

















Appendix B
State Initiatives

In the last 2 years, some States have taken an active role
in addressing greenhouse gas emissions without waiting
for the Federa Government to act—usually through
legislation or executive orders, most often with respect to
energy efficiency and use of chlorofluorocarbons. Table
B-1 provides titles, dates enacted, and general substance
of several legidative and executive actions.

A few States have developed quantitative reduction
goals for greenhouse gas emissions. For example, Ver-
mont’s policy calls for greenhouse gases to be reduced at
least 15 percent below current levels by the year 2000; it
promotes measures to reduce per-capita nonrenewable
energy use, increase aternative fuel use, and develop
renewable energy sources (table B-1; ref. 15). Oregon’s
goal is to reduce greenhouse gas emissions 20 percent
below 1988 levels by the year 2005 (20).

Other States, while not formulating specific reduction
targets, have established relatively broad goals related to
global warming. New Jersey is seeking to reduce emis-
sions by decreasing energy consumption and encouraging
energy conservation, public education, and tree planting
(table B-1; ref. 22). Its educational initiative is unique in
caling for improved public education about the causes

and effects of climate change; it asks colleges and
universities that train teachers to integrate environmental
education activities into course material. Connecticut’'s
1990 global warming act includes a range of energy-
efficiency goals, requirements for transportation (e. g.,
passenger vehicle occupancy levels, telecommuting),
buildings standards, State vehicle fuel efficiency, recy-
cling, and long-term energy use (table B-1; refs. 7 and 30).
A 1990 lowa bill contains provisions addressing energy
efficiency in buildings, aternative fuels demonstration
grants, an lowa Energy Center, and energy-efficiency
planning by utilities (table B-1; ref. 4).

Many State programs are specifically designed to
address CO,emissions from individual sectors. Most
involve energy use and efficiency in the buildings,
transportation, and energy supply sectors. Many States
also developed programs during the 1970s and 1980s that,
although not designed to address concerns about global
warming, nonetheless can help reduce emissions. Most of
these programs have focused on energy supply (e.g.,
least-cost utility planning) and buildings (e.g., efficiency
standards) (16).

Table B-I—State Legislation and Orders Addressing Greenhouse Gas Emissions

State Document

Date enacted

Subjects emphasized

House Bill 2206 1988
Public Act 219 1990

Air quality, natural gas, transportation control measures
Transportation control measures, building codes, State
vehicles, tree planting, State energy plan, recycling

Hawaii .......... Senate Bill 1344 May 11, 1989 CFCs
lowa............ Senate File 2403 1990 Building energy efficiency, alternative fuels demonstration
grants, utility energy-efficiency planning
Maine........... Public Law 622 Feb. 23, 1990 CFCs
Minnesota . ...... Comprehensive  Groundwater 1989 Nitrous oxides, agriculture
Protection Act
New Jersey .. .. .. Executive Order 219 Oct. 23, 1989 CO,emissions, State equipment purchases, energy use,
CFCs, tree planting
New York ........ Executive Order 118 Dec. 28, 1988 State Energy Plan, energy use, CO,emissions
Oregon.......... Senate Bill 576 1989 Greenhouse gas emissions, energy conservation,
renewable resources, alternative fuels
Texas........... Senate Bill 740 1989 State vehicles
Senate Bill 760 1989 Natural gas, alternative fuels, technologies
Vermont......... Act 59 May 24, 1989 CFCs
Executive Order 79 Oct. 23, 1989 CO,emission reduction goals, energy efficiency,
renewable energy, alternative fuels
Washington . .. ... House Bill 2198 Feb. 5, 1990 Residential buildings
Wisconsin . ...... Act 284 Apr. 21, 1990 CFCs
Public Service Commission Apr. 7, 1989 Utilities, cost of reducing CO,emissions

Order 05-EP-5

SOURCE: Of fice of Technology Assessment, 1991.
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Most of the specific greenhouse gas-related actions
have occurred in the last year or two and some are not yet
legally effective, so the extent to which they will be
implemented and enforced remains to be seen. This
appendix presents examples of these actions, based
primarily on responses to an OTA survey of different
regions of the country; it is not intended to be an
exhaustive list.

Chlorofluorocarbons (CFCs) and Halons

Of all the greenhouse gases, CFCs have been the most
widely addressed by State legislatures. In 1989, Hawaii
became the first State to enact legidation restricting the
use of CFCs (table B-1; ref. 33). The statute, which goes
into effect on January 1, 1991, requires mandatory
recycling of CFCs and prohibits the sale of CFC coolants
for air conditioners in containers smaller than 15 pounds
(the latter as a means of deterring inexperienced in-
stallers).

Soon after Hawaii’ s action, Vermont enacted a statute
that bans the sale of cleaning sprays, containers of CFCs
smaller than 15 pounds, and halon fire extinguishers for
home use (table B-1; ref. 15). The law also prohibits the
sale of cars with CFC-using air conditioners, beginning
with model year 1993, and requires service stations that
repair automobile air conditioners to recycle CFCs.

Under Maine's CFC-related statute, new cars using
CFCs may not be registered in the State after 1994,
automobile CFCs must be recycled, and the sale of small
quantities of CFCs is restricted (table B-1; ref. 17). The
legislation bans the use of CFC foam board for household
insulation, effective when aternative blowing agents are
available.

In Wisconsin, beginning in 1991, motor vehicle air
conditioner refrigerant in containers holding less than 15
pounds will be banned (table B-1; ref. 31). Beginning in
1992, anyone servicing or installing refrigeration equip-
ment containing at least 5 pounds of CFC refrigerant must
use proper recycling procedures. In 1996, the distribution
or registration of new motor vehicles using air condition-
ers that contain over a specified amount of CFCs will be
prohibited.

Other States with legislation or directives that address
CFC emissions include California (see box 5-A in ch. 5),
Connecticut, Florida, llinais, lowa, Louisiana, Maryland,
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Minnesota, Missouri, New Jersey, New York, Rhode
Island, and Oregon.?L egislation has been introduced in at
least 7 other States (17).

Energy

Marty States have had energy planning and assistance
programs since the early 1970s and 1980s, largely in
response to the 1973 oil embargo. As of 1988, for
example, 24 States had collaborative energy-efflciency
projects with utilities, and 15 had State energy tax credits
for renewable energy sources (e.g., photovoltaics, wind,
biomass) (1, 16). Since the mid-1970s, many utilities and
State regulators have increased their interest in least-cost
planning (LCP), which aims to balance supply- and
demand-side management alternatives to meet energy
needs at the least possible cost (8a) (see box 3-Cin ch. 3
for more discussion of demand-side management). As of
1990, 23 States had LCP strategies.’Almost all States
also received funding from the Oil Overcharge fund, to be
used in energy conservation grants administered by the
U.S. Department of Energy.More recently, several
States have enacted energy policies that directly address
greenhouse gas emissions.

1 we previously passed a law prohibiting the use of polystyrene fOamM food packaging made with CFCs; Minnesota and Rhode Island also passed

similar laws (25).

2In addition, Some municipalities have passed comprehensive ordinances regulating CFCs—including Irvine, California, in August1989; and Denver,

Colorado (refs. 6, 12) in April 1990.

3According t. ref. 8a, legislatures have passed LCP laws or given authority to utility commission to establish and enforce regulations in at least 16
States. Utilities also use LCP without legislative or regulatory mandates in afew other States.

4These funds are granted by the Department to the States for previously authorized conservation projects; they are derived from al986 U.S. District
Court decision on alleged pricing violations by oil companies. The DOE grant programs are the Energy Extension Service, the State Energy Conservation
Program, the Institutional Conservation Program, and the Weatherization Assistance program (these are discussed inch. 4).
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As of September 1990, six State utility commissions
had modified the selection procedures of their electric
utility companies to account for residual environmental
damages (32).’New York’s Public Service Commission
introduced guidelines for a competitive bidding process
for new electricity supply that includes the estimated cost
of environmental pollution, including CO,emissions; the
cost is added to bids in order to make energy-efficient and
environmentally cleaner technologies more competitive
with traditional fossil fuel-fired generation technologies
(21, 23, 24).°New York also has issued an Executive
Order (table B-1; ref. 21) establishing a statewide energy
planning process involving the State Energy Office,
Department of Public Service, and Department of Envi-
ronmental Conservation.

In Vermont, an Executive Order (table B-1) calls for
increasing the effectiveness of energy-efficiency services
provided by utilities, private businesses, and State agen-
cies, and for increasing Vermont reliance on renewable
energy supplies. The State Agency Task Force on Energy
was created to oversee the implementation of energy
efficiency and emission reduction strategies.

New Jersey’s goal of reducing greenhouse gas emis-
sions includes directives to State agencies to foster energy
conservation-for example, by purchasing and using
efficient heating, ventilation, air-conditioning, and light-
ing equipment; increasing reliance on lower emitting
fuels, and using alternatives to CFC- and halon-
containing equipment (22). New Jersey’s initiative is
distinguished from other State plans by its emphasis on
public education, as noted above.

In Wisconsin, the Public Service Commission issued
an order in 1989 that requires the Wisconsin Utilities to
assess the cost of using existing technologies to reduce
CO,emissions by 20 percent below 1985 levels (31).

Some States are using Oil Overcharge funds to
establish energy-related programs. In Arizona, funds are
being used to construct a solar village on State Trust Land
(2 1). In New Mexico, some funds are being used for
municipal solid waste reduction and recycling projects
that result in net energy savings (10).

Transportation

As of 1988, a number of States had programs dealing
with public transportation, ridesharing, vehicle inspection
and maintenance, and high-occupancy lanes (16). For

example, at least 15 States provided some funding for
ridesharing. In the last few years, States such as Arizona,
Cdlifornia, Connecticut, and Texas have enacted legisa-
tion specifically designed to reduce CO,emissions in the
transportation sector.

California probably has the most comprehensive plan
in the country regarding transportation policies, In
particular, the South Coast Air Quality Management plan
sets forth an ambitious and far-reaching program of
control measures that could greatly affect transportation
emissions (see box 5-F in ch. 5 for details).

Arizona's 1988 air legidation (table B-1) includes a tax
break for use of compressed natural gas (CNG) and
funding for pilot projects on oxygenated fuels (29)."It
also includes a variety of transportation control measures,
such as travel reduction programs, compensation for
vanpool costs, and prohibition of parking in certain areas.

Connecticut 1990 legidlation (table B-1) requires that
new cars and trucks purchased by the State have an
average MPG rating of 45 and 35, respectively, by 2000
(30) and that aternative fuel vehicles be considered in
purchasing decisions. It also establishes a range of other
transportation goals, including increasing average car
occupancy levels, increasing use of public transportation,
providing disincentives for free parking, and eventualy,
telecommuting for State agencies. The Department of
Transportation must provide the State with an analysis of
public transportation, paratransit (carpooling), and traffic
management.

Two Texas acts are designed to reduce transportation
CO,emissions (table B-1; ref. 26). One prohibits State
agencies with 15 or more vehicles from purchasing or
leasing vehicles (after September 1991) not capable of
using CNG or other aternative fuels with lower emis-
sions. By September 1994, 30 percent of a State agency’s
fleet must be capable of operating on CNG or other
aternative fuels; the percentage will increase to 50
percent by 1996, The second act requires the Air Control
Board to encourage use of natural gas, aternative fuels,
and more efficient technologies. Some Oil Overcharge
funds also have been alocated for transportation pro-
grams (e.g., traffic signal synchronization, traffic man-
agement, fleet management, alternative fuels).

SMassachusetts and New York are assigning specific costs to environmental damages, as described in this paragraph for New York: Colorado, New
Jersey, and Vermont are using a point system that achieves a similar result without quantifying damages in monetary terms; and Wisconsin is assigning

a penalty to account for environmental damages (32),

6The State (ref. 25) has estimated the additional costof mitigating environmental impacts from coal-fired plants to be up to 1.405 cents/k Wh; costs
for specific damages were estimated at 0.10 cents/kWh for CO,, 0.25 cents/kWh for SO,, 0.55 cents/kWh for NO,;, 0.005 cents/kWh for particulate,
0.10cents/kWh for water impacts, and 0.40 cents/kWh for land use (e.g., terrestrial impacts, fuel delivery, noise, transmission, solid waste, aesthetics).
7Use of Unconventional automotive fuels for vehicles, such as natural gas or electricity, do not necessarily resultin lesser climatic impacts. This

depends on many variables, ranging from the type of energy source used, to leakage rates (in the case of natural gas) and efficiency levels (seech. 5).
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Buildings

Connecticut has several legidative provisions address-
ing energy use in buildings (table B-1). It requires stricter
codes for commercia buildings, standards for State
buildings that would reduce energy use per squarefoot by
30 percent by 2000 and 50 percent by 2010; and State
purchases of energy-efficient appliances (30). It also
requires that preference be given to energy-efficient
projects in State housing grant and loan programs, and
calls for utilities to charge higher rates for new energy-
wasting buildings beginning in 1993.

Many States have started loan programs for retrofitting
State, public school, and local government facilities, often
using funds from the Oil Overcharge fund. The Loan-
STAR program in Texas, which commenced in 1988,
consists of a $98 million revolving loan program for
energy conservation retrofits in Texas State, local govern-
ment, and public school buildings (27)." The Governor's
Energy Management Center expects that retrofits funded
through November 1, 1990, will generate annual utility
savings of $4.8 million and that retrofits now being
funded will generate an additional savings of $4 million
annualy (26).

Both the California Energy Commission and the
Northwest Power Planning Council (NPPC) have estab-
lished model energy-efficient building codes for residen-
tial and commercia buildings (1 1), The California
Legislature directed the California Energy Commission to
prescribe, through regulations, various building design
and construction standards (e.g., lighting, insulation,
automatic control systems) that will increase energy
efficiency in new buildings (8).°In 1990, the State of
Washington enacted legislation adopting standards equiv-
alent to the NPPC's Model Conservation Standards for
residential buildings, requiring increased efficiency in
new homes and apartments (table B-1; ref. 28).” The
State estimates that resultant savings will beat least 200
megawatts of electrical power and 21 million annual
therms of natural gas by 2010 (28). A State-utility
collaborative program established by the act includes a
public awareness and education element, as well as utility
rebates.

Food and Forestry

We are unaware of any States with agricultural
programs specifically designed to reduce greenhouse gas
emissions. However, Minnesota has legislation address-

ing the use of nitrogen fertilizers (table B-1; ref. 5). A
Nitrogen Fertilizer Task Force was established to study
the effects of nitrogen fertilizer use on water resources so
that the State can develop best management practices, a
fertilizer management plan, and nitrogen fertilizer use
regulations (14).

In Georgia, the State Office of Energy Resources has a
program funded by Oil Overcharge funds to increase
energy efficiency in the crop processing sector (19). The
Agricultural Processor Energy Conservation Service pro-
vides technical know-how and audits to processing plants.
For example, Georgia Tech University has noted that the
energy used in processing peanuts, at a cost of around $11
million per year, could potentially be reduced by 10 to 20
percent if cost-effective technologies are used.

Many States have long had forest management pro-
grams of one sort or another and some are now
establishing tree-planting programs in response to global
warming and other concerns (11, 13, 16). For example,
New Jersey’s 1990 Executive Order (table B-1; ref. 9)
calls for maximizing the number of trees in the State; a
program requiring replacement of trees lost as result of
State construction activities has been instituted through
the order.
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Appendix C

Conversion Factors, Abbreviations, and Glossary

Conversion Factors

Area
1 square kilometer (kn)= 1 acre=
0.386 square mile 0.405 hectare (ha)
247 acres 1.56x10°square miles
100 hectares 4.05 square kilometers (km?)
1 square mile= 1 hectare=
2.59 square kilometers (km’) 0.01 square kilometer (km?)
6.4x10 acres 3.86x10°square miles
2.59xI 0 hectares 2.47 acres
Weight
1 kilogram (kg}= | metric ton (ret) (or “long ton' ‘)=
2.20 pounds (Ib) 1,000 kilograms or 2,200 |bs
1 pound (Ib)= 1 short ton=
0.454 kilogram (kg) 2,000 pounds or 907 kg
Energy
1 quad (quadrillion Btu)= | kilowatthour=
1.05x 10" Joules (J) 3.41x10°British thermal units (Btu)
1.05 exajoules (EJ) 3.6x10°Joules (J)
3.60xI0°’metric tons, coal 1Joule=
1,72x10°barrels, Oil 9.48x10British thermal unit (Btu)
2.36x10°metric tons, oil 2.78x10"kilowatthours (kKWh)
2.83x101° cubic meters, gas | British thermal unit (Btu)=
1.07x10"cubic feet, gas 2.93x10*kilowatthours (kWh)
2.93xI0°terawatt hours 1.05x10°Joules (J)
Volume
1 liter (1)= 1 cubic meter (#)=
2.64x10"gallons (liquid, U. S) 1x10°liters (1)
6.29x10°barrels (petroleum, U. S.) 2.64x10%gallons (liquid, U. S.)
1x10°cubic meters (m’) 6.29 barrels (petroleum, U. S))
3.53x 10”cubic feet (ft)) 35.3 cubic feet (ft))
1gallon (liquid, U.S)= 1 cubic foot (ft')=
3.78 liters (1) 2.83x 101 liters (1)
2.38x10*barrels (petroleum, U. S.) 7.48 gallons (liquid, U. S)
3.78x10°cubic meter (m’) 1.78x10" barrels (petroleum, U. S.)
1.33x10"cubic feet (ft)) 2.83x10*cubic meters (m°)
1 barrel (bbl) (petroleum, U.S.,)= 1 cord wood=
1.59x10°liters (1) 128 cubic feet (ft’) stacked wood
42 gallons (liquid, U. S) 3.62 cubic meters (m®) stacked wood
1.5%10-" cubic meters (m°) 1 dry (i.e.,, no moisture) ton of wood
5.61 cubic feet (ft))
Temperature

From Centigrade to Fahrenheit:
((9/5) X (“C))+ 32 =°F

From Fahrenheit to Centigrade.
(5/9) x(oF - 32)="C

Temperature changes:
—To convert a Centigrade change to a Fahrenheit change:
9/5 x (change in ‘C) = change in OF
—-To convert a Fahrenheit change to a Centigrade change:
5/9 x (changein ‘F) = changein °C
—-Example: a 3.0 °C rise in temperature = a 5.4 OF rise in temperature
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Carbon Contents of Various Fuel

Pounds of carbon
per common unit kg mg

Fuel of measure® C/10°J C/Btu
Wood (dry poplar) . ....... 1,032 Ibs C/cord 249 26
Bituminous coal (dry) . .. .. 1,300 Ibs C/short ton 244 26
Heating oil .............6.4lbs C/gal. 20.0 21
Diesel fuel ............. 6.0 Ibs C/gal. 19.7 21
Crude ol .. ... .. ... 255 Ibs C/bbi 18.9 20
Gasoline .. ... .. ...5.5Ibs C/gal. 189 20
No. 2 diesel fuel . ...6.01lbs C/gal. 18.8 20
Gasohol ............... 5.3 Ibs C/gal. 18.8 20
Ethanol ... ... ... ... ... 3.5 Ibs C/gal. 17.6 19
Methanol .............. 2.5 lbs C/gal. 16.6 18
Propane ............... 9.5 Ibs C/hundred cubic 16.3 17
ft.
Naturalgas ............. 3.3 Ibs C/hundred cubic 13.6 14
t.
Naturalgas ............. 3.3 Ibs C/therm 13.6 14
Electricity (U.S.avg) ... ... 0.4 Ibs C/kWh 50.5 53

3To convert carbon to CO,, multiply by 3.667; from CO, to carbon, multiplty

by 0.27.

ACP
ADF
A.l.D.
AQMP
ASCS

ASD
ASHRAE

ATNT

BEPS
BLS
BMPs
Btu
CAFE
CARE

CARP
CBO
CFCs
CGIAR

CH,
CNG

International System of Units (S1): Prefixes

Prefix S| symbol Multiplication factor

exa E 1018 (1,000,000,000,000,000,000)
peta P 1015 (1,000,000,000,000,000)
tera T 102 (1,000,000,000,000)

giga G 10° (1,000,000,000)

mega M 108 (1,000,000)

kilo k 102 (1,000)

hecto h 102 (100)

deca da 10

EXAMPLES: 1 Teragram or Tg (102 or 1,000,000,000,000 or 1 trillion

grams); 1 megawatt-electric or MWe (10€ or 1,000,000 or 1
million watts-electric).

EXCEPTION: 10'$ (1,000,000,000,000,000) British thermal units (Btu) is

Abbreviations

—Agricultural Conservation Program

—African Development Foundation

—Agency for International Development

—Air Quality Management Plan

—Agricultural Stabilization and Conservation
Service

—Adjustable speed drive

—American Society of Heating, Refrigeration
and Air-Conditioning Engineers

—Accelerated Turnover and New
Technologies

—Building Energy Performance Standards

—Bureau of Labor Statistics

—Best management practices

—British thermal unit

—Corporate Average Fuel Efficiency

—Cooperative for American Relief
Everywhere

—Cooperative Automotive Research Program

—Congressional Budget Office

—Chlorofluorocarbons

—Consultative Group on International
Agricultural Research

-—Methane

—Compressed natural gas

—Carbon dioxide

COZBRA —Comprehensive Omnibus Budget

Reconciliation Act

COCOM —Coordinating Committee on Multilateral

CORECT

CRP
CRS

Export Controls
—Committee on Renewable Energy
Commerce and Trade
—Conservation Reserve Program
—Congressional Research Service

DOE
DSM
EAA
EADC
EES
EIA
EITC
EPA
EPRI
ESMAP

FAQ
FBC
FEMIA

FEMP
FERC
FIP
GAO
GATT
GCM
GDP
GNP
GRI
HCFC
HERS
HFC
HUD
HVAC

IAF
ICP
IDB

not generally referred to as a PBtu. Instead it is known as a
quad, or one quadrillion Btu's.

—U.S. Department of Energy

—Demand-side management

—Export Administration Act

—Energy Analysis and Diagnostic Center

—Energy Extension Service

—Energy Information Administration

—Energy investment tax credit

—Environmental Protection Agency

—Electric Power Research Institute

—Energy Sector Management Assistance
Program

—Food and Agriculture Organization

—Fluidized-bed combustor

—Federal Energy Management |mprovement
Act

—Federal Energy Management Program

—Federal Energy Regulatory Commission

—Forestry Incentives Program

—General Accounting Office

—Genera Agreement on Tariffs and Trade

—Generd circulation model

—Gross Domestic Product

—Gross National Product

—Gas Research Ingtitute

—Hydrochlorofluorocarbon

—Home Energy Rating System

—Hydrofluorocarbon

—U.S. Department of Housing and Urban
Development

—Heating, ventilation, air-conditioning
equipment

—Inter-American Foundation

—Ingtitutional Conservation Program

—Inter-American Development Bank
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[EA —International Energy Agency

IGCC —Integrated gasification-combined cycle

IPCC —Intergovernmental Panel on Climate
Change

| PPF —International Planned Parenthood
Federation

ISTIG  —Intercooled steam-injected gas turbine

ITTO —International Tropical Timber Organization

LCP —L east-cost planning

LIHEAP —Low-Income Home Energy Assistance
Program

LIMB —Limestone injection multistage burner

LWR —Light water reactor

MAGPI —Multi-Agency ‘Working Group for Power
Sector Innovation

MDB —Multilateral Development Bank

MFEN —Most Favored Nation

MHD —Magnetohydrodynamics

MHTGR —Modular high temperature gas reactor

N ,0 —Nitrous oxide

NAECA —National Appliance Energy Conservation
Amendments

NAHA  —National Affordable Housing Act

NASA  —National Aeronautics and Space
Administration

NCSBCS —National Council of States Building Codes
Standards

NGO —Non-governmental organization

NIST —Nationa Institute for Standards and
Technology

NOAA  —National Oceanic and Atmospheric
Administration

NPPC  —Northwest Power Planning Council

o&M —Operation and maintenance

OECD  —Organization for Economic Cooperation

and Devel opment

OIP —Officeof Industrial Programs

OPIC —Overseas Private Investment Corp.

ORNL  —0ak Ridge National Laboratory

PACER —Program for the Acceleration of
Commercial Energy Research

PURPA —Public Utility Regulatory Policies Act

PV —Photovoltaic

RCS —Residential Conservation Service

RD&D  —Research, Development, and

Demonstration
REDAC —Renewable Energy Design Assistance

Center
SCS  —Soil Conservation Service
SECP  —State Energy Conservation Program
SEECB —Solar Energy and Energy Conservation
Bank
SEED —Support for Eastern European Democracy
SERI —Solar Energy Research Institute
SES —Shared Energy Savings
SLAP  —State and local assistance programs
TCM —Transportation control measure
TDP —Trade and Development Program
TFAP —Tropical Forestry Action Plan
UNDP  —United Nations Development Program
UNEP  —United Nations Environment program
UNFPA  —United Nations Fund for Population
Activities (UN Population Fund)
USDA  —U.S. Department of Agriculture
USECRE —U.S. Export Council for Renewable Energy
USFS —U.S. Forest Service
uv —Ultraviolet radiation
VAFE  —volume Average Fuel Economy
VMT  —vehicle miles traveled
WAP — Weatherization Assistance Program
WMO  — World Meteorological Organization

Glossary

Aerosols: Microscopic particles suspended in the atmos-
phere, originating from both natural sources (e.g.,
volcanoes) and human activities (e.g., coa burning).

Al bedo: The reflectivity of the Earth.

Appliance: Any household energy-using device.

Biodiversity: Biologica diversity, i.e, the variety of
speciesin agiven area.

Biomass. Technicaly, the total dry organic matter or
stored energy content of living organisms in a given
area. As used by OTA, biomass refers to forms of
living matter (e.g., grasses, trees) or their derivatives
(e.g., ethanoal, timber, charcoal) that can be used as a
fuel.

Btu (British thermal unit): The amount of heat needed
to raise the temperature of 1 pound of water by 1 ‘Fat
a specified temperature.

Carbon budget: The sum of the flows of carbon to and
from a carbon reservoir. See also Carbon cycle.

Carbon cycle: General term used in reference to the sum
of al reservoirs and flows of carbon on Earth. The
flows tend to be cyclic in nature; for example, carbon
removed from the atmosphere (one reservoir) and
converted into plant tissue (another reservoir) is
returned back into the atmosphere when the plant is
burned.

Carbon dioxidefertilization: The enhancement of plant
growth in response to an increase in the concentration
of atmospheric CO,.

Carbon reservoir or sink: Within the carbon cycle, the
physical site at which carbon is stored (e.g., atmos-
phere, oceans, Earth’'s vegetation and soils, and fossil
fuel deposits),



Appendix C--Conversion Factors, Abbreviations, and Glossary « 335

Chlorocarbon: A compound containing chlorine and
carbon; examples include carbon tetrachloride and
methyl chloroform, both of which are ozone depleters.

Cloroflourocarbons: Compounds containing chlorine,
fluorine, and carbon; they generally are used as
propellants, refrigerants, blowing agents (for produc-
ing foam), and solvents. They are identified with
numbered suffixes (e. g., CFC-11, CFC-12) which
identify the ratio of these elements in each compound.
They are known to deplete stratospheric ozone and also
are ‘‘greenhouse’ gases in that they effectively absorb
certain types of radiation in the atmosphere.

Climate: The statistical collection and representation of
the weather conditions for a specified area during a
specified time interval (usually decades).

Climate anomaly: The “significant* deviation of a
particular climate variable from its long-term average.

Cogeneration: The simultaneous generation of both
electric power and heat; the heat, instead of being
discharged without further use. is used in some fashion
(e.g., in district heating systems).

Deforestation: Converting forest land to other vegetation
or uses (e. g., cropland, pasture, dams).

Demand-side management. The planning, implementa-
tion, and monitoring of utility activities designed to
encourage customers to modify their pattern of elec-
tricity usage.

Discount rate: The rate at which money grows in value
(relative to inflation) if it is invested.

Emissions: Flows of gases, liquid droplets, or solid
particles into the atmosphere. Gross emissions from a
specific source are the total quantity released. Net
emissions are gross emissions minus flows back to the
original source. Plants, for example, take carbon from
the atmosphere and store it as biomass during photo-
synthesis, and they release it during respiration, when
they decompose, or when they are burned.

Energy intensity: The amount of energy required per unit
of a particular product or activity. Often used inter-
changeably with * ‘energy per dollar of GNP.’

Energy services: The service or end use ultimately
provided by energy. For example, in a home with an
electric heat pump, the service provided by electricity
is not to drive the heat pump’s electric motor but rather
to provide comfortable conditions inside the house.

Feedback: When one variable in asystem (e.g., increas-
ing temperature) triggers changes in a second variable
(e.g., cloud cover) which in turn ultimately affect the
original variable (i. e., augmenting or diminishing the
warming). A positive feedback intensifies the effect. A
negative feedback reduces the effect.

Fluorocarbon: A compound containing fluorine and
carbon; among these are chlorinated fluorocarbons
(CFCs) and brominated fluorocarbons (halons).

Fossil fuel: Coal, petroleum, or natural gas or any fuel
derived from them.

Generating capacity: The capacity of a powerplant to
generate electricity, typically expressed in watts-
electric (e.g., kWe or MWe).

Greenhouse effect: The effect produced as certain
atmospheric gases allow incoming solar radiation to
pass through to the Earth's surface, but prevent the
(infrared) radiation, which is reradiated from the Earth
from escaping into outer space. The effect responsible
for warming the planet.

Greenhouse gas: Any gas that absorbs infrared radiation
in the atmosphere.

Halocarbon: A compound containing carbon and at least
one halogen.

Halogen: Any one of the following chemical elements:
bromine, chlorine, fluorine, iodine, or astatine.

Halogenated: A compound containing a halogen. A fully
halogenated CFC is one in which al hydrogen has
been replaced with chlorine and/or fluorine. A partialy
halogenated CFC is one in which some hydrogen
remains.

Hal on: Compounds containing bromine, commonly used
as fire extinguishing agents.

Heat-island effect: The tendency of large urbanized areas
to increase local temperatures, creating ‘heat islands
surrounded by cooler countrysides.

Hydrochlorofluorocarbon: A chlorofluorocarbon that
contains some hydrogen (i.e., a ‘‘partially haloge-
nated” chlorofluorocarbon); an example is HCFC-22.

Hydrofluorocarbon: Compounds containing hydrogen,
fluorine, and carbon. Unlike CFCs, they do not contain
chlorine.

Infrared radiation: Radiation with wavelengths roughly
between 700 and 1000 nanometers; these wavelengths
are longer than those of visible light.

Least-cost planning: In energy planning, the practice of
basing investment decisions on the least costly option
for providing energy services. | t isdistinguished from
the more traditional approach taken by utilities, which
focuses on the least costly way to provide specific
types of energy, with little or no consideration of less
costly alternatives that provide the same energy service
at lower costs.

Life cycle cost: The cost of a good or service over its
entire life cycle.

Methane: A compound consisting of one carbon atom
and four hydrogen atoms; it occurs naturally, often in
association with coal and petroleum (see Natural gas
below) and as a byproduct of the metabolic activities
of some microorganisms; it also can be synthesized
artificially.
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Monoculture: The exclusive cultivation of single species
(e.g., corn or soybeans), a common practice in modern
agriculture.

Montreal Protocol: The principal international agree-
ment under which ozone-depleting compounds are
regulated.

Natural gas: A naturally occurring mixture of hydrocar-
bons (principally methane) and small quantities of
other gases found in porous geological formations,
often in association with petroleum.

OECD: Organization for Economic Cooperation and
Development, an organization that includes most of
the world’s industrialized, market economies. Mem-
bers include Australia, Austria, Belgium, Canada,
Denmark, Finland, France, Germany, Greece, Iceland,
Ireland, Italy, Japan, Luxembourg, Netherlands, New
Zealand, Norway, Portugal, Spain, Sweden, Switzer-
land, Turkey, United Kingdom, and United States.

Ozone: A molecule consisting of three oxygen atoms; in
the atmosphere, it is found in both the stratosphere and
the troposphere. Ozone effectively absorbs certain
forms of solar ultraviolet radiation known to damage
living organisms. It also absorbs certain wavelengths
of infrared radiation and therefore is a *‘ greenhouse’
gas.

Ozone layer: Ozone found throughout the stratosphere.

Particulate: Airborne particles.

Photochemical reaction: A chemical reaction triggered
by sunlight.

Primary productivity: The rate at which radiant energy
is stored by the photosynthetic and chemosynthetic
activities of producer organisms (e.g., green plants) in
the form of organic substances which can be used as
food materials,

Radiation: See Infrared radiation and Ultraviolet
radiation.

Radiative forcing: The degree to which changes in the
radiative balance of the atmosphere cause changes in
temperatures.

Retrofit: To update an existing structure or technology by
modifying it, as opposed to creating something en-
tirely new from scratch. For example, an old house can

be retrofitted with advanced windows to slow the flow
of energy into or from the house.

Sequester: To isolate and remove something. As used
here, the processes by which carbon dioxide is
removed from the atmosphere and retained for some
period in a carbon reservoir (e.g., trees).

Stratosphere: The upper portion of the atmosphere,
between 11 and 50 km above the surface of the Earth;
in contrast to the troposphere, temperatures change
little with changing altitude, clouds are rare, and
convection is minimal. The stratosphere also holds
relatively higher concentrations of ozone, resulting in
what is known as the ‘‘ ozone layer’

Sustainable: A term used to characterize human activities
that can be undertaken in such a manner as to not
adversely affect the environmental conditions (e.g.,
soil, water quality, climate) necessary to support those
same activities in the future.

Temperate: Relating to the region between the tropics
and the polar circles (between 23.5° and 66.5 0) in both
hemispheres.

Trace gas. Atmospheric gases that exist in relatively
small or * ‘trace’ concentrations.

Tropical: Relating to the region between the Tropic of
Cancer and the Tropic of Capricorn (23.5’North and
23.5°South, respectively).

Troposphere: The portion of the atmosphere which
extends outward from the Earth’s surface to about 16
km, directly below the stratosphere; temperatures
generally decrease rapidly with altitude, clouds form,
and convection is active.

Ultraviolet radiation: Radiation with wavelengths roughly
between 200 and 400 nanometers; these wavelengths
are shorter than those of visible light and longer than
those of X-rays.

Watt (W): A common unit used in measuring power (i.e.,
as the flow of energy overtime), equivalent to 3.41 Btu
per hour. Where an ‘€ follows the unit (asin kWe or
MWe), the watt is in the form of electrical energy.
Where a‘‘t” follows the unit (asin kWt or MWt), the
watt isin the form of thermal energy,
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biomass burning
agriculture: 85, 246-248, 250-253, 262
cooking: 38, 85, 86, 127, 128, 250-255, 260
forests: 60,86, 203, 204,248, 250
biomass energy: 13, 77,78, 80,85-89,97,99, 109, 126, 227,
273,287-289,321, 325
competitiveness: 28, 86, 103, 201, 202, 214, 227, 325
crops for energy: 27, 28, 85, 86, 89, 201, 202, 206, 214, 215,
227,319,325
emissions: 38, 79, 85, 214, 215, 319
in manufacturing: 182, 188, 190
traditional fuels: 38,85,86, 127-129,248, 253,260,274,288
Bonneville Power Authority: 26, 107
Brazil: 33,39,68, 78,80, 87, 89,91, 152, 153, 156, 221,223,
228, 274,275, 278, 287-289
brominated compounds. 61,62,64
buildings
also see heating, insulation, lighting, shells, windows
Building Energy Performance Standards: 19, 144
CFCs: 115, 119, 126, 127
codes: 14, 16, 19, 115, 119, 120, 124, 135, 137, 139, 140, 330
cogeneration: 126, 131-134, 138, 318, 324
commercial: 115, 118, 122, 128, 131-134, 318, 319, 323-324
cooking: 116, 124, 127, 128
developing countries: 127, 128
Eastern Europe: 119, 121, 295
emissions: 7, 8, 58, 115-117, 129-133, 314, 317-319
energy efficiency: 11, 17, 90, 119-134, 137, 323, 324, 330
energy management systems: 119, 124, 125
energy use: 115-133, 135, 140, 274, 300, 301, 313
home energy rating systems: 140, 141
mortgage incentives: 141
policies: 134-142
R&D: 20, 125, 133, 135, 142
residential: 115-118, 122, 128-130, 132-134, 301, 318, 323,
327
retrofitting: 118-120, 130-134, 136, 330
“smart’ homes: 124, 125
U. S S R.: 119, 121,295
Bureau of Land Management: 28, 209, 212,225
buses: 150, 156, 161, 169, 170, 320
California Energy Commission: 330
Canada: 7,33,81-83,87,117, 150,153,156, 165,187,204,275,
279, 297, 300,301, 304,305
carbon: see carbon dioxide emissions, taxes; individual fuels,
sectors, countries
cycle: 201, 203, 204
carbon dioxide, atmospheric
concentrations: 45, 54, 56, 58
contribution to radiative forcing: 54-57
doubling of: 49,50,52
global warming potential: 3,55, 56
ice core measurements: 56, 57
lifetime in atmosphere: 55, 58
Mauna Loa record: 56,58
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stabilization of atmospheric concentrations. 46, 58
carbon dioxide emissions: 341, 56-58, 80, 92-110, 116, 117,
129-133,149,151, 155-164, 171,177, 181-195,201-223,
273, 274, 313-320
also see biomass burning, deforestation, emissions;
individual sectors, countries
carbon dioxide sinks: 58, 72, 73, 250
also see emissions (forestry offsets), forestry
carbon sequestration: see emissions (forestry offsets), forestry
carbon tetrachloride: 62, 65, 68
cattle: see livestock, tropica forests
cement manufacturing: 57, 177, 181
centrally -planned economies: see China, Eastern Europe,
U.SSR.
CFCs: see chlorofluorocarbons
chemical industry
cogeneration: 181, 183
efficiency: 183, 189
energy use, emissions: 179-183, 314
waste heat recovery: 183
Chemical Manufacturers Association: 63, 127, 252
China: 5,33,39,58,68,78,80-82, 84-87,91,128,150,152, 153,
204,219,247,249,252, 253,255,260,261,273-278, 281,
287-289, 292, 299
chlorocarbons: 67
chlorofluorocarbons: 3-5, 30, 61-68, 194, 282, 286, 316
also see Montreal Protocol, ozone
air-conditioning: 61, 63, 126, 127, 150, 151, 328
atmospheric concentrations: 45, 46, 48, 53, 54, 61-63
consumption: 67, 68, 127, 177, 251, 252
emissions; 115, 119, 126, 127, 150, 151, 177
global warming potential: 55,56, 62,290
insulation: 3, 61, 63, 64, 126, 127, 151, 259
in transportation: 150, 151
lifetimes: 55, 61, 62, 66
other uses: 3, 252
ozone depletion potential: 62-66, 290
radiative forcing: 54-56, 64
recycling: 127, 151, 259, 327, 328
refrigeration: 61, 63, 126, 127, ‘243, 245, 251, 252, 259, 260,
264
State initiatives. 327-329
substitutes: 162, 259, 286, 290, 291
Clean Air Act Amendments: 3, 16, 316
clean coal technologies: 299
climate and climate change: 3, 45-68
also see individual gases
albedo: 215
“benchmark’  warrning: 49
clouds: 46, 48-50, 52, 65, 240
equilibrium warming: 48,49, 52-55, 57, 64
factors driving: 46,47,49
feedback processes: 48-53,58, 60
general circulation models: 45,46,49-52,224
greenhouse effect: 3,45-53
historical trends: 47,50,51, 56
ice ages: 47
natural variability: 46-48, 50-53
precipitation: 45,47,52
predicted changes. 45,46,49,50,224
radiative forcing (heat trapping): 4, 48-57
role of oceans: 45-53, 58, 60, 61, 72, 73

sea level: 46, 53, 282
seasonality: 47, 57, 58
snow and ice: 46-49, 52
solar radiation: 46-48, 51, 52, 65
temperature; 45-53, 57
volcanoes; 47, 51
climate convention/protocol: 34, 279
clouds: 46, 48-50, 52, 65, 240
CO,: see carbon dioxide
coal
also see electricity (generation)
carbon content: 8, 79, 84, 333
carbon emissions: 8, 57, 58, 77, 79, 81, 86, 92-94, 97, 108
consumption: 7,8, 77,78,81,82,93, 115, 127,287,295,321
efficiency of use: 178, 179
methane emissions: 80, 81, 84, 106, 246
production: 82, 183
reserves: 81, 82
trade: 81, 82
usein industry: 183, 188, 190
cogeneration: 11, 12, 17, 23, 25, 88, 104, 126, 131-134, 138,
180-182,184,189-192, 196,260,289,305,318-320, 324,
325
combined-cycle turbines: 26, 92, 93, 95, 108, 109, 323
commercial buildings: see buildings
commercial timberland: 28, 29, 208-210, 212, 213, 223
Commission of European Communities: 229,302
Committee on Renewable Energy Commerce and Trade: 34,35,
37,281,285,286,292,296, 299
commodity support: 31, 227, 262-265
Congressional Budget Office: 11,24, 103, 104, 195,322
Conservation Compliance Program: 263
Conservation Reserve Program: 11,27-30, 201,202,206,211,
213,214,216,225,227, 319,325
Consultative Group on International Agricultural Research: 36,
38,231,262,264, 265,294
conversion factors: 332
cooking: 116, 127, 128, 220
cookstoves: 217, 220, 260
Cooperative Automotive Research Program: 23, 171
Cooperative for American Relief Everywhere: 230
Cooperative Forest Assistance Act: 225
Coordinating Committee on Multilateral Export Controls: 37,
286, 298,299
Corporate Average Fuel Efficiency: 166
costs of reducing emissions
OTA estimates: 9-12, 102, 133, 134, 163, 164, 191, 192,208,
212, 213,215,216, 320-325
other estimates: 11-12, 24, 103, 104, 195, 322
crops
also see commodity support, food
annual vs. perennial: 257, 258
drying: 260,261
for energy: 27,28, 85,86,89,201, 202,206,214,215,227,
319,325
yields: 243, 244,250, 253, 256-258, 263
Customs and Trade Act: 227
Czechoslovakia:  33,78,82,83,187,275, 294,295,297,299,300
dam construction: 228
debt: 32,38,202,228,230,275, 280,287,291,299
debt-for-nature swaps. 230
effect on natural resource policies: 32, 202, 228, 275
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deforestation

CO, emissions: 32, 57, 201, 202, 205, 274, 275

government policies: 32, 38, 202,216, 228, 275, 290, 291

reasons. 32, 38, 202, 216, 220, 221, 228, 275, 287, 291

temperate zone: 32, 201, 204, 246, 275

tropical: .32, 38, 201, 202, 205, 216, 220, 221, 228, 243-245,
275, 287, 290, 291

demand-side management: 18, 24, 107, 115, 137, 138, 194

Federal Energy Regulatory Commission: 18, 138

Northwest Power Planning Commission: 18, 107, 138

State policies: 18, 137, 138

utility programs: 18, 24, 107, 137, 138, 141, 194

denitrification: see nitrogen cycle

Denmark: 7, 78, 82, 276, 300, 302, 305

Department of Agriculture: 34, 35, 282

Agricultural Conservation Program: 28, 225-227

Agricultural Research Service: 262

Agricultural Stabilization and Conservation Service: 28, 35,
201, 223, 225, 226

commodity support programs: 31, 227, 262-265

Conservation Compliance Program: 263

Conservation Reserve Program: 11, 27-30, 201,202,206,
211, 213, 214, 216, 225, 227,319, 325

environmental mission: 263

Forestry Incentives Program: 28, 225-227

Forest Service: see U.S. Forest Service

Low |nput/Sustainable Agriculture Program: 265

Soil Conservation Service: 31, 263-265

Department of Commerce: 34, 35, 280-282, 285, 286, 299

Department of Energy: 10, 20, 25, 27,34,35,86, 95, 107, 108,
110, 135, 138, 140, 184, 281, 292, 299, 328

biomass energy: 28, 30, 86, 201, 214, 215, 227

CORECT: 34, 35, 37,281, 285,286,292, 296,299

Energy Analysis and Diagnostic Center: 25, 192, 196

energy audits: 192, 196

energy efficiency centers: 37

Energy Extension Service: 20, 137, 142, 328

Energy Information Administration: 10, 12, 149, 313, 314

Federal Energy Management Program: 20, 135, 142

Ingtitutional Conservation Program: 19, 136, 137, 328

Least Cost Utility Planning Program: 138

Office of Industrial Programs: 25, 192, 196

State Energy Conservation Program: 20, 137, 328

Weatherization Assistance Program: 19, 137, 328

Department of Health and Human Services: 137

Department of Housing and Urban Development 19, 20, 137,

140-142

Department of State: 34, 35, 38,282

Department of Transportation: 23, 171

Department of Treasury: 34, 35, 39, 229, 280, 282, 293

developing countries:

also see deforestation, livestock, population, tropical forests;
individual sectors, fuels

agriculture: 38, 243-245, 247-250, 253, 255-258, 260, 262,
264

buildings: 115, 116, 127, 128

CFCs: 288

development needs: 31-34, 81, 128, 202,230,287

eectrification: 32, 33, 116, 128, 275, 281, 287, 289

energy policies: 38, 39, 289-292

energy use: 7, 31-33, 78, 81, 84-86, 106, 115, 127, 128, 202,
273-275, 287, 288

forestry policies: 38, 202, 216,228-232
infrastructure: 32, 33, 287
institutional capacities: 37, 230-232, 290, 291
Montreal Protocol: 67, 68, 252, 274
natural resource policies: 32, 38, 202, 216, 228-232, 291
population growth: 31-33, 39,40, 274-278, 293-294
refrigerators: 128, 252, 253, 264
transportation: 150, 152, 153
development assistance
multilateral: 36, 38, 39, 219, 279, 283, 291, 292
percentage of Gross National Product: 34, 281
U.S. bilateral: 34,35,37-40,87,202,229-23 1,244,264,265,
279, 281,282
diesel fuel: 154
doubling time: see carbon dioxide
Eastern Europe
emissions: 5, 273, 274, 295
energy efficiency efforts: 121, 187, 284
energy use: 32, 94, 121, 154, 187, 273-276, 282, 294, 295
environmental problems: 33, 294, 298
institutional constraints: 33, 37, 39, 273, 294, 296, 297, 299
joint ventures: 37, 294,295, 297,299, 300
trade: 34, 37, 281, 286, 295-300
education programs: see information
efficiency, energy: see individual end-uses and sectors
electricity
also see cogeneration, demand-side management; individual
fuels, technologies, and countries
capacity: 80, 87, 90, 96, 98-100, 289
developing countries: 32, 33, 80, 90,91, 94, 116, 127, 128,
275,281,287,289
efficiency of use: 92-96, 178, 179, 184-186, 320, 322, 328,
329
eectrification: 32, 33, 80, 116, 117, 118, 128, 275, 281, 287,
289
emissions: 25, 26, 57, 80, 92-94, 96-110, 129, 317
energy sources. 79, 80, 87, 90, 92-94
production technologies: 92-94, 96-99, 115, 190, 289, 323
transmission and distribution losses: 84,92,94, 106, 177,281,
289
use: 115, 116, 177-184, 188, 321
utilities: 7, 18, 23-27, 99, 106-110, 115, 132, 135, 137, 138,
141, 194,218, 319, 320, 327-330
Electric Power Research Institute: 11, 90, 103-105, 107, 322,
323, 325
electrolysis: 177, 178, 181, 183
emissions, current and historic: 3-8, 25, 56-58, 77-80, $)2-94,
115-116, 159, 201-205, 243, 253, 273-275, 295, 296,
313-315
also seeindividual sectors and countries
emissions, projected: 4-7, 149, 295, 296, 301, 302
forestry offsets; 5,9, 11,27-30,202,206,208-211, 213,223,
316, 319,320
OTA model: 4-6,8-11, 17, 18,21,23-28,94-102, 117,
129-133, 160-163, 188-191, 315-320
Endangered Species Act: 212
energy use: 3,7,8,20, 77, 115-127, 150, 154-157, 177-185, 194,
195, 201,273-275, 294-296,300, 301, 313, 314
also see emissions; individua countries, fuels, sectors,
technologies
efficiency centers: 37, 286, 299, 300
intensity: 117, 178-184, 189-191, 193, 301
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management systems: 118, 185
per-capita: 3,31-33, 115, 11'7, 127,274, 275,287,295
prices: 6, 10, 12, 21,81, 102-104, 108, 109, 129, 136, 149,
160,165,166,178,179, 183,195,301,313,320-324, 325
rating systems: 140, 141
research needs; 105, 106, 109, 110
supply: 77-110
taxes. see taxes
Energy Analysis and Diagnostic Center: 25, 192, 196
Energy Extension Service: 20, 137, 142, 328
Energy Information Administration: 10, 12, 149, 313,314
energy investment tax credit: 25, 195
Energy Sector Management Assistance Program: 38, 283, 291,
292
Energy Tax Act: 22,25, 167
environmenta assessments: 36, 38, 228-230, 283, 291
Environmental Protection Agency: 4,5, 11,34, 35,50,59,65,
67, 104,232,280-282, 292, 299,300,322
emissions projections: 246, 314, 301, 322
energy efficiency centers: 37, 286, 299
ethanol: 89, 159, 160, 164, 261
Europe: see Eastern Europe, European Community, OECD
European Bank for Reconstruction and Development: 300
European Community: 301-303
emission projections: 301, 302
greenhouse gas policies: 302
European Economic Commission: 284
Export Administration Act: 37, ‘286, 298, 299
Export Control Act: 298
Export Facilitation Act: 299
Export-Import Bank (Eximbank): 34,35,37,280,281,285, 286,
296, 299,300
exports: see trade
extractive reserves. 221
family plarming: 38-40,202, 228, 230, 277, 282, 293, 294
also see population
Farm Bill: see Food Agriculture, Conservation, and Trade Act
farms: see crops, fosd
Federal Energy Management Program: 20, 135, 142
Federal Energy Regulatory Commission: 18, 27, 108, 138
Federal Highway Administration: 156, 158
Federal Home Loan Mortgage Corporation: 141
Federal Housing Administration 141
Federal National Mortgage Association: 141
feedback, climate: 48-53, 58,60
feedstocks, fossil fuel: 8, 86, 181, 183, 314
fertilization
also see crops, fertilizers, food
CO, fertilization of plants: 58., 224
fertilizing oceans with iron: 58,72, 73
fertilizers: 3, 244-246,248-251
also see commaodity support, crops, nitrogen cycle, nitrous
oxide
application: 31, 60, 207, 249, 250, 256-258, 263, 330
consumption: 245, 256, 265
forest management: 207, 211,212, 214, 225
manufacturing:  30,31,207,214,243,250, 251,260,262,270
Minnesota Nitrogen Fertilizer Task Force: 330
nitrogen: 245, 246, 248, 249, 256, 257
financial mechanisms
bundling: 39, 293
incentives: 7, 13-16, 19, 20, 103, 104, 107, 149, 165-167, 194,

195, 201
marketable permits: 13, 14, 16, 24, 26, 103, 104, 108, 109,
193, 194
taxes. see taxes
tied-aid financing: 37, 281, 286
fires: 204,248
also see biomass
fluidized bed combustion: 92, 97
fluorescent bulbs; 17, 18, 119, 121, 130, 186,319
food (and agriculture)
also see crops, Department of Agriculture, fertilizers,
livestock, methane, rice
CFCs: 30, 243,245, 251, 252, 259-261
commodity support: 31, 262-265
consumption: 244, 245, 259
cooking: 30, 243-245, 250-254, 260, 270
developing countries: 38, 243-245, 247-250, 253,255-258,
260, 262,264
emissions: 30, 38, 243-253
energy use: 181, 243, 244, 246, 250-253, 259-261, 266, 270
ethanol fuels: 261
forest clearing for agriculture: 30, 243-245,250, 257
grains and subsidies: 245, 262,263
irrigation: 30, 107, 244, 245, 251, 256, 258, 261
land use changes: 30,243, 244,257,258, 265
machinery: 30, 243, 244, 250, 260, 261, 266
methane: 30, 38, 243, 245-249, 253-256
nitrous oxide: 30, 243, 248-250, 255, 261
post-harvest activities: 247-244,251-253, 270
processing and packaging: 244, 251-253, 259,260
production: 243-252,258, 270
research needs: 31, 247, 256-258, 262, 265
soil erosion: 201, 205, 243, 250, 253, 255, 258, 261
sustainable agriculture: 38, 202, 244
tillage practices: 253, 256, 258, 261
wastes flosses: 251, 253, 258, 259, 266
Food Agriculture, Conservation, and Trade Act: 28-30,226,
227, 243,263, 265
Food and Agriculture Organization: 36, 259,265
Food Security Act: 30, 214, 243, 263
Foreign Assistance Act: 39, 229,293
Foreign Credit Insurance Corp.: 286
Foreign Operations Appropriations Act: 34, 39, 274, 281,282,
285
Forest and Rangeland Renewable Resources Planning Act: 28,
212, 224
forestry: see forests
Forestry Incentives Program: 28,225-227
forests and forestry
also see deforestation, tree planting, tropical forests, U.S.
Forest Service
biomass energy: 11, 13,27,28,30
commercia timberland, U. S.: 28, 29, 208-210, 212, 213, 223
effects of climate change: 210, 223, 228
efficiency of end use: 211, 213
emissions, offsets: 5, 9, 11, 27-30, 201-223, 316, 319, 320
fires: 204, 224
increased productivity: 11, 13, 27-29,202,206-210,223, 319,
320, 325
log exports: 213, 227
“‘new forestry’ 210, 213, 225
old-growth: 210-217
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policies: 223, 225-232
restrictions on harvesting: 210-213
timber industry, U. S.: 209-213
fossil fuels: 81-86
see also coal, emissions, natural gas, petroleum, taxes
emissions. 3, 5-8, 56-58, 77-80, 86, 92-94
prices. see energy use (prices)
use: 177, 182, 188, 189, 250, 251, 270, 274, 275
France: 7,33,78,82,83,91, 117, 131, 153, 165,275,278,279,
297, 300, 301, 303, 304
freight travel: see travel
fuel cell: 26, 27, 92,93, 105, 109, 171
fuels
also see energy, ethanol, gasoline, methanol, renewable
energy
aternative fuels; 23, 89, 149, 159, 160, 164, 170, 261, 305,
327, 330
economy standards: 149, 165-167
traditional: 38, 85, 86, 127-129, 248, 253, 260
fuel switching: 11, 12, 17, 24, 77, 84, 92-94, 96-99, 104, 108,
119, 128,129,134,177, 189,191-194,260,261, 289,290,
305, 319, 325
fuelwood
contribution to deforestation: 220
cookstoves: 217, 220, 260
gasoline
mileage standards: 149, 166-167
prices: 6, 21, 149, 160, 165-167
tax: 165-167
Gas Research Institute: 10, 94,99, 105, 129, 190, 313, 314
gasturbine: 25, 92, 93, 103, 320
General Agreement on Trade and Tariffs: 22, 167, 299
general circulation models: 45,46,49-52, 224
geothermal power: 18,39, 77,80,87,97,105,138, 273,281,292
Germany: 7,33,68,78,82-84,91, 117, 153, 165,259,275,276,
278, 279,292, 294, 297, 300-305
Globa Environmental Facility: 38, 291
Global Releaf Program: 228
global warming: see climate
global warming potential: see individual gases
grains: see food
Green Fund: 291, 293
greenhouse effect: 3,45-53
also see climate
greenhouse gases. 3,45-68
also see climate, emissions; individual gases
Gross Domestic Product: 152,245, 302
Gross National Product: 6, 10,11,31,34,35.103, 104, 178-180,
281, 291, 301, 313, 321
groundwater contamination: 7, 207, 243, 263
Group of 7:279, 301
Guanacaste National Park: 223
halons: 3, 45, 61, 62, 65, 66, 68, 126, 288, 328, 329
also see Montreal Protocol
fire extinguishers: 61, 127, 328
global warming potential: 62
ozone depletion potential: 62, 65
harvesting of timber: see forests
heating: 3, 17, 117, 118, 120-122, 124, 130, 131, 133, 138, 181,
185, 188, 192, 196, 323, 324
also see space conditioning
heating, ventilation, air-conditioning equipment: 8, 11, 17, 19,

118, 122, 124, 130, 131, 133, 138, 139, 318, 329
heat island effect: 45, 50, 124, 215
heat pumps: 117, 130, 131
heat recovery: 25, 186, 196
High Occupancy Vehicle lanes: 22, 155, 168, 170, 329
Home Energy Rating Systems: 140, 141
Hood River Conservation Project: 142
Housing and Community Development Act: 137
hydrochlorofluorocarbons: 55,56,62-64,68, 127, 151, 290
global Warming potential: 55,56, 62-64, 290
ozone depletion potential: 62-64, 290
hydroelectric power: 7, 11, 13, 25, 39, 77, 78, 80, 87,97-100,
107, 109, 184, 287, 289,291, 295, 303, 319, 322
hydrofluorocarbons: 55, 56,63,64, 290
ice ages: 47
incandescent bulbs: see lighting
India: 33,39,68,78,80-82,86, 87,90,91,94,152, 153,222,245,
252, 260,261,274-276,278, 284, 287-289
Indonesia:  33,39,68,83,87, 153,221,222,232,274, 275,278,
286, 288
industry: see manufacturing
Industry Cooperative for Ozone Layer Protection: 286
information programs: 13-15, 17,20,25, 115, 135, 140-142,286,
302, 303,305, 327
audits: 14, 17, 20, 25, 107, 115, 141, 192, 195, 302, 303, 305
Home Energy Rating System: 20, 140, 141
labels: 14, 17, 141, 142, 302,303
Ingtitutional Conservation Program: 19, 136, 137,328
insulation: 11, 17, 18, 61, 63, 118-121, 123, 127, 318, 327
Insurance Institute for Highway Safety: 159
integrated gasification combined cycle: 26,92,93, 95, 108, 323
Inter-American Development Bank: 36, 38, 39, 280, 283,291,
293
Inter-American Foundation: 39, 286,287,293
Inter-American Institute for Cooperation on Agriculture: 262
intercity rail: 21, 161, 163, 164, 170, 320, 324
intercooled steam-injected gas turbines: 17, 92, 93, 189, 191,
325
Intergovernmental Panel on Climate Change: 4, 5, 36,4547,
282-284, 298
findings. 45-47, 50,51, 53, 55,58,60, 61,66, 67, 249
structure, working groups: 36, 283, 284, 298
Interior and Related Agencies Appropriations Act: 28,30, 226,
227
Internal Revenue Service: 230
International Board for Soil Research and Development: 262
International Council for Research in Agroforestry: 231, 262
International Council of Scientific Unions: 36, 284
International Development and Finance Act: 228, 230, 287
International Energy Agency: 284, 301, 302
International Environmental Bureau: 286
International Fertilizer Development Center: 262
International Fund for Agricultural Development: 36, 284
International Laboratory for Research on Animal Diseases: 264
International Livestock Centre for Africa: 264
International Monetary Fund: 283, 287, 300
international Planned Parenthood Federation: 40,230, 293,294
International Tropical Timber Organization: 36, 38, 203, 229,
231, 232, 284
ionophores: 255, 262
irrigation: 30, 244, 245, 256, 258
energy use: 251
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technologies to reduce: 261

Italy: 7,33,82,83,87, 117, 153,247,275,278,279, 297, 300,

301, 303,304

Jackson-Vanik Amendment: 2'98-300
Japan: 7,20,21, 23,25, 33, 35, 36,78,80-85,87, 91,97, 108,
117, 125, 150, 153, 156,213,227, 229, 247,275,278,
279, 292, 295, 297, 300, 301, 304, 305
joint ventures: see trade
labels: 232
landfills: 59, 60, 86, 88, 211, 246, 253
land tenure, reform: 32, 38, 202, 216, 218, 228, 230, 275
land use changes: see deforestation, urbanization
land-use planning: 22, 155-157, 169-171, 265, 305
least-cost utility planning: 137, 138, 194, 292,327,328
legumes: 218,249, 250, 257
lifecycle cost: 15, 17, 134, 136, 139, 159
lighting
also see regulations (appliance standards)
automatic controls; 119-121, 186
energy efficiency: 11, 17, 118-121, 124, 128, 131-134, 185,
186, 189-192, 196, 318
energy use, emissions: 3, 115-117, 119, 181, 185, 186, 314,
318, 319
fluorescent bulbs: 17, 18, 119, 121, 130, 186, 319
livestock: 31, 38,59,60, 220, 248, 261, 262, 287, 288
also see methane, tropical forests
and grain subsidies: 263
developing countries: 220,244,245,253,255, 256,264,287,
288
manure: 31, 243, 247, 255, 262
productivity enhancements: 31, 243, 244, 253, 264
reduced demand for: 31, 243, 255, 256, 264
ruminants: 31, 246, 247, 253
United States: 31, 245,255, 262, 263
loans, low-interest: 14-16,24, 194
logging: see deforestation, forests
Los Angeles
Air Quality Management Plan: 169-171, 329
traffic: 157, 158, 168
Low Income Home Energy Assistance Program: 19, 137
magnetohydrodynarnics
manufacturing
automatic controls; 185, 186
boilers: 180, 181, 185, 189-192,325
CFECs: 177
cogeneration: 11, 17,23,25, 180-184, 189-192, 196,319,320,
325
Eastern Europe: 187,295
efficiency: 11, 177-192
electrolysis: 177, 178, 181, 183, 314
emissions; 7,8,58, 177, 181-184, 187-195,314,317,319, 320
energy in imports: 178-180, 193
energy use: 177-186, 188, 190-193, 274, 300, 313, 320
fuel switching: 11, 17, 177, 189, 191-194, 319, 325
heat recovery: 25, 186, 196
housekeeping: 11, 17, 185, 18'9-192, 319, 325
intercooled steam-injected gas turbines: 17, 189, 191, 325
lighting: 181, 185, 186, 188-192, 196,319
major industries: see chemical, paper, petroleum, primary
metals
mechanical drive: 8, 181, 183, 185, 188, 192
motors: 11, 17, 23, 24, 186, 189-192, 194, 314, 319, 320, 325

policies: 192-196
process heat: 8, 180, 181, 183, 185, 188,314,325
product and process changes: 17,23, 186, 187,189-192,319
recycling: 182-186
research: 25, 185
“second-tier” industries: 179, 181, 185
space heat: 181, 185, 188, 192, 196
structural changes: 177, 178, 192, 301
U.S.S.R: 187,295, 2%
variable-speed drives: 186
manure: see livestock
marketable permits: 13, 14, 16, 24, 26, 103, 104, 108, 109, 193,
194
also see financia mechanisms
meass transit: 11, 17, 21, 22, 149, 155-157, 161, 163, 164, 169,
170, 318-320,324
Mauna Loa CO, record: 56, 58
methane
also see landfills, livestock, natural gas
atmospheric concentrations: 45, 46, 54, 58-60
control methods: 31,86,88, 106,211,220,253-256, 262-264
emissions, sources: 3, 5, 30, 38,45, 48, 59, 60, 79, 80, 84-86,
88, 106,203,207,211,220, 243,245-249,253,282, 285,
287-289, 316
global warming potential: 55,56
lifetime in atmosphere: 55,59
methane-hydrates: 60
radiative forcing: 54-56, 59
methanol: 89, 159, 160, 164
methyl chloroform: 62, 65, 68, 151
also see Montreal Protocol
Mexico: 33,39,68,82-84,87,91, 153,274,275,277,278, 288,
292
microorganisms: 203, 207, 248, 249
model, OTA
also see costs
Base case: 5,6, 8,9, 12, 17, 21, 22, 25, 26, 94-102, 117,
129-133, 160-163, 188-190, 313-320
basic structure: 10, 313
buildings: 129-134
energy supply: 94-102
manufacturing: 187-192
Moderate: 5,6,8-11, 17,21-25,94-102, 115, 117, 129-133,
160-163, 188-190, 313,315-320
Tough: 5,6,8-12, 17, 21-26,94-102, 115, 117, 129-134,
161-163, 188-191, 313, 315-320
transportation: 160-164
monoculture: 210, 263
Montreal Protocol: 3,5, 16,45, 64,66-68, 127, 151,252, 264,
274, 305,316
1990 revisions: 5,45,64,68
and Clean Air Act Amendments: 16, 68, 316
developing countries: 67, 68,252, 274
initial agreement: 67
Multilateral Fund: 68
Most Favored Nation: see trade
motors, electric: 23, 24, 107, 186, 189-192, 194, 314, 319, 320,
325
Multi-Agency Working Group for Power Sector Innovation:
284, 293
multilateral development banks: 35, 36, 38, 39, 228, 229, 280,
283
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African Development Bank: 36, 39, 283,292
Asian Development Bank: 36, 283
development assistance: 36, 38, 39,229,283, 291, 292
environmenta assessments: 36, 38, 228, 229, 283, 291
Inter-American Development Bank: 36,38,39,280,282,291,
292
role in deforestation: 38, 228, 283
U.S. Executive Directors: 35, 228-230, 282,287,291, 296
World Bank: see World Bank
Multilateral Fund: 68
Multiple-Use and Sustained-Yield Act: 28, 212, 225
municipal solid waste: 86, 88, 211, 329
methane from landfills: 88, 211, 253
paper recycling: 211
national accounting procedures: 230, 291
natural resource values: 291
U.N. Statistical Commission: 291
National Advisory Council for Environmental Policy and
Technology: 281
National Affordable Housing Act: 19,20, 140-142
National Appliance Energy Conservation Amendments: 19,
124, 125, 129, 138, 139
National Council of States Building Codes Standards: 139
National Energy Act: 195
National Energy Policy and Conservation Act: 141
National Forest Management Act: 28, 212, 225
National Forests: 28, 29, 208, 226
National Highway Traffic Safety Administration: 159
National Housing Act: 19, 140
National Institute for Science and Technology: 139, 140
National Research Council: 72
National Science Foundation: 262
natural gas
also see electricity (generation)
carbon content: 8, 79, 333
carbon emissions: 8, 77, 79, 84, 85, 92-94, 108
co-firing: 11, 25, 26,57,58, 93,94,97-99, 101, 102, 108, 319,
320, 323
consumption: 7, 8,77, 78, 81, 83, 84, 93, 99, 115, 127, 159,
160, 179, 183, 185, 188, 190,289, 295, 321
efficiency of use: 85, 178, 179
methane emissions; 59, 80, 84, 85, 94, 104, 106, 159, 246,
281, 288, 289
production: 30,81, 83, 84, 181
reserves: 81, 83
trade: 81, 83, 84
transmission and distribution: 30, 45, 84, 94, 159
Natural Resources Defense Council: 226
Netherlands: 7, 33, 82, 83,95, 300, 302-304
New York Public Service Commission: 137
New Zealand: 7, 87, 300, 304,305
vitrification: see nitrogen cycle
nitrogen cycle: 248, 250, 256
also see fertilizers, food
denitrification: 248, 249, 256
legumes: 249, 250, 257
vitrification: 248, 249, 256
role of microorganisms: 60, 248, 249
nitrous oxide
also see fertilizers, food
atmospheric concentrations: 45, 46, 54, 60
emissions, sources: 3, 5, 30, 31, 48, 60, 203, 207, 211, 212,

214,225,243,245,246, 249,250,256,257,261-263, 316
global warming potential: 55,56, 60
lifetime in atmosphere: 55, 61
vitrification inhibitors; 256, 257
radiative forcing: 54-56, 60
non-governmental organizations: 35, 37, 230-232, 280, 286,
287, 294
nontimber products: 38, 201, 202, 204, 217, 220, 221, 231
Northwest Power Planning Commission: 18, 107, 138,323,330
Norway: 7, 35, 83, 300, 304, 305
nuclear power
electricity generation: 7, 11, 25,26, 77,78, 80,91,92,97,98,
100, 108, 109, 289
emissions: 80, 91
Europe: 91, 108
improved utilization: 25, 27, 97, 98, 100, 107, 108, 319, 320,
322
light water reactor: 13, 110
modular high temperature gas reactor: 109, 110
opposition: 13, 91, 295
proliferation: 91, 92,289
U.S. S R.: 295
waste: 92, 105
Nuclear Regulatory Commission: 27, 108
Oak Ridge National Laboratory: 10, 25, 105, 160, 196, 313
oceans
effects on global climate: 45-53, 58, 60, 61, 72, 73
fertilization with iron: 58,72, 73
rolein carbon cycle: 45, 58, 72, 73
Office of Industrial Programs: 25, 192, 196
Official Development Assistance: 35
see Agency for International Development, multilateral
development banks
offsets, carbon: see emissions, forestry
oil: see petroleum
old-growth forests: 214-217
Organization for Economic Cooperation and Development: 37,
152, 153, 187, 276, 284, 291
emissions: 5, 273, 274, 301, 302
energy efficiency programs: 117, 119, 302, 303
energy use: 32, 85, 115-118, 273-275, 287, 300, 301
European Community: 301-303
greenhouse gas palicies: 7, 302-305
member countries: 115, 273, 300
OTA model: seecosts, scenarios
Overseas Private Investment Corp.: 34,35,221,280,281,285,
291, 296,299, 300
Environmental Investment Fund: 285, 300
ozone, stratospheric
depletion: 3,4,7,48,61, 64-67, 127, 252
also see chlorofluorocarbons, halons, Montreal Protocol
ozone, tropospheric: 249
Pacific Northwest Electric Power Planning and Conservation
Act: 138
Pan-American Development Foundation: 231
paper industry
cogeneration: 181, 182
efficiency: 182, 189
energy use, emissions: 179, 182,315
recycling: 182, 183
parking: 11,22,149, 155, 156,160-162,164, 168-170,318,324,
329
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particulate: 115
passenger travel: see travel
permits: see marketable permits, regulations
petroleum
carbon content: 8, 79, 333
cogeneration: 181
consumption: 7, 15, 77,78,81,82,84,85, 115, 127,295,301,
321
efficiency of use: 85, 178, 179, 183, 189
emissions: 8, 57, 58, 77, 79, 80, 84
Petroleum Overcharge Fund: 136, 328-330
production: 15,81, 82,85, 183
refining industry: 179-183, 189, 314, 315
reserves. 81, 82, 85
trade: 81, 82, 85
photosynthesis: 56,58,85,203,224
photovoltaics: 91, 105,281, 289, 290
phytoplankton: 47
fertilizing with iron: 72,73
pipeline leaks: 80, 84, 106, 281, 289
plantations: 201, 222
Poland: 33,39,68,78,82,83, 275, 278,294,295,297,299, 300
polar ice sheets: 46
population
age structure: 277
country, city rankings: 278, 279
family planning programs: 38-40, 202, 228, 230,277, 282,
293, 294
global: 31-33,40, 278,293, 294
growth, projections: 31-33,39,40,274-278, 294
International Planned Parenthood Federation: 40, 293, 294
momentum: 276, 277
policies: 40,202, 293,294
UN Population Fund: 36,40,230,284, 293, 294
urbanization: 115, 128, 155, 250, 265, 277-279
U.S. funding: 40,282, 293, 294
world population conference: 39, 293
potential global warming: see individual gases
powerplant retirement: 98-102, 110
precipitation: 45,47,52
prices, energy: see energy, gasoline
primary metals
aluminum: 180, 181, 184-186
cogeneration: 181
energy use, emissions: 179-180, 182, 184, 185, 189, 314
recycling: 185, 186
steel: 180, 181, 184, 187
Private Export Funding Corp.: 285
process heat: 180, 181, 183, 185, 188
productivity, increasing
livestock: 31, 243,244,253, 264
timber: 11, 13, 27-29, 202, 206-210, 223, 319, 320, 325
Program for the Acceleration of Commercial Energy Research:
285
proliferation, nuclear: 91,92, 289
Public Utility Commissions: 27., 107, 108, 137, 138
Public Utility Regulatory Policies Act: 18, 138
radiation
solar radiation: 46-48, 51, 52, 65
ultraviolet: 65
radiative forcing: 4, 48-57, 59, 60, 64
rebates: 20-22, 24, 149, 165-167, 194

recycling
a uminum: 184-186
paper: 182, 183,211
steel: 184, 185
water: 261
refining: 179-183, 189, 314, 315
reforestation: see tree planting
refrigeration
alternative working fluids: 259, 290
CFCs: 61,63, 115, 126, 127, 243,245, 251,259, 260,264,
288,328
CO, emissions: 115,243, 251,252,259, 314
in developed countries: 252, 264
in developing countries: 33, 128, 252, 253, 264, 288
use of electricity: 252, 259, 260, 270
regulations: 12-14, 16, 18, 19, 24, 183
appliance standards: 16, 19, 115, 124,125, 135, 138, 139,302,
305
building codes: 14, 16, 19, 115, 119, 120, 124, 135, 137, 139,
140, 303,305, 330
emissions standards; 26, 27, 108, 109, 194, 305, 319
fuel economy standards: 22, 149, 165-167,305
performance standards: 14, 16
renewable energy: 4, 5, 12, 13, 25, 26, 77, 80, 87-92, 97-102,
105, 109, 117, 126, 202,260,273, 281,285, 289,292,
305,327-329
also see individual sources, technologies
R&D funding: 6, 16,27, 105, 110,302
trade, technology transfer: 281,285,286,292,299, 300
Renewable Energy Design Assistance Center: 285,286
Renewable Resources Extension Act: 225
research and devel opment: 3,6,7, 13-16,27, 115, 120, 142, 196,
214,280,286,302, 303
residences: see buildings
Residential Conservation Service: 20, 137, 141
retrofitting: 11, 17, 118-120, 130-134, 136, 189, 192, 330
rice
also see methane
methane emissions: 59, 60, 245-247, 256, 262, 287, 288
production: 246, 247, 256
yields: 256
ridesharing: 11, 22, 149, 155, 161, 162, 164, 168, 170, 324, 329
rubber tapping: 221
ruminants; see livestock
safety issues: 159, 171
scenarios, OTA model: see model
scrubbers: 77, 92, 93, 95
sea level: 46, 53, 282
seasonality: 47, 57, 58
sequestration, carbon: see emissions (forestry offsets), forestry
shells, building: 11, 17, 18, 118, 130-134, 137, 142, 318, 323
Shelterbelt Program: 213
shifting cultivation: 202, 216, 217, 219, 275
short-rotation woody crops: 27, 28, 85, 86, 89
“smart” house: 124, 125
snow: 46-49, 52
Soil Bank: 214
Soil Conservation Service: 31, 225, 263-265
soil erosion: 201, 205, 207, 211, 225, 243, 250, 253, 255, 258,
261
solar energy: 5,6, 11, 18, 39, 77, 80,87,90,97, 122, 126, 138,
261,273,289,292
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electricity: 27, 90, 105
photovoltaics: 91, 105,281,289,290
Solar Energy and Energy Conservation Bank: 137
Solar Energy Research Institute: 105, 109, 110, 126
solid waste disposal: 86, 88, 253, 329
South Coast Air Quality Management Plan: 169-171,329
Soviet Union: see U.S.SR.
space conditioning: 8,85, 115-118, 120-122, 124, 139, 181, 185,
188, 192, 196
also see air-conditioning, heating
spotted owl: 212, 213
standards: 7, 14, 16, 18, 19, 22, 24-27, 108, 109, 115, 119, 120,
124,135, 137-140, 149, 165-167, 194,302,303,305,319
also see regulations
State activities; 142, 327-330
Public Utility Commissions: 27, 107, 108, 137, 138,329
State and private forestry: 28-30,225-227
State Energy Conservation Program: 20, 137, 328
steel: see primary metals
storms: 46
stratosphere: see ozone
structural changes: 6, 177, 178, 192
subsidies: 26, 38
see commodity support; individual fuels and sectors
Support for Eastern European Democracy Act: 286,299
Surgeon General: 255
sustainable agriculture: 38, 202, 244
Sweden: 7, 20, 78, 117, 119, 120, 124, 300, 304,305
taxes
capital gains: 29, 226
carbon: 11, 14-16, 18,24,26,85, 103, 104, 108, 109, 194, 195,
304, 305
energy-use: 3, 7, 14, 15, 26, 103, 104, 115, 135, 136, 195
fuel taxes: 21, 28, 85, 149, 165, 166, 201
Gas Guzzler: 21, 136, 167
initial purchase: 14, 15, 19, 20, 22, 115, 135, 136
tax credits: 19, 24, 25, 29, 136, 195, 227, 230, 328, 329
tax incentives: 14, 15, 29, 30, 103, 104, 136, 195, 201,
226-228
Tax Reform Act: 19, 136, 226
technology transfer: see trade
telecommuting: 22, 149, 169, 170
temperate zone forests: 201-216, 275
also see forests
temperatures. 45-53
Tennessee Valley Authority: 26, 107, 138
termites: 60, 246
thermo-mechanical pulping: 182
till age practices: see food
timber: see forests
trade: 35, 37, 178-180, 281, 285-287
bundling: 39,293
COCOM: 37, 286, 298, 299
CORECT: 34,35, 37,281, 285,286, 292,296,299
Export Administration Act: 37, 286, 298, 299
Export Control Act: 298
Export Facilitation Act: 299
Export-Import Bank: 34,35,37,280,281,285, 286,296,299,
300
General Agreement on Trade and Tariffs: 22, 167,299
Jackson-Vanik Amendment: 298-300
joint ventures: 37, 294,297, 299,300

Most Favored Nation status: 37,299
Omnibus Trade and Competitiveness Act: 298
Overseas Private Investment Corp.: 34,35,221, 280,281,
285, 291, 296,299, 300
percent of GNP: 301
renewable energy: 34, 281, 285, 286, 292, 299, 300
Support for Eastern European Democracy Act: 286,299
tied-aid financing: 37, 281, 286
trade restrictions: 37, 213, 227, 228, 232, 298-300
tropical timber: 38, 221, 228, 232
US/ECRE: 280, 286, 287, 291, 296
U.S. Trade Development Program: 34, 35, 285, 296.299
with developing countries: 34, 38, 281, 285, 286
with Eastern Europe, U. S. S. R.: 34, 37, 187, 281, 286, 294
Trade Act: 298
traffic flow: 11, 17, 22, 155, 164, 169, 170, 318
transmission and distribution: see electricity
transportation
also see automobiles, fuels, transportation control measures
aircraft: 159, 161-163
bicycling: 156, 161, 163, 168
buses: 150, 156, 161, 169, 170, 320
CFCs: 150, 151
congestion: 156-158, 168-171
Eastern Europe: 295
emissions. 7, 8, 20, 57, 149-151, 155-164, 171, 314, 315, 317
energy use: 20, 150, 154-157, 274, 301, 313
intercity rail: 21, 161, 163, 164, 170, 320, 324
land use plarming: 155-157, 169-171
O&M: 22, 161, 162, 164, 168, 318, 324
rebates; 149, 165-167
R&D: 23, 149, 165, 170-172
taxes: see taxes
travel: see travel
U.S. S R.: 295
vehicle miles traveled: 149, 150, 154, 155, 157, 158, 160-163,
168-170
transportation control measures: 22,23, 158, 168-170,305,327,
329
bicycling: 168, 170
High Occupancy Vehicle lanes: 22, 155, 168, 170, 329
masstransit: 11, 17,21,22, 149, 155-157, 161, 163, 164, 169,
170, 318, 319, 320, 324
parking management: 11,22, 149, 155, 156, 160-162, 164,
168-170,318, 324, 329
ridesharing, vanpools: 11, 22, 149, 155, 161, 162, 164, 168,
170, 324,329
telecommuting: 22, 149, 169, 170, 327, 329
trafficflow: 11, 17, 22, 155, 164, 169, 170, 318, 319, 324
travel
air: 149, 150, 152, 154, 159, 315
freight: 149, 152-154, 159,315
marine: 149, 152-154, 315
passenger: 149, 150, 152, 154
rail: 149, 152-154, 315
tree planting, U.S.
also see forests
afforestation: 11, 27-29, 194, 202, 206, 211, 213, 214, 215,
227, 319, 320,325, 327, 330
Americathe Beautiful Program: 29, 30, 227
CO, offset, sequestration: 201,202, 205-209,211-216,223,
319
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Conservation Reserve Program: 11,27-30, 201,202,206,
211, 213,214,216, 225, 227,319, 325
Global Releaf Program: 228
reforestation: 28, 38, 194, 201, 202, 210, 226, 305
Shelterbelt Program: 213
Soil Bank: 214
urban trees., 11,27,29,30, 201, 202,206,215,216,227, 228,
319, 320, 325
tropical forests
also see cookstoves, deforestation, forests, shifting
cultivation, trade
agroforestry: 201, 202, 216-219, 221, 230, 231, 290
cattle ranching: 32, 38, 202, 217, 220, 228, 244, 264, 275
commercia logging: 38, 202, 217, 221, 222, 231, 232, 290,
291
emissions; 202, 205, 217-220, 223, 287
extent: 204
management: 38, 221, 230-232, 290, 291
‘‘natural” management: 222, 231
nontimber products: 38, 201, 202, 204, 217, 220, 221, 231
plantations: 201, 222
policies: 228-232
reforestation: 217, 222, 223
sustainable agriculture: 216, 217, 219, 220, 290
Tropical Forestry Action Plan: 36, 38,203,229,231, 232, 283,
284
troposphere: 249
trucks. see automobiles and trucks
turbines; 12, 25-27, 90, 92, 93, 95, 105, 108, 109, 320, 323
United Kingdom: 7,36,82-83,117,152,153, 165,275,278,279,
284, 297, 300, 301, 303, 305
United Nations
Conference on Environment and Devel opment: 287
Development Program: 36-38,229,283,286,291
Environment Program: 36-38,229,280,283,284, 291
Food and Agriculture Organization: 36, 202, 205, 229,231,
232, 243,263, 265, 283, 292
Industrial Development Organization: 36, 284, 292
Population Fund: 36,40,230, 284, 293, 294
Statistical Commission: 291
World Meteorological Organization: 36
U.S. Department of: see Department of
U.S. Export Council for Renewable Energy: 280,286,287,291,
296
U.S. Fish and Wildlife Service: 212, 213
U.S. Forest Service: 28, 35, 201, 204, 212, 223, 225, 231, 232,
282
below-cost saes. 29,226, 227
Forest Products Lab: 235
research: 28, 225, 226, 231

State and private forestry: 28-30,225-227
tropical research centers: 225, 231
U.S. Geologica Survey: 87
U.S. Trade and Development Program: 34,35, 285,296, 299
U.S. Trade Representative: 34, 35, 87,282,299
U.S. S. R.: 5, 34, 36,68, 81-84,87, 91,94, 119, 121, 127, 150,
152, 153, 187,204, 273-276, 282, 284, 298
also see individual sectors
emissions: 5, 32, 33, 58, 273, 274, 296
energy efficiency efforts: 121, 187, 296
energy use: 32, 33, 121, 154, 187, 273-276, 294-296
environmental problems: 33, 294, 298
institutional constraints: 33, 39, 121, 294, 296-299
joint ventures. 37,294,297,299-300
trade: 34, 37, 187,281,286,294-300
urbanization: 115, 128, 155, 250, 265, 277-279
urban trees: 11, 27, 29, 30, 201, 202, 206, 215, 216, 227, 228,
319,320,325
utilities: 7, 18,23-27,99, 106-110, 115, 132, 135, 137, 138, 141,
194, 218,289,305, 319, 320,327-330
also see demand-side management, electricity
powerplant retirement; 98-102, 110,320, 323
vanpools, ridesharing: 11,22, 149, 155, 161, 162, 164, 168, 170
variability, climate: 46-48, 50-53
vehicle tax: 167
Veterans Administration: 141
Vienna Convention for the Protection of the Ozone Layer: 283
volcanoes. 47, 51
Volume Average Fuel Economy: 167
water heating: 8, 11, 17, 107, 115-117, 124, 130-134, 314, 318,
323,324
Weatherization Assistance Program: 19, 136,328
wetlands: 60
Wilderness Society: 212, 213
windows: 17, 107, 118-121, 123, 139, 318
wind power: 18, 27, 77, 80,87, 90,99, 105, 109, 126, 138, 281,
289, 290,302
World Bank: 37,202,221,229, 276,280,283,291-293
also see multilateral development banks
Energy Sector Management Assistance Program: 38, 283,
291, 292
environmental assessment guidelines: 36, 38, 229, 283, 291
funding: 36, 38,39,229,283,291,292, 300
Green Fund: 291, 293
World Climate Research Program: 283,284
World Meteorological Organization: 36,283, 284
World Resources Institute: 232,291
zoning ordinances: 22, 135, 169, 170, 265
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