at protect
ing the Atlantic salmon, dolphins, whales, sea turtles, the African elephant and 
rhinoceros, tropical timber, etc. It was a strong proponent of the 1972 Washington 
Convention on International Trade in Endangered Species (CITES) and enforces 
it vigorously. Illegal importers of exotic birds from Mexico, Australia and New 
Zealand, for instance, have been prosecuted. 

The United States has supported the adoption of the UNCED forest prinCiples 
and pressed for action regionally and globally. In 1992, the United States adopted 
an ecosystem approach to management of its 101.2 million hectares of federal 
forest (34 per cent of US forest land), as well as federal range land. It is commit
ted to the sustainable management of all its forests by 2000. In January 1995, the 
United States and nine other countries representing 90 per cent of the world's 
non-tropical forests concluded negotiations on a comprehensive set of interna
tionally agreed criteria and indicators for sustainable management of temperate 
and boreal forests. 

, 
1 
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The United States ranks second among OECD countries in terms of total fish 
catch, with the amount having grown by 60 per cent from 1980 to 1990. It has 
taken unilateral and multilateral actions to promote compliance with international 
conservation and management measures by fishing vessels on the high seas. It 
promoted the adoption of a code of conduct within the Food and Agriculture 
Organization to develop responsible fishing practices and to address the 
problems that could be caused by countries not party to such an agreement. The 
United States is a party to the 1994 Convention on the Conservation and Manage
ment of Pollock Resources in the Central Bering Sea and is working to develop a 
convention on straddling fish stocks and highly migratory stocks in the north-west 
Atlantic. It proposed a UN resolution to ban high seas drift-net fishing (adopted in 
1991) and adopted a Driftnet Act in 1992, which bans imports of fish, fish products 
and sport fishing equipment from any country engaged in high seas drift-net 
fishing after 1993. 

In 1991, the United States and most other Antarctic Treaty parties concluded 
and signed a protocol on environmental protection prohibiting, inter alia, the 
mining of mineral resources, and promoting a variety of environmental protection 
measures in Antarctica. This protocol was submitted to Congress in 1993 for 
ratification. No action has been taken yet on ratification, but the United States is 
complying with the provisions of the protocol. 

5. Trade and the Environment 

Trade measures 

Since 1969, the United States has paid particular attention to trade issues in 
connection with protection of natural resources, human health and the environ
ment inside and outside its territory. Under domestic legislation, the United States 
has ample possibilities to restrict the import of products that are detrimental to 
health or the environment. In addition, it has possibilities under domestic legisla
tion to take trade measures in relation to activities outside its territory that are 
detrimental to marine mammals, fisheries, migratory birds, endangered species, 
the stratospheric ozone layer, etc. 

The United States has, for example, taken trade measures in response to the 
high number of dolphin deaths caused by tuna fishing. These measures, based 
on the US Marine Mammals Protection Act, were inconsistent with US obligations 
under the General Agreement on Tariffs and Trade (GATT), according to an 
unadopted 1991 report by a GATT panel that was convened at Mexico's request. 
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Very significant improvements have nevertheless been made by Mexican fisher
men: the number of dolphins killed dropped from 51 000 in 1989 to fewer than 
2 000 in 1993. Similarly, foreign shrimp trawlers acted to reduce the number of 
sea turtles being caught accidentally. This action was carried out with technical 
assistance from the United States and also as a result of US pressure. 

Successful trade measures have been taken to protect certain fish and 
marine mammals, tigers, rhinoceros, elephants, whales, wild birds, etc. Some 
countries, both OECD Members and non- Members, have been warned that US 
trade sanctions could result if they did not implement more firmly international 
policies or agreements concerning certain environmental resources. For instance, 
trade sanctions were announced in April 1994 against Taiwan for its lack of 
progress in eliminating illegal trade in tigers and rhinoceros, with a threat of 
prohibition of import of Taiwanese shells, skins and leather products. The 
announcement resulted in new actions by Taiwan to implement restrictions under 
CITES. As a result, the sanctions have been lifted. 

The United States strictly controls the export of hazardous waste (Chapter 4). 
Concerning hazardous substances, including pesticides, EPA has vety limited 
authority to ban the export of chemicals that have been banned or severely 
restricted in the United States, but extensive requirements to notify the importing 
country have been put into place. 

The United States signed the Rio Declaration. PrinCiple 12 states that" unilat
eral actions to deal with environmental challenges outside the jurisdiction of the 
importing country should be avoided". A significant step in this direction was the 
adoption by the United States and other parties to the International Convention on 
the Conservation of the Atlantic Tuna (ICCAT) of a provision authorising trade 
sanctions against non-ICCAT countries that refuse to co-operate with the 
convention's conservation programme. Such an approach would appear to pose 
less risk of US trade measures being found incompatible with GATT. 

Effects of trade on the environment 

The United States has pressed hard in a wide range of forums for better 
international understanding of, and greater co-operation on, the reconciliation of 
trade and environment issues. This concern is reflected, for instance, in the North 
American Free Trade Agreement (NAFTA), which was the first trade agreement 
to explicitly take environmental considerations into account (Chapter 9). 
The United States supported the introduction of environmental concerns in the 
Uruguay Round of GATT talks, played a leading role in the OECD joint sessions 
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of trade and environment experts and promoted the establishment of a Commit
tee on Trade and Environment within the World Trade Organization, which now 
administers GATT. This committee may make recommendations regarding trade 
rules for the protection of the environment. 

The United States has created its own Trade and Environment Policy Advi
sory Committee for liaison with industry, labour, NGOs, etc. The public is given 
the opportunity to comment before US positions or regulations are finalised. Thus, 
at domestic level, the United States has built transparency and opportunities for 
public access and participation into its international and environmental policy 
formulation. 

Support of technology exports 

The world market for environmental technology is estimated at $200-300 bil
lion and is expected to reach $600 billion by the end of the decade. The United 
States has adopted a new strategy aiming to provide support to US firms in 
opening new markets for environmental technology overseas. It includes creating 
information clearing-houses, sending environmental technology specialists in key 
US trade positions overseas, facilitating export financing, training officials in other 
countries and creating a focal point in the Department of Commerce. A $100 mil
lion federal programme was launched to promote closer links between US suppli
ers and customers in Asia for environmental technology. 

6. Development Assistance and Environmental Aid 

The United States is the second largest donor of official development assis
tance (ODA) among OECD countries - $9.85 billion in 1994 (of which $7 billion 
was bilateral aid), or 17 per cent of total aid provided by Member countries of the 
OECD Development Assistance Committee (DAC). However, in terms of GNP, 
the United States provides the least aid among the 21 DAC Members: 0.15 per 
cent of GNP, or half the DAC average of 0.29 per cent (Figure 10.2). The level of 
aid in relative terms has been decreasing for the last ten years - it is now the 
lowest ever observed for the United States. The United States has never commit
ted itself to the 0.7 per cent ODA target that was accepted by many other OECD 
countries and supported at UNCED as a goal to be reached by 2000. 

American NGOs provided 0.04 per cent of GNP in terms of aid - much more 
than the DAC average of 0.023 per cent. While public opinion responds readily to 

1 
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the humanitarian needs of the rest of the world, public and political support for the 
aid budget is increasingly in question. In particular, opinion surveys show that the 
public believes foreign aid is very much larger than the less than 1 per cent of the 
federal budget that it in fact represents. 

Environmental aid 

Sustainable development has become one of five overarching foreign policy 
goals. Under a policy of promoting sustainable development, USAID adopted a 
four-point strategy to encourage broad-based growth, protect the environment, 
build democracy and help stabilise world population growth. Under this strategy, 
USAID is: ensuring through appropriate review that all the activities it funds are 
environmentally sound; integrating environmental considerations throughout sec
tors and programmes it supports; and supporting activities designed primarily to 
protect and improve environmental management and promote wise use of natural 
resources. Major environmental problems that most directly affect the developing 
world and the agency's development objectives have been identified as: degrada
tion and depletion of water and coastal resources; environmentally unsound 
energy production and use; unsustainable agricultural practices; and loss of tropi
cal forests and other habitats critical for biological diversity. 

In 1994, US federal agencies provided over $700 million for environmental 
programmes in about 100 countries, or 10 per cent of bilateral aid. The level of 
environmental aid is not decreasing over time because aid funds are being reallo
cated. Between 1980 and 1991, over $3.3 billion was provided for environmental 
projects. In 1995, over $60 million will be available for work on global issues and 
unsustainable practices, in addition to the $700 million on other environmental 
issues. The United States has supported environmental programmes in more 
than 100 countries over two decades of bilateral co-operation. It was the first 
donor to launch major programmes to support conservation of tropical forests and 
biodiversity. 

USAID is promoting environmental information exchange through libraries 
and reference services in 170 countries, 14 technical information packages on 
environmental issues, travelling information centres on US environmental tech
nology and study tours for scholars in the United States. As early as 1976, USAID 
was establishing a system for preparing environmental impact assessments 
(EIAs) of projects involving national, regional or global environmental issues. 
USAID now conducts 75 to 100 EIAs annually for projects such as road improve
ment, pesticide application and health programmes. Since 1994, USAID and 
NOAA have jOintly provided technical assistance to developing countries in the 

1 
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Middle East and Central America for integrated coastal zone management and 
fisheries management. This expanded co-operation is part of the US response to 
the coastal action issue identified in Agenda 21. 

The United States has taken strong initiatives to ensure that activities of the 
World Bank and other multilateral development banks fully take account of the 
environmental effects of projects being considered for funding. More recently, the 
focus was enlarged to ensure that projects in the banks' portfolios are environ
mentally sustainable. In the framework of the OECD, the United States has 
supported the adoption of Recommendations to promote EIA for activities with 
effects beyond national borders (1979, 1985). 

NGOs in the United States have played a major role in pressing multilateral 
banks to take better account of the environment in their lending policies. In 1990, 
the United States proposed debt-for-nature swaps with Latin American countries: 
part of what the country would have paid in interest is put into a trust fund to 
support local environmental and conservation projects. Agreements with 
Jamaica, Bolivia and Chile generated $12 million for environmental projects in 
these countries. 

Environmental funds 

The United States is a large contributor to a variety of multilateral activities 
(often the largest in absolute terms); the US contributions to international environ
mental programmes and organisations totalled $30 million in 1994. It is the top 
contributor to the Multilateral Fund under the Montreal Protocol, at $38 million in 
1994, or 25 per cent of the total. 

Established in 1991, the Global Environment Facility provides funds to devel
oping countries and economies in transition for projects that benefit the global 
environment. The United States has provided $153 million in parallel financing to 
GEF pilot phase projects, including global warming, $39 million; biodiversity, 
$100 million; and international waters, $9 million. In 1994, at the urging of the 
United States, the GEF was restructured to increase transparency. It will provide 
for full disclosure of all non-confidential information, and local communities and 
NGOs will be involved throughout the project cycle. The GEF secretariat will be 
functionally independent of the World Bank. The United States pledged to provide 
$430 million out of a total of $2 billion for the restructured programme. It will be the 
largest donor in absolute terms (Table 10.3) but smaller in terms of per capita 
contributions. 
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Figure 10.2 Official development assistance, 1994a 
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Table 10.3 Main contributions to GEF, 1994-97 

United States 
Japan 
Germany 
United Kingdom 
France 
Italy 
Canada 
The Netherlands 
Sweden 
Switzerland 
Denmark 
Norway 
6 other countries 
Total 
a) As of 31 March 1994. 

Million US$' 

430 
415 
240 
135 
143 
115 
87 
71 
58 
45 
35 
31 

Less than 30 
2022 

b) GDP in 1993 in US$ (exchange rate of 31 March 1994). 
Source: GEF. 

Per thousandth of GDPb 

0.Q7 
0.09 
0.13 
0.15 
0.12 
0.12 
0.17 
0.23 
0.31 
0.18 
0.26 
0.31 
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The United States has been by far the leading OECD contributor to the UNEP 
Environmental Fund since its creation in the early 1970s. During 1990-95 US 
contributions to the Environmental Fund totalled more than $100 million. 

7. Environmental Performance 

The rapid development of international environmental co-operation world
wide is due to a large extent to the active role played by the United States. This 
has led to a series of international agreements, a major programme of technical 
assistance and the widespread use of principles of environmental law that were 
pioneered by the United States domestically, including public participation, 
access to information and government accountability. 

General issues 

Over the years, the United States has promoted environmentally sound prac- :,f 

tices worldwide through bilateral and multilateral agreements on environmental 
co-operation with OECD countries, as well as with central and eastern European 
countries and with developing countries, and through participation in such interna-
tional forums as the OECD, UNEP, UN-ECE, IMO and WHO. 

The United States has launched many activities to promote solutions to 
global issues, using approaches such as investigating basic scientific and techni
cal issues, monitoring emissions and ambient quality levels, generating public 
awareness and outlining new strategies and plans for international action. Despite 
this considerable effort, however, limited information is available with which to 
evaluate whether past policies have achieved their goals. To support further 
progress and new involvement, it would be useful to better monitor past interna
tional environmental policies by providing indicators of achievement and investi
gating measures of success. Such an approach is particularly relevant at the level 
of North America, which is becoming more and more economically integrated. 

US ratification of international conventions is often more difficult than in most 
other Member countries. On occasion, the US Senate has delayed or not taken 
action to provide its advice and consent to the ratification of international agree
ments. The United States has not yet ratified the international agreements con
cerning the law of the sea, biodiversity and Antarctica. 
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As long as US environmental policy was in the forefront in comparison with 
other Member countries, the position frequently taken by the United States in 
international environmental negotiations to seek adoption of what is already 
accepted in domestic environmental law promoted significant progress when 
other countries agreed to align their environmental policy with the US policy. Now, 
however, the environmental policies of a number of Member countries have 
progressed to the point that the United States is no longer in the forefront on all 
international issues. Hence the traditional US position could become an obstacle 
to promoting further international co-operation if the United States were to 
weaken its current strong environmental agenda. 

Carrying out a strong policy of international co-operation requires significant 
financial means: other countries will not act in line with US-inspired global policy if 
this policy is not implemented by the United States domestically. Implementing 
the principle of common but differentiated responsibility from the Rio Declaration, 
which the United States adopted, would require strong public support in the 
United States in order to generate significant domestic financial involvement. 

Global environment 

The United States has promoted a series of international agreements aimed 
at phasing out ozone-depleting substances. As the largest producer of CFCs, it 
introduced novel market-based instruments to promote a cost-efficient phasing 
out of CFCs, including a stiff tax. The targets set under the Montreal Protocol are 
met or likely to be met. The cost of implementing the protocol is increasing 
because CFCs are becoming a rare commodity that can profitably be imported, 
although this is likely to become illegal. Adaptation of existing equipment to CFC 
substitutes may require financial incentives. 

The major share of the United States in world emissions of greenhouse 
gases and its relatively high level of emissions per unit of GDP are two factors that 
draw world attention to the US performance in the area of climate change. The 
commitment to return greenhouse gas emissions to their 1990 level by 2000 is an 
ambitious goal for a country that has based its economic development on a cheap 
and plentiful energy supply. The many actions that can be taken to meet this 
commitment provide benefits even when climate change consequences are 
ignored. 

The Climate Change Action Plan is vel)! impressive and, if fully implemented, 
should help in achieving the goal for 2000. To reach this goal, however, there may 
be a need to introduce a profound change in behaviour, in the framework of 
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voluntary agreements, or a change in legal, regulatory or economic constraints. In 
view of the general public and congressional reluctance to introduce further regu
lations or taxes, a reduction of greenhouse gas emissions to the 1990 level by 
2000 may not be achievable. On the other hand, the very considerable effort by all 
sectors of the economy, by various federal agencies and by many states to make 
the economy more energy efficient, and the large programme of R&D and aid on 
climate change issues, should help achieve substantial energy savings in the 
United States and abroad. US progress should have a significant effect on actions 
by other countries. 

The United States has been very successful in promoting protection of the 
marine environment in the framework of the IMO and has adopted national laws 
that provide stricter environmental protection. Emergency preparedness for oil 
spills has been improved and tested. New initiatives have been launched to 
protect the marine environment from land-based sources of pollution and should 
receive wide public support. In the area of liability and compensation for oil spills, 
the United States has decided not to become a party to existing agreements, yet it 
follows a stricter domestic regime, which is more in line with the polluter pays 
principle than is the international regime. 

Assessments of effects of federal activities on the environment in other 

iT 
':( 

i 

countries as well as of international agreements on the domestic environment ,} 
were begun at a very early stage. In addition, the United States has succeeded in 
promoting this approach at multilateral financial institutions such as the World 
Bank, and in international institutions and agreements. Concerning major projects 
of the private sector in other countries, and in particular of US-based multinational 
enterprises, it is not clear whether EIAs are performed if they are not mandatory 
under the other countries' laws. Most major US firms do seek to avoid causing 
environmental damage abroad, and many use detailed central environmental 
auditing to this end. 

Trade and development issues 

The United States has adopted very innovative measures concerning trade 
and the environment. It examined closely the interrelation of these two areas in 
the framework of the Uruguay Round as well as in the context of NAFTA. At 
domestic level, the United States has taken trade measures against countries that 
did not adequately protect the global commons, shared natural resources or 
biodiversity. These measures have had positive effects for the environment, 
though they may have had undesirable trade consequences. Further progress on 
the wider use of trade measures could be made if such measures were used in 
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the framework of international agreements (global or regional, according to cir
cumstances), or after consultations in the framework of regional or global 
organisations. 

Traditionally, the United States has been one of the largest donors of official 
development assistance but also one of the DAC Member countries that spend 
the least in relative terms for aid to developing countries. The environmental 
component of ODA is quite sizable but was obtained at the expense of other 
areas. The extent of bilateral activities and the US contribution to multilateral 
environmental activities are very large indeed, but adherence to the principle of 
common but differentiated responsibility in solving global issues might lead to a 
higher contribution from the United States, especially in the area of environmen
tally related aid measures. Gains in cost-effectiveness could be obtained when 
the United States succeeds in obtaining full support for jOint implementation 
initiatives in climate change. However, much progress depends on building an 
international consensus based on the good example that leading industrialised 
countries can set. 

il 
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The United States responded at an early stage to pressures on the environ
ment from economic activities and to public awareness of environmental 
problems by creating institutions with specific environmental responsibilities. Its 
size and the attendant diversity of environmental conditions, its federal structure 
and the varying institutional arrangements among the 50 states constituted a 
challenge when it came to creating a "level playing field" across the country with 
respect to environmental regulations. The response has been a set of federal 
rules, specific to various issues (e.g. nature protection, air quality, water quality, 
waste and contaminated sites), to be implemented by the states under federal 
oversight. 

There has been comparatively less emphasis on issues of natural resource 
use; the United States remains among the world's largest users of energy and 
water on a per capita basis. Many of today's pollution sources and effects are less 
visible to the public, yet no less hazardous for public health and ecosystems. The 
challenge for the United States is to: i) implement more cost-effective environ
mental policies to address remaining issues; ii) better integrate environmental 
concerns in economic decision making; and iii) continue to actively support inter
national co-operation to protect the environment. The task must include strategies 
that can encourage a transformation of existing production and consumption 
patterns to make them contribute to the nation's sustainable development objec
tive. This will require an increased effort from all sectors of society. 

This OECD report sets out the baseline for assessing future environmental 
progress, and it examines the environmental performance of the United States: 
the extent to which government policy objectives are being met. This assessment 
includes both domestic objectives and international commitments, and is based 
on environmental effectiveness and economic efficiency criteria. A number of 
recommendations are put forward that could contribute to further environmental 
progress in the United States. 

* Conclusions approved by the Group on Environmental Performance at its November 
1995 meeting. 
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1. Implementing Environmental Policies 

Achievements and cost-effectiveness of environmental policies 

Laws and regulations of a "command and control" type were used over the 
1970s and 1980s as the main instrument to implement US environmental policies, 
on an issue-by-issue basis. They proved very effective and led to a number of 
achievements, in a context of high public environmental awareness and varied 
environmental NGO initiatives. They contributed to the decoupling of economic 
growth and emissions of important pollutants, such as atmospheric emissions of 
S02 and lead. In a number of cases, the country as a whole and some states have 
been world leaders in standard setting (e.g. cleaner cars in California). Overall, 
compliance is high and enforcement is strong; public participation and access to 
environmental information can be seen as models in many respects; more than in 
any other country, the environmental agenda has benefited from strong environ
mental science and research. Although significant expenditure has been devoted 
to environmental protection (over $120 billion in 1992), there is no evidence that 
the economy has been adversely affected as a whole by strong environmental 
protection policies. The private sector is showing an increasingly proactive atti
tude towards environmental protection and sustainable development and is seiz
ing opportunities offered by new and fast growing markets for environmental 
goods and services. 

Still, urban, industrial and agricultural activities continue to exert pressure on 
the environment: a significant proportion of rivers and lakes remain unsuitable for 
swimming and fishing, a sizable fraction of the US population is still exposed to air 
of unsatisfactory quality, the decline in the area of wetlands has not yet been 
halted and the number of threatened and endangered species is still growing. 
These pressures are partly caused by consumption patterns based on low-density 
housing, extensive use of the motor vehicle, high resource use (energy, water) 
and high generation of waste. As long as they are not reduced, conditions will not 
be favourable for sustainable development. Reversal of current trends will require 
an increased effort from all sectors of society. A change to more environmentally 
and economically cost-effective and integrative sectoral policies will be necessary 
to moderate the increase in environmental expenditure. 

Environmental policies themselves are now therefore at a crossroads in the 
United States, not because there is less or more environmental concern than ten 
years ago, but because new and alternative approaches to policy development 
and implementation appear desirable. In fact, new environmental policies are 
already under way. They promote: i) licensing procedures for major polluting 
installations based on pollution prevention approaches; N) partnership with stake-



OECD ENVIRONMENTAL PERFORMANCE REVIEWS 237 

holders (e.g. industrial branches, environmental NGOs); iii) place-based and 
ecosystem management; and ivY goal setting and performance-oriented account
ability. These policies continue to emphasise cost-benefit and risk analysis, 
probably more than in any other OECD country. Special attention is given to 
environmental justice, the idea that a disproportionate environmental burden is 
often placed on minorities, low-income people and Native American communities. 

These changes in environmental policies are expected to bring significant 
gains in environmental effectiveness and economic efficiency to address the 
environmental issues of the 1990s. This will be even more the case if they are 
supported by more extensive use of economic instruments and voluntary agree
ments, in conjunction with regulation. Some of these instruments are already in 
use (e.g. trading mechanisms for emission permits or allowances, a CFC tax, 
voluntary programmes and agreements). However, expanded use of fees and 
charges to get the prices right for natural resources such as water and energy, 
and a review of financial assistance schemes, should receive higher priority. 

It is recommended that consideration be given to the following proposals: 

- streamline the environmental regulatory system and promote a perform
ance-based approach while maintaining health and environmental 
standards; 

- continue the introduction of strategies based on ecosystems; 
- implement environmental policies at least cost for the government and 

society as a whole and call upon inputs from all stakeholders; 
- set new health and environmental standards in a consistent way, bearing 

in mind the costs and benefits of achieving them; 
- in laws and regulations, avoid approaches that easily generate costly litiga

tion, court actions or reviews; 
- strengthen co-operation between government institutions and the private 

sector, building upon such approaches as the Common Sense Initiative; 
- continue using market-based instruments in association with regulatory 

instruments and others, such as voluntary agreements; expand the use of 
pollution charges to improve economic and environmental effectiveness; 

- review government financial assistance for the provision of environmental 
services (e.g. direct and indirect subsidies, preferential loans, tax incen
tives) in the light of the polluter pays principle and the user pays principle; 
in particular, examine subsidies on sewerage, waste water treatment and 
irrigation, and grazing on public lands; 

- examine pricing poliCies or tariff structures for such key natural resources 
as energy, water and grazing lands, to ensure that they take environmental 
considerations into full account; to this end, a review of any financial 
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assistance schemes that might lead to overuse of resources would be 
useful. 

Ecosystems 

Long-standing and effective effot1s by governmental and non-governmental 
organisations to conserve both natural habitats and species have achieved very 
positive results. The United States possesses an extensive system of national 
parks that is well managed and still being expanded; many terrestrial and marine 
protected areas at state and local levels have also been established. As a result, 
about 10 per cent of the total area is covered by some degree of protection. 
Several hundred recovery plans have been adopted for threatened and endan
gered species, as well as for other important wildlife species; the measures taken 
have allowed some depleted populations to recover and sometimes to widen their 
geographical range. The integration of environmental considerations into farm 
policies has slowed soil erosion and habitat loss caused by conversion to agricul
tural uses. More sustainable forestry practices have been introduced, mostly on 
federal land, as in the Pacific Northwest. Habitat restoration effot1s (e.g. for 
wetlands and prairies) have also had some success. The United States has been 
active in international co-operation; for instance, on North American waterfowl -; 
and North American wetlands, and under the Ramsar and Washington conven-
tions. The ecosystem management approach increasingly being adopted, for 
example in Chesapeake Bay and the Everglades, will also help better protect US 
biodiversity. 

Despite these achievements, however, the effects of economic development 
continue to place heavy pressures on the natural environment. Habitats are still 
being reduced or degraded in many parts of the country and in coastal areas. 
Even for wetlands, which have been given special attention over the last decade, 
the "no net loss" policy goal is not yet being achieved. Concerns remain on the 
sustainable use of public lands. A consistent system to provide information on the 
many categories of protected areas is also lacking, particularly for areas outside 
federal management: state, tribal, local and private protected areas. Many more 
species are declining than are improving, particularly freshwater species, migra
tory birds and some birds of prey. Protection measures in place are increasingly 
questioned on grounds that they interfere too much with certain types of develop
ment. A number of stocks of marine fish species have been declining. Knowledge 
of less visible species is lacking in a number of areas. The large number of 
separate programmes for sometimes highly specific purposes makes overall co
ordination difficult; on the whole, the efforts of the different agencies appear 
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fragmented. While there are some individual policy goals for wetlands and for 
endangered species, there is no overall set of national objectives for biodiversity. 

It is therefore recommended that consideration be given to the following 
proposals: 

- develop and adopt a co-ordinated set of biodiversity objectives for habitat 
and species; 

- strengthen co-operation on the part of federal agencies, state, tribal and 
local governments, private landowners, business, voluntary organisations 
and the general public to promote biodiversity; 

- further strengthen habitat restoration efforts; 
- pursue and develop the ecosystem management approach, including on 

public lands; 
- use compensatory economic instruments to improve protection of species 

and habitats in certain areas, while allowing further land development in 
others; 

- integrate further environmental and nature protection concerns in agricul
tural and forestry policies to promote farming and forestry practices that 
provide environmental benefits, in particular with respect to preserving 
biodiversity and preventing and controlling pollution from agrochemicals; 

- strengthen co-ordination among federal agencies with responsibility for 
improving knowledge concerning land use, coastal areas and biodiversity 
trends. 

Water 

The 1972 Clean Water Act has been used very effectively in reducing point 
discharges: from 1972 to 1994, the number of people served by secondary or 
better levels of sewage treatment nearly doubled, to 163.7 million or 64 per cent 
of the population. A rigorous, nationwide compliance assurance system enforces 
permit conditions. Municipal and industrial waste water treatment plants are 
mostly large, well-managed units with permit compliance rates of over 90 per 
cent. Good performance can also be seen in the management of municipal 
sewage sludge: about 90 per cent of composted sludge is suitable for spreading 
onto agricultural land, proof of the effectiveness of the pre-treatment of industrial 
effluent discharged into municipal sewers. Attention is being given to environmen
tal justice (e.g. provision of basic water services to colonias in Texas and New 
Mexico). A comprehensive range of nationwide programmes by all federal water 
management agencies supports and brings consistency to state and local 
activities. 
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In spite of progress in improving water quality, 40 per cent of assessed rivers, 
45 per cent of assessed lakes and 33 per cent of assessed estuaries are not 
supporting their designated uses and the goal to make all waters "fishable and 
swimmable", originally set for 1983, has still not been achieved. The main pollu
tion sources requiring further action are diffuse sources such as agriculture, 
overflows from combined sewer and storm water outfalls. In the next few decades 
much of the ageing water supply and waste water treatment infrastructure will 
need to be replaced or upgraded, implying significant investment expenditure. 

The United States has the highest per capita water withdrawal in the OECD. 
Agriculture accounts for 85 per cent of total consumptive use; in arid and semi
arid regions the figure is even higher. The availability of water is a constraint on 
sustainable development in some regions. Protection of in-stream flows has gen
erally been weak and has allowed many rivers to become overallocated, leading 
to harm to aquatic ecosystems. The price of water is low, often leading to ineffi
cient use. 

The widespread use of financial assistance and the absence of consistent 
policies on charging for water resource use (either for taking water or for discharg
ing pollutants) show that to date the application of the user and polluter pays 
principles has been limited, in most areas. The permitting system has become 
very labour-intensive and unwieldy, and in all parts of the country there is a 
substantial backlog in renewing permits; recent moves to "reinvent environmental 
regulation" respond to these concerns. 

It is therefore recommended that consideration be given to the following 
proposals: 

- strengthen the application of the user pays principle to promote more 
efficient use of water for agricultural and other uses; include all Safe 
Drinking Water Act compliance costs in water prices; 

- increase prices of irrigation water to better reflect long-term marginal costs 
of providing further water supplies in areas facing water shortages; 

- strengthen the application of the polluter pays principle to achieve further 
reductions in point and non-point pollution discharges; examine the use of 
economic instruments to reduce non-point agricultural pollution; 

- move towards a greater use of public-private partnerships in water supply 
and waste water treatment services as part of the renewal of ageing water 
infrastructure; consolidate smaller water supply utilities to achieve econo
mies of scale in meeting safe drinking water standards; 
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- use the whole-watershed approach to: 
• integrate measures to reduce non-point pollution of both urban and agri

cultural origin; 
• protect in-stream flows from excessive withdrawals; 
• identify aquatic habitat requiring protection from the effects of hydraulic 

engineering works; 
• protect, in partnership with landowners, high-value wetlands and estua

ries identified in wetland conservation plans; 
• integrate flood plain management, land use and water policies. 

Waste 

The waste management approach has achieved significant results, princi
pally through implementation of the Resource Conservation and Recovery Act 
(RCRA) and the Comprehensive Environmental Response, Compensation and 
Liability Act (CERCLA). Due to waste reduction, reuse and recycling, quantities of 
municipal solid waste being incinerated and landfilled have been reduced: the 
proportion of waste recovered tripled between 1970 and 1993 and now stands at 
about 22 per cent, a figure that nonetheless is low among OECD countries. The 
goal of ensuring cradle-to-grave management of waste so that humans and the 
environment are protected is broadly being met. Municipal waste is now mostly 
disposed of in lined landfills, incinerated or composted; unsound disposal opera
tions have been shut down. Strong enforcement of rules and regulations has been 
the basis for waste management successes to date. Reductions in hazardous 
waste generation appear to be substantial. Disposal is now carried out in an 
environmentally sound fashion. Many contaminated sites have been identified 
and clean-up is proceeding. Underground storage tanks are being converted to 
prevent future threats, and problems of the past concerning such tanks are being 
dealt with fairly expeditiously. Environmental justice issues are now being taken 
into account in all waste management activities. 

Nevertheless, the United States still records the largest per capita generation 
of municipal waste in the OECD, and since 1980 growth in per capita generation 
has been almost exactly in line with growth in per capita GDP. Considering that 
only a small fraction of the funds spent on waste management at all levels of 
government is devoted to waste reduction, and in view of the benefits achievable, 
present efforts in waste reduction still appear too small. Enforcement of waste 
management regulations has become very procedural in nature; the Common 
Sense Initiative, with its emphasis on a more performance-based approach, could 
aid greatly in this regard. Much effort and expense is devoted to pursuing the 
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goals of identifying and cleaning up abandoned and uncontrolled sites: it is esti
mated that current policies will lead to an overall clean-up cost of over $4 billion 
per year for the next several decades. Progress has been slow, and transaction 
costs are high. Hence, while the United States seems to be meeting its objectives 
for waste management, it may be paying too much for the benefits arising from 
clean-up. 

It is therefore recommended that consideration be given to the following 
proposals: 

- simplify RCRA regulations and promote a more performance-based 
approach while maintaining health and environmental standards; amend 
the legislation to reduce ambiguity in the definitions of "waste" and "haz
ardous waste"; 

- increase waste reduction efforts through, inter alia, voluntary agreements 
for priority waste streams, promotion of cleaner technology, adoption of 
producer responsibility rules and an increase in technical assistance and 
training to small businesses; 

- make greater use of economic instruments to influence consumer 
behaviour; 

- accelerate CERCLA clean-up processes and reduce the associated trans-
action costs; 

- accelerate clean-up activities at federal facilities; 
- expand the currently limited RCRA management on tribal lands; 
- control import and export of hazardous waste to give effect to principles 

included in the Basel Convention. 

Air 

Since the 1970s, Significant progress has been made in reducing emissions 
of most conventional air pollutants. Lead emissions have dropped by 88 per cent 
since 1984. S02 emissions decreased by 18 per cent between 1980 and 1993, 
VOC emissions also decreased and NOx emissions have stabilised. Reflecting the 
decrease of emissions, ambient air quality shows general improvement for con
ventional pollutants. Under the Clean Air Act, the United States has adopted 
national ambient air quality standards and implemented regulatory measures on 
stationary and mobile sources that have proved effective. The United States has 
been a front runner in the fields of hazardous air pollutants and indoor air pollu
tion. The Acid Rain Program's S02 allowance trading system and the regional 
(multistate) NOx trading system are examples of the pioneering work being done 



OECD ENVIRONMENTAL PERFORMANCE REVIEWS 243 

in the United States on the development and practical implementation of emission 
trading. The experience will prove instructive to many other countries. 

Nevertheless, the United States has today some of the highest emission 
rates per capita and per unit of GOP among OECO countries for CO2, S02 and 
NOx, and one of the most energy-intensive economies. While it has decoupled 
economic growth and air pollution to a certain degree over the past 25 years, the 
overall trend has not been as strong as in many other OECD countries. Problems 
remain with ground-level ozone and with deposition of airborne pollution such as 
acid precipitation and fine particulates, and related health and welfare damage. 
Ambient air quality standards are not always met in many metropolitan areas and 
about 60 million people lived in non-attainment areas for one or more criteria 
pollutants in 1993. Because of the complexity of federal-state-Iocal government 
relationships, and of procedures regulating pollutant emissions, the process of 
implementing regulatory policies has involved high transaction costs to both regu
latory agencies and regulated industries. 

It is therefore recommended that consideration be given to the following 
proposals: 

- complete the formulation of State Implementation Plans, and fully imple
ment them; 

- monitor the results of various forms of emission trading systems and 
explore the possibilities for expanding their use, including for pollutants 
from mobile sources, and examine reductions in transaction costs incurred 
by regulators and regulated industries; 

- consider the use of other economic instruments, particularly energy taxa
tion and road pricing; 

- remove environmentally unsound subsidies, such as direct and indirect 
subsidies to coal-fired power plants and to road construction; 

- accelerate the development of standards for air toxics; 
- promote the integration of air pollution concerns in relevant sectoral poli-

cies, especially energy and transport policies; 
- promote activities to improve energy efficiency and clean energy 

technology. 

2. Integrating Environmental Concerns and Economic Decisions 

The integration of environmental concerns into economic and sectoral deci
sion making is key to improving environmental performance and moving towards 
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sustainable development. Policy integration is also essential to achieve cost
effectiveness in responses to environmental challenges. This is because eco
nomic forces and changes in such major economic sectors as transport, energy, 
manufacturing, agriculture and forestry strongly influence environmental condi
tions and trends, and thus can either enhance or counteract the benefits of 
environmental policies and technical progress. 

Strengthening institutional integration 

In most cases, the focus of US environmental policies is still on separate 
issues rather than on comprehensive policies, and on remedying environmental 
deterioration rather than on preventing such deterioration through actions 
addressing its underlying causes: urban sprawl, energy use, consumption pat
terns, etc. Integration should receive increased attention in the United States. 

The President's Council on Sustainable Development is exploring this area. 
EPA's first Five-Year StrategiC Plan and its work on environmental goal setting 
are important new initiatives. Co-operation among various federal departments 
and agencies in the environmental field is growing, despite the scattered structure 
of environmental law. In some cases, as for trade and environment, special 
interagency co-ordination bodies have been set up. Further efforts will be needed 
to promote government-wide environmental action, involving all relevant federal 
agencies. 

The May 1995 accord between EPA and the states on a National Environ
mental Performance Partnership System and the March 1995 act concerning 
"unfunded mandates" will contribute to a new balance between a uniform feder
ally defined, level playing field with respect to environmental regulations and more 
decentralised and varied environmental policies. 

It is recommended that consideration be given to the following proposals: 

- design a process for discussion of the findings of the President's Council 
on Sustainable Development and invite all citizens to share in responsibil
ity for adopting more sustainable patterns of production and consumption; 
in particular, assess the consequences on the environment and sustaina
ble development of current patterns of transport, energy use, housing and 
urban sprawl; 

- consider making the national environmental goal-setting programme an 
interagency responsibility, with appropriate consultation and support of 
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major stakeholders about these goals; continue to ensure co-operation 
with state governments on the review of their environmental performance; 

- develop a complete and reliable environmental information structure to 
produce more policy-relevant environmental information and indicators 
(national reports on the state of the environment; national and state envi
ronmental indicators relative to selected environmental goals) and to 
ensure centralised access to environmental data; 

- develop more environmentally sensitive local land use planning, taking into 
account effects of transportation and energy consumption, in order to 
support sustainable development strategies and the protection of land
scape and nature; 

- promote environmental management in private companies (through, for 
instance, independent auditing) and within government operations. 

Sectoral integration: transport 

Transport plays a key role in the United States, linking social and economic 
activities in urban areas and over the country's vast territory. The use of cars and 
trucks, in particular, causes significant air pollution and other environmental 
problems. Initially, the response focused on the technical regulation of individual 
vehicles: stringent emission standards requiring cars to use three-way catalytic 
converters went into effect as early as 1981; fuel efficiency standards on new cars 
were strengthened by 50 per cent between 1978 and 1985. These measures 
proved successful in reducing vehicle-related emissions of CO, VOCs and NOx 

against a trend of increasing vehicle traffic. Lead emissions were drastically 
decreased by the growing use of unleaded gasoline and the reduction of the lead 
content in leaded gasoline. Trains and ships carry a large share of freight trans
port, particularly large volumes of bulky materials over long distances; investment 
by rail companies in intermodal transport has been effective in sustaining rail's 
share of freight transport. In the early 1990s, further measures to reduce emis
sions of individual vehicles were taken. Emission standards for passenger cars 
have been tightened since 1994. Inspection/maintenance programmes will reduce 
emissions from older vehicles. The formulation of gasoline is being changed. A 
programme to introduce lower-emission vehicles using alternative fuels has been 
started, but has yet to show results. Greater flexibility in the use of federal funding 
for public transport planning and projects enables the inclusion of air pollution 
concerns in funding decisions. 

However, the United States has not succeeded in controlling the growth of 
vehicle traffic. In the absence of more stringent emission standards and/or growth 
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in the clean fuel fleet, total mobile source emissions, now fairly stable, are likely to 
rise again after 2005 with further increases in vehicle traffic volume. The total 
number of passengers using mass transit is very limited. Traffic measures such 
as high-occupancy vehicle lanes and car pooling did not prevent the increase of 
motor vehicle use. The heavy reliance on the car is encouraged and supported by 
the very low cost of vehicle use, which does not reflect true costs, including 
environmental costs; fuel prices in the United States are among the lowest in the 
OECD and many employees are provided with free parking. The use of off-road 
vehicles is still largely unchecked and control of their emissions is only beginning 
to be required. If the United States wishes to avoid incurring ever higher costs of 
vehicle use, such as pollution and congestion, measures to contain or reduce 
private vehicle use should be an essential element of long-term environmental 
and transport strategies. 

It is therefore recommended that consideration be given to the following 
proposals: 

- fully implement measures provided by the Clean Air Act to reduce vehicle 
emissions, including emission standards, fuel improvement and inspection/ 
maintenance programmes; 

- consider economic instruments to reduce vehicle traffic, such as increased 
fuel taxation and the elimination of free parking for employees; 

- strengthen measures to reduce truck emissions and to promote more 
efficient and less polluting freight transport; 

- strengthen efforts to sustain and improve public transport; 
- strengthen federal-state-Iocal co-ordination and provide stronger support 

to metropolitan planning organisations and cities; 
- pursue integration of transport policy and land use policy to encourage 

higher-density development in suburban areas and to link public transport 
and activities requiring mobility; 

- strengthen education and information to increase public understanding of 
the environmental problems inherent in vehicle use and the necessity of 
reducing it; 

- continue R&D to develop lower-emission and more energy-efficient 
vehicles. 

Sectoral integration: chemical industry 

The United States has developed comprehensive approaches to the man
agement of chemicals, comprising regulations for the control of pesticides and 
new chemicals, broad policies to manage existing chemicals in general and 
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measures to reduce risks from specific chemicals and activities of the chemical 
industry. It has developed an advanced system to analyse and assess structure
activity relationships, allowing the assessment of new chemicals in the absence of 
test data. The United States was also one of the first OECD Member countries to 
develop a significant programme for testing and assessing existing chemicals. 
The Toxic Release Inventory has proved a useful tool in stimulating the abate
ment of releases of chemicals to the environment. It is expected that the chemical 
industry will meet the targets of the 33/50 Program. Concerning specific sub
stances such as asbestos and lead, the United States took vigorous measures to 
prevent health damage. Thanks to a variety of environmental regulations and the 
increased responsibility of management for environmental issues, the chemical 
industry has made major environmental progress. 

Despite these achievements, a number of problems remain. The broad defi
nition of new chemicals requiring notification and the absence of test data in most 
cases have placed a significant burden on EPA for assessment activities. Most 
chemicals in commerce are existing chemicals, yet the extent of EPA efforts 
dealing with the testing and assessment of these chemicals pales beside the 
workload for new chemicals. There are no clear time targets for the existing 
chemicals programme. The procedures for risk management for such substances 
as lead and asbestos under the Toxic Substances Control Act are complicated 
and time consuming. Safety measures for pesticide application are not yet suffi
ciently accessible to agricultural workers and their application needs to be 
assured. Co-ordination and integration of the existing chemicals programme with 
other government programmes, such as those dealing with water and air pollu
tion, need further improvement. The same holds for co-ordination among federal, 
state and local activities. Industry feels that further improvement of environmental 
performance can be achieved at reasonable cost only if regulations become more 
flexible. 

It is therefore recommended that consideration be given to the following 
proposals: 

- simplify the pre-manufacturing notification system for new chemicals by 
further limiting the number of chemicals involved, and should be further 
improved by the addition of some test requirements; 

- improve the effectiveness of the review programme for existing chemicals 
by strengthening co-ordination with other environmental programmes and 
further defining goals to be reached within certain time frames; 

- continue federal and state authorities' efforts to ensure that pesticide 
safety information is fully accessible to, and fully used by, workers in 
agriculture; 
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- further improve co-ordination of chemical management activities at the 
federal, state and local levels; 

- develop procedures that give more flexibility in taking action towards envi
ronmental goals for certain types of industry. 

3. International Co-operation 

Since the early 1970s, the United States has been in the forefront of interna
tional co-operation to protect the environment. It initiated negotiations on, and has 
entered into, a very large number of bilateral and trilateral agreements in North 
America. It also initiated broader multilateral agreements to deal with pressing 
regional or global issues. US leadership over the years has been demonstrated 
by, inter alia, its promotion of: environmental issues in international forums, the 
use of EIA in international financial institutions, recognition of environmental and 
trade issues, and the use of tradable emission rights. The United States has 
promoted new approaches in international environmental diplomacy based on 
scientific research and technological innovations, openness in information, public 
participation and accountability of governments to present and future generations. 
It has been very active in promoting sound environmental practices in many 
countries and in providing technical assistance and aid to developing countries 
and to central and eastern European countries. Overall the US performance in the 
area of international environmental co-operation over the past 25 years has been 
outstanding. 

The United States has helped in the adoption at international level of many 
innovative policies and measures already accepted at domestic level. This 
approach would become less fruitful to solve new international environmental 
issues if the measures implemented in the United States were to be less strict 
than those proposed or already implemented in other countries. If the United 
States successfully promotes international environmental agreements but does 
not subsequently ratify them, the United States will have a less influential role in 
promoting better protection of the global and regional environment through multi
lateral action. This would also diminish US credibility in future negotiations and 
could lead other countries to refrain from completing action on mutually agreed 
conventions. 
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Achievements in North America 

Co-operation between the United States and Canada has a long history. 
Concerning boundary waters, the US-Canada relationship has been for decades 
a striking example used by many other countries. Significant progress has been 
achieved in pollution abatement in the Great Lakes and more progress is 
expected. A strong programme was recently launched to reduce transboundary 
air pollution and acid precipitation, with targets to be reached by 2000. 

Great progress in co-operation with Mexico has lately been achieved. Many 
working groups have been established to harmonise approaches and solve co
operatively the acute problems in border areas. An Integrated Border Environ
mental Plan has been launched and its first phase implemented. The United 
States has made major investments for water sanitation. Improvements in envi
ronmental quality in border areas will take several years to be visible. 

In the framework of the North American Free Trade Agreement, the United 
States, Mexico and Canada have entered into a trilateral agreement on environ
mental co-operation that should help better protect the environment of all three 
countries. The new institutions under this agreement have the potential to playa 
very significant role. 

Other international achievements 

The United States has been very active in promoting protection of the ozone 
layer and has introduced domestically innovative instruments to meet internation
ally agreed targets. It adopted a commitment to return emissions of greenhouse 
gases to their 1990 level by 2000 and a major action plan to cope with climate 
change issues and improve energy savings. 

The country has been very active in promoting protection of the marine 
environment in the framework of IMO and UNEP. It directly inspired a number of 
international conventions in this area. New initiatives are being launched concern
ing the Gulf of Mexico and the Caribbean. 

The United States was the first country to promote environmental impact 
assessment to evaluate the effects that federal activities carried out on its territory 
had on the global commons and on the environment in countries not partiCipating 
in the activities. It has promoted a similar approach in multilateral financial institu
tions and in assessing the effects of trade agreements on the US environment. 
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Its leading position in the area of international environmental co-operation 
should have important consequences for its financial involvement to solve interna
tional environmental issues. The principle of common but differentiated responsi
bility means the United States has to maintain a significant level of efforts both at 
home and internationally to protect the environment. As the United States is the 
source of a large amount of transboundary or global pollution, costly activities 
have to be financed to reduce these. The concept of joint responsibility of all 
OECD countries concerning the solution of global environmental problems cannot 
be taken seriously if disparities among the burdens supported by the OECD 
countries are too great. 

Areas for progress 

Despite the considerable progress so far in co-operative activities with 
Canada and Mexico on issues arising in border regions, many tasks remain 
uncompleted, e.g. virtual elimination of discharges of persistent toxic substances 
in the Great Lakes, further reduction of acid precipitation in north-eastern states 
and better air and water pollution control in regions bordering Mexico. It is not 
clear whether economic development in the Mexican border area similar to what 
has taken place in the last ten years can be sustained into the future. Further 
federal and state funding may be required; increased use of economic instru
ments should help shift more of the financial burden to polluters; the polluter pays 
principle, endorsed by all three countries, should be further developed and 
applied in border areas, bearing in mind, where necessary, differences in national 
ambient standards and levels of development. 

The United States has a very important international role to play by reducing 
its own emissions of greenhouse gases, especially CO2 : its progress or lack of 
progress in this area is likely to have a strong influence on progress in other 
OECD countries. Reliance on voluntary measures may not be sufficient to signifi
cantly modify long-established production and consumption patterns, based on 
abundant and cheap energy, and to stabilise CO2 emissions at the 1990 level. 

The United States has used a series of trade measures to foster greater 
environmental protection in other countries. More caution may be needed in the 
future to ensure that such measures are not inconsistent with international trade 
agreements and are in line with decisions taken in the context of international 
agreements. 

In many areas, such as environmental aid, US expenditure is higher than that 
of most OECD countries for environmental protection in developing countries; but 
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in relative terms the US effort may be seen as much less significant. This is not 
always the case, however; along the Mexican border, the US financial effort has 
been particularly large. The United States should consider whether a further 
reduction in its financial commitments for aid to developing countries as well as for 
environmental activities, as currently discussed, would not undermine its position 
as a leader on environmental issues in these countries. 

Many reports have been prepared to describe the United States's interna
tional activities, but few analyse actual results and there are few indicators of 
achievements or measures of success. Financial support for international envi
ronmental activities might be enhanced if there were better indications that the 
funds spent so far have led to significant results. 

Recommendations on international co-operation 

It is recommended that consideration be given to the following proposals: 

- ratify and implement recent international agreements on environmental 
protection that have been adopted by most Member countries (Annex III) 
and, in some cases, have been signed or promoted by the United States, 
particularly the UN Convention on Biological Diversity and the UN-ECE 
conventions on environmental impact assessment and industrial accidents; 

Regional issues 

- give more attention to achieving the goal of virtual elimination of persistent 
toxic substances in the Great Lakes, taking into account releases in air and 
water; 

- assess whether a further reduction of acid precipitation in north-eastern 
states is needed, bearing in mind health effects linked to small particulate 
matter; 

- review the achievements of the two-year Integrated Border Environmental 
Plan for the US-Mexican border area and identify remaining needs to help 
in the move towards sustainable development; prepare a five-year plan for 
this area with goals and targets, an outline of project costs, an analysis of 
expected benefits and an indication of financing sources; 

- give particular attention to activities aimed at protecting the Gulf of Mexico 
and the Caribbean; 
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Other international issues 

- promote new international agreements for protection of the marine envi
ronment, including control of pollution from land-based sources and ships, 
and protection of coral reefs; 

- closely monitor activities aimed at reducing domestic emissions of green
house gases, show leadership in reducing energy wastage and take fur
ther steps, as need be, to reach domestically and internationally agreed 
targets on greenhouse gas emissions; 

- contribute to the further development of conditions under which trade mea
sures can be used to protect the environment in the framework of interna
tional agreements or organisations; 

- strengthen bilateral and multilateral aid programmes for solving global 
environmental issues; 

- promote wider public support in the United States for activities aimed at 
solving regional or global environmental issues. 
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Annex I: Selected environmental data 1 11 
i% 

USA CAN MEX JPN AUS NZL AUT BEL DNK FIN1 

LAND 
:'% 

Total area (1 000 km2)2 ................. 9809 9976 1958 378 7713 270 84 31 43 33~ 
Major protected areas (% of total area)3 ....... 10.6 8.9 5.0 7.3 7.7 22.8 23.9 2.5 32.2 8.1$ 
Nitrogenous fertilizer use (t/sq. km of arable land) 6.1 4.3 5.2 13.4 1.1 25.1 8.3 21.6 12.8 6.61 

,~ 

FOREST 
iZ 

Forest area (% of land area) .............. 31.1 45.1 25.5 67.0 19.4 28.2 46.9 20.2 10.5 76.4~ 
Use of forest resources (harvest/growth) ....... 0.6 0.6 0.2 0.3 0.7 0.6 0.5 0.6 0.6,1 
Tropical wood imports (US$/cap.) 4 

•••••••.•.• 1.5 0.6 20.1 6.6 1.9 1.5 11.0 3.2 2.9\ 

THREATENED SPECIES5 

Mammals (% of species known) ............ 10.5 7.8 31.8 7.4 13.8 100.0 37.5 21.5 24.0 11.9~ 
Birds (% of species known) ............... 7.2 4.5 29.5 8.1 5.9 29.5 28.1 29.0 12.9 6.8d 
Fish (% of species known) ................ 2.4 4.4 3.5 0.4 37.0 42.5 18.2 11.7ii 

'{ 

WATER 

Water withdrawal (% of gross annual availability) .. 18.9 1.6 18.7 20.9 0.6 2.8 10.0 2.01 
Fish catches (% of world catches) ........... 5.9 1.2 1.2 8.0 0.2 0.5 1.5 0.2.1 
Public waste water treatment 

(% of population served) ................ 71 63 22 50 72 98 771 
AIR 

, 

27.5l Emissions of sulphur oxides (kg/cap.) ......... 75.7 106.6 7.1 8.9 42.1 30.4 
(kg/1 000 US$ GDP)6 ... 3.2 5.8 0.4 0.5 2.5 1.7 1.9:l 

Emissions of nitrogen oxides (kg/cap.) ........ 81.7 68.2 11.9 43.4 22.8 30.1 51.5 53.2'1 
(kg/1 000 US$ GDP)6 ... 3.5 3.7 0.7 3.1 1.3 1.8 2.9 3.61 

Emissions of carbon dioxide (t./cap.)? ......... 19.8 15.4 3.5 8.7 16.0 8.0 7.1 11.2 11.4 10.91 
(t./1 000 US$ GDP)6 . . . . 0.84 0.82 0.72 0.46 0.96 0.57 0.41 0.66 0.64 0.75 ~ 

WASTE GENERATED 

Industrial waste (kg/1 000 US$ GDP) 6.8 ....... 147 70 61 126 41 172 20 206 'j 

Municipal waste (kg/cap.) . . . . . . . . . . . . . . . . 730 660 310 410 430 400 460 6201 
Nuclear waste (t./Mtoe of TPES) 9 ........... 1.2 7.7 1.9 1.7 2.4 II 
NOISE 

Population exposed to leq > 65dB (A) 
(million inh.) 10 ...................... 17.2 38.0 1.2 1.2 0.5 0.2 

.. Not available. 
- Nil or negligible . 
• Figures in italics include: for Germany: western Germany only; 

for United Kingdom: threatened species and public waste water treatment: Great Britain only. 
Water withdrawal: England and Wales only . 

.. Figures underlined exclude Mexico. 
a) Data for Luxembourg are included under Belgium. 
1. Data refer to 1993 or to the latest available year. They include provisional figures and Secretariat estimates. Varying definitions can limit 

comparability across countries. 

Source: OECD Environmental Data, Compendium 1995. 
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FRA OEU' GRC ISL IRL ITA LUX NLO NOR PRT ESP SWE CHE TUR UKO' OECD' ,. 

552 357 132 104 70 301 3 37 324 92 505 450 41 779 245 34593 
9.7 25.8 1.7 8.8 0.7 7.6 13.9 10.2 17.1 6.3 8.4 6.6 17.7 1.1 20.3 9.1 

11.4 13.8 9.6 9.1 43.4 7.4 a 39.2 12.1 4.1 4.8 7.6 13.5 4.8 19.2 6.3 

27.7 29.9 20.3 1.4 5.7 23.0 34.4 10.3 38.9 35.3 32.3 68.3 31.7 26.2 10.1 32.7 
0.7 0.7 0.5 0.7 0.5 0.6 1.1 0.5 0.6 0.8 0.8 0.5 0.6 
6.9 4.7 3.5 1.9 8.5 7.6 a 18.4 4.7 16.0 6.0 1.2 0.8 0.6 3.8 6.3 

21.2 51.0 37.1 16.1 32.2 53.2 44.8 8.0 17.2 16.8 18.2 26.5 10.2 45.2 
14.7 44.0 11.8 13.3 24.7 30.9 19.3 32.6 10.4 34.9 11.6 7.8 40.7 8.7 22.5 
6.3 70.0 36.9 28.6 38.2 43.5 18.6 23.5 4.3 18.5 3.9 12.2 

19.1 28.2 0.1 32.1 5.2 8.6 10.1 26.3 1.7 2.2 14.3 15.5 11.1 
0.8 0.3 0.2 1.7 0.3 0.5 0.5 2.5 0.3 1.3 0.3 0.5 0.9 28.8 

68 86 11 2 61 90 97 57 21 59 95 91 6 87 59 

21.3 48.3 50.6 32.8 53.4 29.6 26.2 10.7 8.3 29.0 56.6 11.6 8.4 29.0 54.8 43.9 
1.2 2.9 5.4 2.0 4.6 1.7 1.3 0.7 0.5 2.8 4.5 0.7 0.4 6.4 3.5 2.6 

26.5 36.0 33.5 87.8 36.5 36.0 35.6 53.1 21.9 32.0 45.8 21.6 9.3 40.3 41.3 
1.4 2.1 3.5 5.2 3.1 2.1 2.2 3.0 2.2 2.6 2.9 1.0 2.0 2.6 2.5 
6.4 11.0 7.2 9.0 9.4 7.1 29.2 11.2 7.3 4.6 5.7 5.9 6.2 2.5 9.6 11.0 

0.36 0.65 0.76 0.54 0.73 0.42 1.38 0.68 0.42 0.45 0.45 0.37 0.30 0.48 0.61 0.66 

48 59 45 9 34 184 32 44 28 89 9 86 61 88 
470 360 310 560 350 490 500 510 330 360 370 400 390 350 500 
5.3 1.9 0.2 1.7 4.9 3.4 5.0 2.0 

9.4 9.5 2.0 0.6 0.5 3.0 8.9 0.3 0.8 5.7 124.0 

2. NLD: excluding Lake IJssel (1 708 km') and in1ernal waters (Wadden Sea and North Sea: 2 473 km'). 
3. Data refer to IUCN categories I to V. 
4. Total imports of cork and wood from tropical countries. 
5. NZL: data refer to indigenous species only (mammals: 5 species). 
6. GOP at 1991 prices and purchasing power parities. 
7. CO2 from energy use only; international marine bunkers are excluded. 
8. Waste from manufacturing industries (ISIC 3). 
9. Waste from spent fuel arising in nuclear power plants, in tonnes of heavy metal, per million tonnes of oil equivalent of total primary 

energy supply. 
10. Road traffic noise. 

! 
ij 
:1 

I;; 
:± 

i~ 
'";{ 

if 
'* 
,~ 

~i 

, 
~ 



256 

Annex II: Selected economic data and trends 1 

USA CAN 

TOTAL AREA (1 000 km2)2 ............... 98099976 

POPULATION 

Total population, 1994 (100 000 inh.) ......... 2607 291 
% change (1980-1994) ................. 14.5 18.3 

Population density, 1994 (inh.!km2) . . . . . . . . . . 26.6 2.9 

GROSS DOMESTIC PRODUCT 

GDP, 1994 (billion US$)3 ................ 6285 562 
% change (1980-1994) ................. 41.5 40.5 

Per capita, 1994 (1 000 US$/cap.) ........... 24.1 19.3 

INDUSTRY4 

Value added in industry, (% of GDP) . . . . . . . . . 27 26 
Industrial production - % change (1980-1994) ., . 40 31 

AGRICULTURE 

Value added in agriculture, (% of GDP) 5 ...•... 2 2 

ENERGY SUPPLY 

Total supply, 1993 (Mtoe) ................ 2029 221 
% change (1980-1993) ................. 12.6 14.3 

Energy intensity, 1993 (Toe/1 000 US$) . . . . . . . 0.34 0.41 
% change (1980-1993) ................. -17.2 -15.0 

Structure of energy supply, 1993 (%) 6 

Solid fuels .......................... 27.6 14.7 
Oil ............................... 38.0 34.2 
Gas .............................. 24.2 27.4 
Nuclear ............................ 8.3 11.1 
Hydro, etc ........................... 2.0 12.5 

ROAD TRANSPORP 

Road traffic volumes, 1993 
Billion veh.-km ....................... 3701 248 

% change (1980-1993) ................. 53.0 20.8 
Per capita (1 000 veh.-km/cap.) . . . . . . . . . . . . 14.3 8.6 

Road vehicle stock, 1993 

10 000 vehicles ....................... 19 406 1 719 
% change (1980-1993) ................. 

Per capita (veh.!100 inh.) ................ 

.. Not available. 
- Nil or negligible . 
• Figures in italics include western Germany only . 

•• Figures underlined exclude Mexico. 

24.6 
75 

1. Data may include proviSional figures and Secretariat estimates. 

30.1 
60 

MEX JPN AUS NZL 

1958 378 7713 270 

930 1250 178 35 
33.5 7.0 21.4 12.0 
47.5 330.8 2.3 13.0 

467 2382 310 51 
30.2 58.2 51.3 33.3 

5.0 19.1 17.4 14.4 

30 41 29 26 
42 48 

7 2 3 7 

135 457 93 15 
38.1 31.8 31.5 62.0 
0.30 0.19 0.31 0.31 

9.8 -16.3 -8.4 26.1 

9.8 17.3 45.4 14.5 
65.0 55.9 36.9 30.1 
18.7 10.4 16.1 29.4 
1.0 14.2 
5.4 2.2 1.6 26.0 

54 708 141 25 
.. 81.9 23.0 49.6 

0.6 5.7 8.0 7.1 

1190 6326 1014 190 
104.1 67.1 39.6 21.2 

13 51 57 55 

2. NLD: excluding Lake IJssel (1 708 km') and internal waters (Wadden Sea and North Sea: 2 473 km'). 

Source: OECD Environmental Data, Compendium 1995. 
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84 31 43 331fl 
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80 101 52 51~ 
6.4 2.8 1.5 6.5~ 

95.8331.8 120.7 1d~ 
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~ 

142 176 96 77il 
33.1 26.3 32.3 24.9:~ 

17.7 17.4 18.5 15·1'1 

35 29 24 28:1 
36 16 45 43'1 

:f 

i 
2 2 3 5+ 

''/ : 

26 51 20 29 
11.8 9.8 1.5 15.71 
0.19 0.29 0.21 0.39j 

-13.8 -11.1 -19.9 -3.8 ~ 

22.8 18.3 43.1 35.3 * , 
43.6 41.4 44.2 33.1 '1 

;{ 

21.5 18.6 12.3 9.1 'j 
- 21.7 - 18.3 il 

12.0 0.5 4.1 :1 

59 60 39 43 ~ 
66.2 31.6 46.8 60.7 

7.4 6.0 7.4 8.5'\ , 
i 
,; 

411 457 194 216 l 
46.4 31.3 17.5 54.8 ~ 

51 45 37 43 
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Annex II: Selected economic data and trends1 J 

'% 

FRA DEU' GRC ISL IRL ITA LUX NLD NOR PRT ESP SWE CHE TUR UKD OEeD' .. !% 
'2 

552 357 132 104 70 301 3 37 324 92 505 450 41 779 245 34593 
:1 
;'t 
-1 

i 
580 814 104 3 36 572 4 154 43 99 391 88 70 606 584 9723 ~ 

,j 
7.6 4.0 8.2 16.2 5.0 1.3 9.0 8.8 6.1 0.8 4.7 5.5 9.5 35.4 3.7 12.1 :% 

105.1 228.1 79.0 2.5 50.8 189.8 153.9 412.5 13.4 107.6 77.5 19.5 169.3 77.7 238.4 28.1 iJ 

1064 1413 100 5 49 991 9 258 79 104 504 142 149 297 953 16665 
30.5 33.6 22.0 33.0 71.2 28.1 55.7 30.1 43.9 39.6 39.6 18.4 24.1 80.7 34.7 40.1 
18.4 17.4 9.6 17.0 13.7 17.3 21.5 16.7 18.3 10.5 12.9 16.2 21.4 4.9 16.3 17.1 

!.; 

il 
29 37 22 22 36 32 34 28 35 38 34 27 34 32 28 31 .! 
11 19 6 146 10 47 19 91 47 18 26 32 27 31 

3 13 10 7 3 4 3 6 4 2 3 15 2 3 

234 337 23 2 11 156 4 70 22 18 91 47 25 59 217 4390 
~ 22.6 --6.1 42.0 46.2 26.2 12.4 6.3 7.0 18.0 70.6 32.5 15.0 18.6 88.9 7.8 15.3 

0.23 0.25 0.23 0.48 0.23 0.16 0.46 0.28 0.29 0.17 0.18 0.34 0.17 0.19 0.24 0.27 t 

-3.5 18.1 13.2 -21.9 -10.4 -29.9 -15.6 -13.9 23.7 -3.2 -0.8 -2.4 -1.1 -16.9 1 
8.0 29.8 38.7 1.9 31.3 7.7 30.4 12.0 8.2 24.2 21.8 19.1 4.7 40.9 23.6 23.4 

37.4 40.2 60.0 34.9 47.9 60.5 55.7 36.7 36.2 71.6 53.5 31.6 51.1 46.8 38.6 42.2 
12.1 17.7 0.4 - 20.2 27.4 13.6 49.8 11.0 6.3 1.5 8.0 7.2 26.8 20.6 
40.1 11.9 1.5 - 16.1 34.2 24.1 - 10.8 10.8 
2.3 0.5 0.9 63.2 0.7 4.4 0.3 44.7 4.2 2.3 13.7 12.2 5.1 0.2 3.1 

441 578 46 2 27 412 4 98 26 41 104 75 53 31 444 7460 
49.1 59.0 123.4 65.7 45.0 82.0 76.7 38.8 58.3 91.7 46.9 70.3 45.3 108.6 83.6 56.8 

7.7 7.1 4.4 7.5 7.5 7.2 9.9 6.4 6.1 4.1 2.7 8.6 7.7 0.5 7.6 7.7 

2945 4 109 281 13 115 3235 22 637 199 297 1 622 388 342 352 2434 48113 
35.7 49.4 121.9 38.1 42.6 69.2 61.6 31.7 42.1 146.4 81.5 26.2 41.1 201.2 40.4 40.7 

51 51 27 50 32 57 56 42 46 30 42 45 49 6 42 50 

3. GDP at 1991 prices and purchasing power parities. 
4. Total Industry: includes mining and quarrying (ISIC 2), manufacturing (ISIC 3), and gas, electricity and water (ISIC 4). 
5. Agriculture, forestry, hunting, fishery, etc. 
6. Breakdown excludes electricity trade. 
7. Refers to motor vehicles with four or more wheels, except for Japan and Italy, which include three-wheeled goods vehicles. 
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Annex III.A: Selected multilateral agreements (worldwide) 
1 
"'2-

:,1 
Y = in force S = signed R = ratified D = denounced v1 

~f , 
CAN MEX us.4 

"'J 
~1 

1946 Washington Cony. - Regulation of whaling Y D R R~ 
1956 Washington Protocol Y R R R1 , 
1957 Brussels Cony. - Limitation of the liability of owners of sea-going ships Y S 
1979 Brussels Protocol Y 
1958 Geneva Cony. - Fishing and conservation of the living resources of the high seas Y S R R .; 
1963 Vienna Cony. - Civil liability for nuclear damage Y R 
1988 Vienna Joint Pro!. relating to the application of the Vienna Cony. and the 

Paris Cony. Y 
1969 Brussels Cony. - Intervention on the high seas in case of oil pollution casualties 

(INTERVENTION) y R R :,1 
'J 

1973 London Protocol on cases of pollution by substances other than oil Y R R 
,I 1969 Brussels Cony. - Civil liability for oil pollution damage (CLC) y R R S 

1976 London Protocol Y R R 
1992 London Protocol R 
1971 Brussels Cony. - International fund for compensation for oil pollution damage 

(FUND) y R R S 
1976 London Protocol Y R 
1992 London Protocol R 
1971 Ramsar Cony. - Wetlands of international importance especially as waterfowl 

habitat Y R R R 1 
1982 Paris Protocol Y R R R 
1972 London, Mexico, Cony. - Prevention of marine pollution by dumping of wastes and other Y R R R 
Moscow and Washington matter (LC) 
1978 .. Protocol (incineration at sea) Y R R R 
1978 Protocol (settlement of disputes) R R 
1980 Protocol (annexes) y R R R 
1972 Paris Cony. - Protection of world cultural and natural heritage Y R R R 
1972 Geneva Cony. - Safe container (CSC) Y R R R 
1972 London, Moscow, Cony. - International liability for damage caused by space objects Y R R R 
Washington 
1973 London Cony. - Prevention of pollution from ships (MARPOL) R s 
1978 London Amendment (segregated ballast) Y R R R 
1978 London Annex III Y R 
1978 London Annex IV Y 
1978 London Annex V Y R 
1973 Washington Cony. - International trade in endangered species of wild fauna and flora 

(CITES) y R R R 
1974 Geneva Cony. - Prevo and control of occup. hazards caused by carcinog. subs!. 

and agents (ILO 139) Y 
1976 London Conv. - Limitation of liability for maritime claims (LLMC) y R 
1979 Bonn Conv. - Conservation of migratory species of wild animals Y 
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Annex III.A: Selected multilateral agreements (worldwide) 
Y = in force S = signed R = ratified 0 = denounced 

JPN AUS NZL AUT BEL DNK FIN FRA DEU GRC ISL IRL ITA LUX NLD NOR PRT ESP SWE CHE TUR UKD EC 

R R R 
R R R 
D D 

R R R R R D R R R R R R R R 
R 
D 
D 
R 
S 

R R R R R R R R R R 
D D D D D 
R S S 
R R R R 

R S R D D R R D R 
R R R R R 
R S S S R R R R 

R R R 
R S 

R R R 
R R 
R 

S R R S S S 

R R R R R 
R R R R R 
R R R R R 
R R R R R 

S S R R 

S R 

R R 
R R 
S 

R 

R 
R 

R 

R 
R 
R 
R 

R R 
R R 
R 

R R R R R R R R R 
R R R R R R R R 

S S R R S 

R R R R R R 
R R R R R 
R R R R R 

R R R R 
R R R 

R R R R 
R R R R R 
R R R R R R 
R R R R R R 

R R R 
R R R 
R R R 

R R 
R R 
R R 
R R 
S R 
R R 

R 

R 
R 
R 

R R R 
R R R 
R R R 

R 

R 
R 
R 
R 

R 

R 

R 
S 

R 

R 
R 

R 

R 
R 
R 

R 
R 
R 
R 
R 
R 

S 
R R 
R R 
R 

R S S R S R 
R R R R R R R R R 
R R R R R R R R R 
R R R R R R R 

R R R R R R R R R R R 

S 

R R S S R S S S 

R R R 
R R R 

R R R R 
R R R R 

S 

R R R 
R R R 

S 

R 
R 
R 
R 

R 
R 
R 
R 
S 

R R 
R R 

S 

R 
R 
R 
R 

S 

R 
R 
R 
R 
R 

R 
R 
R 

S R R 
S R R 
R R R 

R R R R R R 
R R R R R R 
R R R R R 

R 

R 
R 
R 
R 

R R R 
R R R 
R R R 
R R R 
R R R 
R S 

R 
R 
R 
R 
R 
R 

R 
R 
R 
R 
R 
R 

R 
R 
R 
R 
S 
R 

R 
S 

R 
R 
R 
R 
R 
R 

S R S S R 
R R R R R R R R R 
R R R R R R R R 
R R R R 
R R R R R R R R R 

R R R R R R R R R R S R R R R R R R R R 

R 
R R R 

R 

R R R R R R R R 
R R R R R R R R 
R R R R R R R R R R R 

R 
R R 
R R 

R 
R 
R 

R 
R R 
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Annex III.A: Selected multilateral agreements (worldwide) (cont'd) 

Y = in force S = signed R = ratified D = denounced 

1982 Montego Bay 
1983 Geneva 
1994 New York 
1985 Vienna 
1987 Montreal 
1990 London 
1992 Copenhagen 
1986 Vienna 
1986 Vienna 

1989 London 
1989 Basel 

1990 London 
1992 Rio de Janeiro 
1992 New York 
1993 Geneva 

Source: DECO; IUCN. 

Cony. - Law of the sea 
Agreem. - Tropical timber 
Revised agreem. - tropical timber 
Cony. - Protection of the ozone layer 
Protocol on substances that deplete the ozone layer 
Amendment to protocol 
Amendment to protocol 
Cony. - Early notification of a nuclear accident 
Cony. - Assistance in the case of a nuclear accident or radiological 

emergency 
Cony. - Salvage 
Cony. - Control of transboundary movements of hazardous wastes and 

their disposal 
Cony. - Oil pollution preparedness, response and co-operation (OPPRC) 
Cony. - Biological diversity 
Cony. - Framework convention on climate change 
Cony. - Prevention of major industrial accidents (ILO 174) 

"1 
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CAN MEX 
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USJI 
is 

Y S R ~ 

Y R R ~ ,'f 

s li 
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Y R R R :2 
Y R R R ~ 

Y R R R rt 
Y R R R !& 
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Y R R R 
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Y S R R 
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R R R L1 

Y R R S lj 
Y R R R 
Y R R S rJ 

Y R R 
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Annex III.A: Selected multilateral agreements (worldwide) (cont'd) 
Y = in force S = signed R = ratified D = denounced 

JPN AUS NZL AUT BEL DNK FIN FRA DEU GRG ISL IRL ITA LUX NLD NOR PRT ESP SWE GHE TUR UKD EG 

S R S S S S S S R S R S R S S S S S S S S 
R R R R R R R R R R R R R R R R R R R R R 

R 
R R R R R R R R R R R R R R R R R R R R R R R 
R R R R R R R R R R R R R R R R R R R R R R R 
R R R R R R R R R R R R R R R R R R R R R R 
R R R R R R R R R R R R R R 
R R R R S R R R R R R R R S R R R R R R R R 

R R R R S S R R R R S R R R R S R R R R R 
S S S S S S S S S R R 

R R R R R R R R S R R R R R R R R R R R R R 
R S R R S S R S R R R R 

R R R R S R R R R R R S R R R R R R R R S R R 
R R R R S R R R R R R R R R R R R R R R R R 

R 

1 
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Annex III.B: Selected Multilateral Agreements (regional) 

't 
3: 

Y = in force S = signed R = ratified D = denounced ;~ 
J 

CANMEX USA JP~;i 
i1 
;:; 

1940 Washington COny. - Nature protection and wild life preservation in the Western ~ 
;£ 

Hemisphere Y R R 

=~ 1949 Washington Cony. - Establishment of an Inter-American tropical tuna commission Y D D R' 
1952 Tokyo Cony. - High sea fisheries North Pacific region Y R R 
1978 Tokyo Protocol Y R R .~~ 
1992 Moscow Cony. cons. anadromous stocks (North Pacific Ocean) S 5 
1957 Washington Cony. - Conservation of North Pacific fur seals Y R R Ril 
1969 Washington Protocol Y R R Rl 
1966 Rio de Janeiro Cony. - International convention for the conservation of Atlantic tunas ;~ 

(ICCAT) y R R R :1 
1967 London Cony. - Conduct of fishing operations in the North Atlantic Y S 5 
1972 London Cony. - Conservation of antarctic seals Y R R R~ 
1973 Oslo Agreem. - Conservation of polar bears Y R R 
1978 Ottawa Cony. - Future multilateral co-operation in the Northwest Atlantic fisheries '1' 

(NAFO) Y R RI 
1979 Geneva Cony. - Long-range transboundary air pollution Y R R 
1984 Geneva Protocol (financing of EMEP) Y R R 
1985 Helsinki Protocol (reduction of sulphur emissions or their transb. fluxes by at least 

30%) y R 
1988 Sofia Protocol (control of emissions of nitrogen oxides or their transboundary 

fluxes) Y R R ~ 
1991 Geneva Protocol (control of emissions of volatile organic compounds or their transb. 

fluxes) S 5 
1994 Oslo Protocol (sulphur emission ceilings and percentage emission reduction) S 
1980 Canberra Cony. - Conservation of antarctic marine living resources Y R R Ri 
1982 Paris Memorandum of understanding on port state control Y 
1982 Reykjavik Cony. - Conservation of salmon in the North Atlantic Ocean Y R R , 
1991 Madrid Prot. - to the Antarctic Treaty on environmental protection S 5 S i 
1991 Espoo Cony. - Environmental impact assessment in the transboundary context S 5 
1992 Helsinki Cony. - Protection and use of transboundary water courses and 

international lakes 
1992 Helsinki Cony. - Transboundary effects of industrial accidents S 5 
1993 Tokyo Memorandum of understanding on port state control in the Asia-Pacific 

region Y R R 
1993 .. North American agreement on environmental co-operation Y R S R 
1994 Washington Cony. - Conservation and management of pollock resources in the Central 

Bering Sea 5 S 

Source: OECO; [UCN. 
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Annex I1I.B: Selected Multilateral Agreements (regional) 
Y = in force S = signed R = ratified D = denounced 

AUS NZL AUT BEL DNK FIN FRA DEU GRG ISL IRL ITA LUX NLD NOR PRT ESP SWE GHE TUR UKD EG 

R 

R R R 
R R R R R S R R R R R R R 

J R S R R R R R R 
R R 

R R R D D R 
R R R R R R R R R R R R R R R R R R R R -{ 
R R R R R R R R R R R R R R R R R R R j 

R R R R R R R R R R R R ~ 
;~ 
;, , 

R S R R R R S R R R R R R R R R R 
, 

R S S R S R S S R R R S R R R R S 
S S S S S S S S S S S S S S S S S 

R R R R R R R R R R R R R R 
R R R R R R R R R R R R R R 

R R R R R R 
R S S S S S R S S S S S R R S S 

R S S S S S S S S R S R R S R R S S 

S S S S S R S S R R R R S R S S S 
S S S S S S S S R S R S S S S S S 

R R 
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Annex IV 

CHRONOLOGY OF SELECTED ENVIRONMENTAL 
EVENTS (1990-1995) 

1990 

January • After kerosene spills from a ruptured pipeline and flows down the Rappa-
hannock River towards Fredericksburg, Virginia, city officials shut down the 
water supply intake on the river and declare a water emergency. 

• A medical study concludes that children exposed to low levels of lead will 
likely have lifelong learning and behavioural problems, indicating that the 
damage lead causes is permanent. 

February • A 50 km2, 1 500 cubic metre oil spill from the tanker American Trader off 
southern California threatens the area's popular beaches and wildlife 
areas. 

March • The Department of Transportation issues a National Transportation Policy 
Statement, emphasising environmental protection and quality of life as one 
of six key themes and presenting several objectives, including helping meet 
requirements of the 1990 Clean Air Act Amendments, reducing aircraft 
noise, protecting wetlands and other natural resources, designing transpor
tation systems that fit harmoniously into communities and ecosystems, 
promoting energy conservation and preventing and improving response to 
oil spills. 

• In an emergency listing, the desert tortoise is declared a threatened species 
in southern California. 

May • The National Park Service announces that the wolves native to Yellowstone 
National Park, whose population was wiped out in a government eradica
tion programme 50 years ago, can be safely reintroduced to the region. 

• A federal judge orders logging halted on certain federal lands to protect the 
northern spotted owl. 

June • Congress extends a ban on offshore oil drilling to cover 34 million hectares 
off California, Alaska and the east coast. 

• The northern spotted owl is listed as a threatened species throughout its 
range in Washington, Oregon, California and British Columbia. 
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August 
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• A 1 900 cubic metre oil spill from a ship-barge collision in the Houston ship 
channel threatens wildlife in Galveston Bay. One-tenth of the oil is captured 
by salvage crews; the Coast Guard allows limited use of oil-eating microbes 
where mechanical salvage is not possible. 

• Congress votes to increase eightfold the pollution liability of tanker owners 
and allow the Federal Government to immediately take over clean-up of oil 
spills. 

• In 96 areas, mostly urban, smog levels are above federal health standards, 
a slight decline from the 101 areas cited for violations in 1989. 

• Yosemite National Park is closed for its first time in its history as forest fires 
burn more than 5 000 hectares. 

• A $1 billion oil spill clean-up fund is created by Congress and authorised by 
the President under the Oil Pollution Act of 1990. This law is a comprehen
sive strategy for oil pollution. In addition to setting up the fund, it provides 
for compensation for public and private damage and strengthens the 
authority of the Federal Government to prevent and respond to oil spills in 
marine and freshwater environments. 

September· Debate rages over the fate of the northern spotted owl and its habitat, some 
2.8 million hectares of old-growth forest in the Pacific Northwest. 

• A gypsy moth infestation that devastated trees from Maine to Virginia peaks 
in the key counties, but heavy defoliation continues to spread to the south 
and west. 

• EPA releases data showing high levels of naturally occurring radon gas in 
housing in certain areas of the country and urges Americans to test their 
homes, schools and businesses and take appropriate measures. 

November • Officials in southern California say their most expensive war to date against 
the Mediterranean fruit fly has been a success, but they join critics of the 
eradication programme in predicting that the insect will be back. 

• The nation's ninth national marine sanctuary is designated: 4 815 km2 of 
coastal waters off the Florida Keys. 

December • Some 10 000 hectares of habitat in south Florida is acquired for the endan
gered Florida panther. 

January 

1991 

• California imposes its most stringent water-use restrictions yet as a five
year drought continues. 
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April 

May 

July 

August 

• Environmental problems are addressed in free trade negotiations between 
the United States and Mexico. 

• Federal agencies are ordered to cut energy use in their buildings and motor 
vehicle fleets. 

• Two major California power companies become the nation's first utilities to 
commit themselves to a significant cutback in their emissions of CO2 • 

• The Chicago Board of Trade votes to create a market for S02 permits, 
created by the 1990 Clean Air Act Amendments. 

• Criteria for wetlands protection are relaxed, potentially opening millions of 
hectares to development. 

• The critically endangered Florida panther suffers twin blows with the deaths 
of the last two females known in Everglades National Park. Mercury poison
ing is suspected in one of the deaths. 

• Federal health authorities conclude that the potential risks of dioxins have 
been overstated. 

September· The first use of a 14 year old law to protect scenic vistas within a national 
park goes into effect with a federal-private agreement to curb winter air 
pollution over the Grand Canyon. __ 

October • Acting on findings that as many as one in six American children have 
absorbed dangerous levels of lead, the Federal Government lowers maxi
mum lead exposure levels by more than half, to 10 mg of lead per decilitre 
of blood. 

• Exxon Corporation is ordered to pay $1 billion in state and federal civil and 
criminal fines related to the Exxon Valdez oil spill in Prince William Sound, 
Alaska, in 1989. 

November • Environmental degradation of the 690 kilometre Sierra Nevada mountain 
range prompts officials and experts to consider how to protect the range as 
a single ecosystem. 

• Despite a 10 per cent drop in air pollution in the smoggiest US cities during 
the past decade, 74 million people are reported as living in cities that fail to 
meet federal clean air standards. 

• Studies indicate that coral reefs in Florida may die in ten years' time if the 
present rate of decline continues. 

December • The California grey whale is removed from the endangered species list, its 
numbers having increased significantly. 

il 
i1 
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1992 

• In a critical sign of success in the nation's most aggressive assault on air 
pollution, California officials determine that the skies over Los Angeles 
contained less ground-level ozone in 1991 than at any time since measur
ing began 15 years earlier. 

February • The highest level of the ozone-depleting chemical chlorine monoxide ever 
measured is detected over New England and eastern Canada. The level is 
almost 50 per cent greater than any seen over Antarctica. 

March 

• A sewage line ruptures in San Diego, California, spilling 680 000 cubic 
metres a day of partially treated sewage into the ocean. Health authorities 
close nearly 160 kilometres of southern California coastline. 

• Water managers in Florida approve the Everglades clean-up plan, provid
ing $395 million over the next decade to reduce the amount of agricultural 
pollution flowing into the area. 

• The east coast lags the west coast for the first time in output of oysters, 
mussels, scallops and clams, NOAA reports. Poor water quality, overfishing 
and disease are blamed. 

• The United States is the first nation to ratify OPPRC, which requires nations 
to establish systems for oil spill preparedness and response. 

April • The Snake River chinook salmon in the Pacific Northwest is listed as 
threatened. To aid its recovery, increased river flows, prohibition of recrea
tional boating and smaller salmon harvests are needed. 

• Numbers of spotted owls in Washington state are reported as rebounding, 
but officials say the threatened species still needs protection. 

June • The Supreme Court limits states' rights to close their borders to out-of-state 
waste. 

• The Forest Service announces an ecosystem management approach for 
156 national forests, which could reduce clear cutting by 79 per cent and 
result in more environmentally sensitive stewardship of the 76 million hect
ares of federally owned forests. 

• The Supreme Court rules that citizens or groups cannot sue the govern
ment on environmental grounds unless they can demonstrate personal and 
immediate harm from a government action affecting the environment. 

• New York City sends processed sewage sludge to be dumped at sea for 
the last time. 
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July 

August 

• Clean Air Act provisions requiring companies that service air conditioning 
and refrigerator units to capture and recycle CFCs become effective. The 
ozone-depleting gases were previously vented into the air. 

• The jury in the nation's largest asbestos trial finds six companies negligent 
and liable for failing to warn workers that exposure to asbestos poses 
health hazards. 

• Tests show that 29 Chicago suburbs have too much lead in their drinking 
water under the new federal standard. 

• EPA issues new rules to protect farm workers from pesticide poisoning. For 
the first time, the rules also apply to employees of greenhouses, nurseries 
and forests. 

• Hurricane Andrew hits the south Florida coast, causing estimated direct 
losses of $26 billion and estimated indirect losses to businesses of another 
$15 billion. 

September· Underground leaks from a large oil storage facility in Fairfax, Virginia, 
contaminate groundwater, forcing evacuation of many homes. The owner 
of the tank farm spends millions of dollars on clean-up and is forced to buy 
several contaminated properties. 

October • EPA estimates that it would cost $80.4 billion to upgrade the nation's 
municipal waste water treatment facilities. 

• A wolf is killed in Yellowstone National Park, confirming reports that the 
predators had returned naturally to the area. 

November· Fifty-eight cities with unhealthy air begin requiring sales of oxygenated 
motor fuel, a blend intended to lower tailpipe emissions of carbon monox
ide. Drivers could pay 4 to 8 cents more per gallon. 

• Nearly 400 former residents of Times Beach and other parts of eastern 
Missouri settle out of court in a lawsuit against four companies that handled 
dioxins found on roads in the area. More than 2 000 Times Beach residents 
were evacuated in 1983. 

• An Interior Department audit of 33 national parks finds that they have been 
damaged because managers have stressed visitor services over resource 
conservation. 

• "Red tide", a toxic marine algae bloom, hits Florida's west coast. 
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1993 

• The UN moratorium on high-seas drift-net fishing goes into effect, halting 
incidental by-catch of sea turtles in the North Pacific. 

• Florida state and environmental officials warn residents to restrict con
sumption of mercury laden fish from 32 Florida rivers and lakes. 

• The entire state of Arizona is declared a flood disaster area after an exces
sively wet winter leads to heavy surface run-off, severe flooding and dam 
overtopping. 

February • A US judge orders a hazardous waste incinerator in Jacksonville, Arkansas, 
to stop operation until government officials can prove that the burner 
destroys virtually all toxic substances, including dioxins. 

March 

April 

e Long-needed winter rains signal that the longest and worst drought in 
California history is officially over. J 

• In the first auction of pollution allowances conducted by the Chicago Board 
of Trade, $21 million worth of allowances are bought by utilities, environ
mental groups and brokerage firms. 

• The President convenes a forest conference in Portland, Oregon, as the 
first step in resolving the spotted owl controversy. 

• Milwaukee residents begin boiling drinking water after test results confirm 
the presence of the parasite cryptosporidium in the city water supply. Over 
400 000 people contract gastroenteritis from contaminated water. 

• The Big Three carmakers announce that they are discussing jOintly building 
an electric car to meet California's strict emission standards by the 1998 
deadline. 

• The President promises to cut greenhouse gas emissions to 1990 levels by 
2000 and to sign the Convention on Biological Diversity. 

May • Melting snow delivers an "acid shock" to Massachusetts lakes and 
streams, causing the greatest acid precipitation damage in the past dec
ade, new data indicate. 

June • The United States signs the Convention on Biological Diversity. 

• The National Marine Fisheries Service closes a 1 300 km2 section of 
Georges Bank to protect spawning bottom-dwelling fish. 

July • The President selects a watershed-based option for the Pacific Northwest 
Forest Ecosystem Plan to help resolve the spotted owl controversy. The 
plan calls for a combination of old-growth forest and riparian reserves to 
protect the spotted owl habitat, in addition to adaptive management strate
gies and sustainable timber harvest within the old-growth ecosystem. 
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August 

• Continued heavy rain causes record floods over much of a nine-state area 
in the Midwest, resulting in damage estimated at more than $16 billion. 

• A rail car leaking sulphuric acid produces a toxic cloud that sends more 
than 2 700 residents of North Richmond, California, to hospital emergency 
rooms. 

• Bacteria detected in New York City's water system force residents of lower 
Manhattan and Chelsea to boil water. 

• The Colorado Wilderness Act is approved, adding over 220 000 hectares to 
the National Forest Wilderness Preservation System. 

September· The President and the leaders of Canada and Mexico sign the North Ameri
can Agreement on Environmental Cooperation, which supplements the 
environmental provisions and objectives of the North American Free Trade 
Agreement. 

October • Five years after devastating wildfires burnt about 480 000 hectares in the 
greater Yellowstone National Park area, researchers find long-term benefi
cial effects, including a vigorous recovery of most plants and steady or 
growing populations of large mammals. 

December • The Department of Agriculture announces that farmers have developed 
1.7 million conservation plans covering 57 million hectares of highly erod
ible crop land. Plans have been implemented on 58 per cent of the nation's 
most fragile crop land and are being implemented on the remaining land 
where plans have been approved. Farmers who have not requested or 
accepted conservation plans on 2.4 million hectares will be ineligible for 
future federal farm benefits. 

January 

March 

1994 

• A violent earthquake, measuring 6.6 on the Richter scale, shakes Los 
Angeles, doing more than $7 billion in damage. 

• More than 14 000 ducks die in Chesapeake Bay of highly contagious avian 
cholera. 

• The United States disagrees with a decision by contracting parties to the 
Basel Convention that would ban the export by OECD countries of hazard
ous industrial waste to non-OECD countries. The United States, which is 
not a party to the convention, maintains that the ban is not the best environ
mental solution and that it could hinder trade with emerging economies that 
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have, or could develop, uses for recyclable materials and the capability to 
manage them safely. 

• The New England fishing fleet is idled by new federal rules intended to 
permit recruitment of North American fish such as haddock, cod and floun
der, which had been fished to the point of commercial extinction. 

• The Supreme Court rules that states may not impose extra fees for landfil
ling waste from another state. The ruling was the latest of several Supreme 
Court decisions rejecting efforts by a growing number of states to restrict 
the flow of trash and hazardous waste. 

• In its latest annual survey of toxic releases, EPA announces that industrial 
releases to air, water or land fell 6 per cent to 1.4 million tonnes (metric 
tons) in 1992, from 1991. The amount of waste generated by industry, 1 
however, grew 0.5 per cent to 16.8 million tonnes. 

May • Florida Governor Lawton Chiles signs an unprecedented Everglades 
law that proponents call the most ambitious ecological rescue attempt in 
history. 

June • EPA places six New England military installations on the list of the nation's 

July 

August 

most serious hazardous waste sites, likely speeding efforts to decontami
nate buildings, soil and groundwater. 

• In the first successful criminal prosecution under new federal oil pollution 
laws, the owners of a cruise ship who were caught in a sting operation 
plead guilty to dumping bilge oil into the Atlantic. 

• The North American bald eagle is reported to have made a comeback 
thanks to a three-decade campaign to rebuild eagle populations across the 
country. The Interior Department moves the bird from the endangered 
species list to the threatened category. 

• The amount of lead in the average American's bloodstream has fallen more 
than 75 per cent since the late 1970s as government regulation drastically 
cut day-to-day exposure to the toxic metal, EPA reports. Lead levels are 
still highest among black children, poor children and urban dwellers. 

• After deliberating nearly five weeks, a federal jury awards 10 000 Alaska 
commercial fishermen $286.8 million in damages stemming from the Exxon 
Valdez oil spill. The fishermen had asked for three times that amount. 

• Although cougars were supposedly exterminated a century ago by farmers 
and bounty hunters on the east coast, reported sightings of the secretive 
cats have been surging. 

• A study based on 1990 census data finds that the percentage of non-whites 
in the United States who live near toxic waste dumps increased over the 
1980s from 25 per cent to almost 31 per cent. 
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September· A federal jury returns a $5 billion punitive damage award against Exxon for 
the Exxon Valdez oil spill. The award is the second largest such US verdict 
and the largest punitive award ever levied against a corporation. 

• EPA simplifies its restrictions on land disposal of hazardous wastes by 
establishing a single set of "universal" treatment standards that must be 
met. This innovation streamlines implementation and provides national con
sistency in land disposal requirements. The standards feature a single 
concentration level for each hazardous chemical constituent, no matter 
what hazardous waste it is found in. 

• The combined efforts of EPA, the states and industry lead to the completion 
of over 100 000 clean-ups of soil and groundwater contamination from 
leaking underground storage tanks. 

December • An interagency group reports to the President on ways to improve dredging, 
making the regulatory process more efficient while assuring protection of 
the environment. 

January 

March 

1995 

• Three senior officials of a Louisiana shipping company, caught in a federal 
crackdown against dumping in US waterways, plead guilty to criminal 
charges of regularly disposing of oil, engine parts, chemical waste and 
other garbage in the Mississippi River. 

• Government biologists transport wolves into Yellowstone National Park. 
Meanwhile, other wolves are taken to a staging area in western Montana as 
last-minute legal wrangling delays a programme to reintroduce the endan
gered species into the northern Rocky Mountains. 

• The largest study ever conducted on the health effects of airborne particles 
from traffic and smokestacks finds that people in the nation's most polluted 
cities are 15 to 17 per cent more likely to die prematurely than those in the 
cities with the cleanest air. 

• EPA announces an anti-pollution plan to clean up the Great Lakes and to 
satisfy Congress' demand for more flexible, cost-effective environmental 
programmes. 

• The President announces a regulatory "reinvention" initiative, a package of 
proposals to streamline and improve the regulatory process, provide better 
public access and create a Center for Environmental Information and Sta
tistics, among other initiatives to enhance environmental protection. 



274 

April 

OECD ENVIRONMENTAL PERFORMANCE REVIEWS 

• EPA announces that US industry is recycling more by-products, thereby 
significantly reducing the volume of toxic chemicals released into the envi
ronment. Total US toxic emissions declined 12.6 per cent from 1992 to 
1993. 

• A joint federal-state-private venture transforms a former firing range in 
Anne Arundel County, Maryland, into a wildlife refuge. The $2.5 million 
recreated wetland includes a 1.4 hectare pond, nesting birds, grazing deer, 
over 6 000 new trees, 4 300 shrubs and 15 000 smaller plants. 

• Hundreds of thousands of people participate in environmental activities 
throughout the nation to celebrate the 25th anniversary of Earth Day. 

I 
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