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Foreword

The United States has a history as a Nation of working towards a common goal. It has demonstrated
this in time of war, in landing a man on the moon, and in reducing energy use during the oil crises of the
1970s. However, in each case, the effort was sustained less than a decade; the desired goals were achieved
or the crises passed.

The United States is the world’s leading industrial society and largest single emitter of carbon
dioxide. Climate change therefore presents a unique challenge to this Nation. It is a threat that will require
major prudent political actions even before all the scientific certainties are resolved. The analysis,
prevention, and remediation of global warming will require unprecedented international cooperation and
action—an effort requiring actions sustained over decades, not just a few years.

Carbon dioxide and chlorofluorocarbon (CFC) emissions are responsible for 80 percent of the
‘‘global warming commitment’’ caused by human activities over the last decade. A landmark
international agreement to totally phase out the use of CFCs by the year 2000 is already in effect. Many
of the nations involved in that accord are now seeking ways to reduce the carbon dioxide emissions. This
task is clearly more daunting since most industrialized nations currently depend so heavily on fossil
fuels—the major source of carbon dioxide—for their economic well-being.

For this reason, this assessment focuses principally on ways to cut carbon dioxide emissions both
in the United States and in other countries as well, although it does examine all greenhouse gases. The
report responds to the concerns of six Committees of Congress who requested in 1988 that OTA
undertake this study. The Senate requesting Committees are: Commerce, Science, and Transportation;
Energy and Natural Resources; Environment and Public Works; and Governmental Affairs. The House
requesters are: Committee on Science, Space, and Technology; and the Committee on Foreign Affairs.

This assessment shows that major reductions of carbon dioxide and other greenhouse gases will
require significant new initiatives by the Federal Government, by the private sector, and by individual
citizens. Many of these initiatives will pay for themselves; for others, the economic cost may be
considerable. And many of these efforts must be sustained over decades.

Although many ancillary environmental benefits will accrue from the actions necessary to effect a
major reduction of U.S. carbon dioxide emissions, such a decrease will not, in itself, significantly
decrease the greenhouse effect. Other nations will have to take similar actions and, even then, those
actions will only slow any warming trend. An Intergovernmental Panel on Climate Change and the U.S.
Environmental Protection Agency estimated that at least a 50- to 80-percent worldwide reduction in
carbon dioxide emissions is needed to keep the atmosphere at today’s already altered level.

That level of reduction requires the world to wean itself from fossil fuels if it hopes to keep emissions
from growing steeply under the combined pressure of economic and population growth. Steps taken now
to use more efficient energy technologies would reduce emissions while buying time required for the
transition to nonfossil fuels.

OTA appreciates the support this effort received from hundreds of contributors both from the United
States and abroad. Workshop participants, reviewers, contractors, and informal advisers provided OTA
invaluable support as it attempted to sift through the voluminous material on this subject. OTA, however,
remains solely responsible for the contents of this report.

JOHN H. GIBBONS
Director

iii
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Summary

CLIMATE CHANGE AND
GREENHOUSE GASES

The first photographs from space brought home
the fact that Earth is an integrated and isolated
system. Concern that human impacts could be
changing the equilibrium of this system grew in the
1970s as theories about ozone depletion and the
‘“greenhouse effect’’ developed. The concept of the
Earth changing over various time scales was not
new: solar and astronomical cycles, the waxing and
waning of ice ages, and seasonal changes have long
been recognized. What was new was the realization
that humans can have a lasting and far-reaching
impact on Earth’s natural fluctuations and cycles.

Potential human impacts on climate are linked to
the globally increasing emission of ‘‘greenhouse
gases’’! through activities such as burning fossil
fuels (coal, oil, natural gas); deforestation; fertiliz-
ing croplands; and heating, air-conditioning, and
lighting buildings. Greenhouse gases, like other
atmospheric gases, allow sunlight to reach and warm
the Earth’s surface; unlike other atmospheric gases,
however, they trap much of the heat and keep it from
escaping back into space. Such gases, therefore, aid
in warming the surface of the Earth. Some of
them—the chlorofluorocarbons (CFCs) and halons—
also react with sunlight in the upper atmosphere to
destroy the ozone layer around the Earth. In industri-
alized countries, greenhouse gas emissions are
primarily related to energy use; with only 20 percent
of the world’s population, these countries account
for 75 percent of annual energy use. In developing
countries, current greenhouse gas emissions are tied
primarily to changes in land use practices (e.g.,
deforestation).

We cannot yet predict the magnitude of climatic
effects from greenhouse gas emissions with accu-

- racy. But it is clear that the decision to limit

emissions cannot await the time when the full
impacts are evident. The lag time between emission
of the gases and their full impact is on the order of
decades to centuries;2 so too is the time needed to
reverse any effects. Today’s emissions thus commit
the planet to changes well into the 21st century. And
the lag times between identification of policy
options, legislation of controls, and actual imple-
mentation can also be considerable. For example,
the recent reauthorization of the Clean Air Act took
10 years; implementation of the Act will begin now
and continue over the next 10 to 20 years.

Among individual countries, the United States is
the leading contributor of greenhouse gases. With 5
percent of the world’s population, the United States
accounts for about 20 percent of the world’s
warming commitment (ref. 56; see figure 1-1a). U.S.
CO, emissions (20 percent of the global total)
originate almost exclusively from fossil fuel com-
bustion. Anthropogenic sources of methane in the
United States account for about 6 percent of global
emissions from all sources; among the anthropo-
genic sources, landfills, coal mining, and domestic
animals account for most of the U.S. total (2, 24).
The United States also consumes between 20 and 30
percent of the world’s CFC-11 and CFC-12, the two
most damaging chlorofluorocarbons in terms of
global warming. Roughly 60 to 70 percent of these
CFCs are used in air-conditioning or in the produc-
tion of thermal insulation; these gases are scheduled
to be phased out by the year 2000 under the revised
Montreal Protocol. U.S. nitrous oxide emissions
(roughly 15 to 20 percent of the manmade global
total; refs. 6, 24) originate primarily from fertilizer
breakdown and high-temperature fossil-fuel com-
bustion. Greenhouse gas emissions are closely
entwined in the United States with energy use;
currently, America uses about 15 times more energy
per person than does the typical developing country.

IThe main greenhouse gases are carbon dioxide (CO,), methane (CH,), nitrous oxide (N,0) and chlorofluorocarbons (CFCs). The increase in these
gases over natural levels is largely due to actions of humankind; CO, levels are rising in the atmosphere at a rate 30 to 100 times faster than observed
in the climatic record; CH, concentrations are increasing 400 times faster than historically. Most scientists anticipate the global average temperature will
increase 2 to 8 OF over the next century if current emission trends continue. Changes in weather, wind and ocean circulation patterns, and sea level are
expected, leading to unpredictable changes in agriculture, forests, and human settlements.

2The atmospheric lifetime of CO, is 50 to 200 years; N,O, about 150 years; CFCs and halons, from 60 to 400 years; and CH,, 10 years. CFC
replacements allowed under the Montreal Protocol for the next several decades have lifetimes of less than 40 years.
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The assessment lays out three paths: a Base case (

and improved nuclear energy sources.

early in the next century.

Box 1-A—The OTA Study in Context

The six congressional committees requesting this assessment asked OTA to focus on a very specific question:
«“Can the United States reduce carbon dioxide emissions in the near term?”’

Changing by Degrees does not examine in depth many equally difficult questions such as the science of climate
change, the uncertainties and state of atmospheric modeling, or the projected ecological effects of global warming.
Rather, most of OTA’s resources have been devoted to analyzing technical options to decrease CO,, although
methane, nitrous oxide, and chlorofluorocarbon (CFC) emissions are addressed wherever possible. At the time of
their request, the congressional committees were well aware of ongoing international efforts to phase out CFCs and
halons; since OTA’s study began, successful negotiations have been completed.

To answer the question Congress posed, OTA focuses specifically on potential emissions reductions in the
next 25 years. The analysis is structured around six key sectors of the U.S. economy: Buildings, Transportation,
Manufacturing, Energy Supply, Forestry, and Food. To the extent possible, the report quantifies the potential for
emissions reduction within each sector—areas where gains in efficiency, product substitution, conservation, or other
technical options can ameliorate increases in CO, and other greenhouse gases. A selection of policy options that
appear to offer the most promise for achieving these reductions in the United States is presented. OTA was charged ~
to look abroad as well, so the special needs of Eastern Europe, the U.S.S.R., and developing countries—with respect -
to both energy and natural resource issues—are also addressed.

In our detailed analysis of potential emissions reductions for the United States, we consider an extensive suite
of technical options. For example, we estimate the potential increments of CO, reduction from electric utility fuel
switching, possible improvements in automobile efficiency, changes in commercial building construction, more
efficient manufacturing processes, etc. Most of the options relate to decreasing emissions, although some, such as
reforestation, involve recapturing gases already emitted to the atmosphere.

“‘business as usual’’), a Moderate (essentially ‘‘no-cost’”)
ional request and reduces future CO, emissions—to a level
in 2015 that is 20 to 35 percent lower than today. Some will argue that our estimates of emissions reductions are
both politically unattainable and costly. Others will decry a 20- to 35-percent reduction as not being nearly enough;
the Intergovernmental Panel on Climate Change and the U.S. Environmental Protection Agency recently estimated
that the world must reduce CO, emissions by at least 50 to 80 percent to stabilize the atmosphere. Congress’ request
that we work within a 25-year timeframe in the study proved to be a two-edged analytic sword. It forced OTA to
take a close look at where U.S. CO, emissions were heading without policy intervention. But, 25 years also is too
short a period to include a scenario in which fossil fuels are supplanted with such nonfossil fuel sources as renewable

case, and a Tough case. Only the last fulfills the congress

Indeed, the United States described 25 years hence in
what we know today. However, an underlying theme in
bringing non-CO, (i.e., nonfossil fuel) sources to commercialization as quickly as possible, even as all sectors of
the economy move to use more efficient equipment and decrease energy consumption. If long-term R&D is geared
to that purpose, then new nonfossil supply technologies can start to replace existing powerplants and equipment

OTA’s report is that a strong R&D effort is pivotal to

Many of the technical options evaluated here are worth pursuing for other reasons in addition to climate change,
because they address other important U.S. goals such as energy security, local env ironmental quality, and economic
competitiveness. They can reduce emissions in the short-term, reduce total energy demand, and serve to bridge the

U.S. economy from a fossil-fuel age to a nonfossil future.

this report does not sound fundamentally different from

The warming commitment or *‘radiative forcing™’
caused by the different greenhouse gases is not

_equal. It depends on the absorbing characteristics,

concentration in the atmosphere, and the lifetime of
each gas. Although the other gases are more potent
on a per molecule basis, currently CO, accounts for
an estimated 55 percent of the commitment to global
warming. This is largely due to the fact that so much
CO, has been emitted worldwide (6 billion metric

e

tons of carbon in 1988) as to swamp the higher
radiative forcings per unit of the other gases (24).
Still, CFCs are responsible for 24 percent of the
current commitment to global warming; CH, is
responsible for 15 percent and N,O for 6 percent (see
figure 1-1b).

Recently, public interest and concern over global
changes intensified with the discovery of the annual
ozone hole over Antarctica, thinning ozone over the
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Figure 1-1—Greenhouse Gas Emissions in 1985, by Region, and the Contribution of Each Greenhouse Gas
to Global Warming in the 1980s

Other developing
countries
27%

planned Asia
7%

Eastern Europe
and U.S.S.R.
22% United States

21%

Rest of OECD
23%

China and centrally

7%

o0
55%

17%

NOTE: Figure at left shows the share of greenhouse gas emissions by region, weighted by their contribution to radiative forcing between 1980 and 1990. it
includes all greenhouse gases and CO, from deforestation and fossil fuel use. Estimates for CO, emissions from deforestation range from less than
10 to about 30 percent of total CO,,. If the upper range proves to be correct, developing countries’ shares would be larger. Figure at right shows the
contribution of each of the manmade greenhouse gases to the change in radiative forcing from 1980 to 1990. The contribution from urban ozone may

also be significant, but cannot be quantified at present.

SOURCES: Figure at left: adapted from U.S. Environmental Protection Agency, 1990. Figure at right: Intergovernmental Panel on Climate Change, Sdentific
Assessment of Climate Change, Summary and Report, World Meteorological Organization/U.N. Environment Program (Cambridge, MA:

Cambridge University Press, 1990).

Arctic, the severe drought of 1988, and recent
abnormal weather patterns in Europe. International
concern was demonstrated by the recent rapid
renegotiation of the Montreal Protocol to completely
phase out CFCs and assist developing countries in
achieving that goal. Many industrialized countries,
principally in Europe, have further called for a
20-percent reduction in CO, emissions from the
developed world by 2000 or shortly thereafter;
several have pledged to freeze or reduce emissions
whether or not the rest of the world participates.

Meanwhile, there is debate here as to whether and
when a freeze or a 20-percent reduction in U.S.
greenhouse gas emissions could be achieved in the
near-term. A 20-percent reduction in U.S. CO,
emissions would represent a 3-percent decline in
current worldwide emissions of CO, and less than a
2-percent decline in current worldwide emissions of
all greenhouse gases. More importantly, however,
even if a 20-percent cut by all developed Nations
could be achieved, it would not be enough to

“stabilize the atmosphere at today’s level, let alone to
reduce greenhouse gases to pre-industrial levels. To
stabilize the atmosphere, the Intergovernmental
Panel on Climate Change (24) and the Environ-
mental Protection Agency (EPA) (56) suggest,
would require much more—up to an 80-percent
global reduction in CO, emissions from current

levels as well as significant reductions in the other
greenhouse gases. To achieve this under the com-
bined pressures of economic and population growth,
nonfossil fuel technologies such as solar or nuclear
power would be needed to replace much of today’s
fossil fuel use.

Energy conservation is the logical first step for the

" United States if it wishes to reduce its own CO,

emissions below present levels over the next 25
years. For comparison, if no actions are taken,
emissions of CO, will likely rise 50 percent during
the next quarter century. Under a set of modest
policies designed to encourage people to choose
technologies that are cost-effective, emissions of
CO, probably will rise about 15 percent over the
next 25 years. This policy package is labeled OTA’s
‘“Moderate’’ scenario.

OTA also identified an energy conservation,
energy-supply, and forest-management package that
can achieve a 20- to 35-percent emissions reduction.
This package is labeled OTA’s ‘“Tough’’ scenario.
While difficult to achieve, major technological
breakthroughs are not needed. Existing equipment
would not have to be instantly scrapped and replaced
with untested prototypes. The requisite energy-
related technologies are either already available or
are demonstrated and close to commercialization

CFCs -11 and -12
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today. Most of the forestry-related practices also are
proven and already commercialized. OTA’s Tough
scenario thus does not represent ‘‘maximum techni-
cal potential.”” Although it could be argued, for
example, that there is a ‘‘technical potential’’ for a
massive return to nuclear power by 2015, we assume
that this is not feasible for the United States, given
lead times and current public concerns. Likewise, we
assume that a massive penetration of solar-based
electricity generation will not take place by then.
Nor will most people be driving 80 mile per gallon
(mpg) cars, although prototypes are available today.
In each of these cases, though, increased research,
development, and demonstration (RD&D) could
bring substantial benefits within a half-century.

In the OTA analysis of energy-related activities,
only those technical options that would result in CO,
emissions reductions without loss of comfort or
convenience were examined. If implemented, the
energy conservation options discussed in our Mod-
erate scenario would likely save consumers money
over the lifetime of, for example, an energy-using
appliance, given today’s energy costs. Greater re-
ductions are quite feasible, as our Tough scenario
shows, with technologies that are either technically
challenging or more expensive. Even greater reduc-
tions are possible if consumers can be persuaded to
forego some amenity or comfort;*> however, because
many such actions are reversible, they may not
continue if energy prices drop and so are not
considered here.

U.S. carbon dioxide emissions in 1987 expressed
as carbon equivalents* were about 1.3 billion metric
tons per year (see figure 1-2). OTA projects that
under ‘“business-as-usual’’ conditions (i.e., our Base
case) emissions in 2015 will rise to 1.9 billion metric
tons per year. In order to reduce emission levels 20
percent below 1987 levels by 2015 (i.e., to about 1.0
billion metric tons), we must not only attain zero
growth over the 1987 level, but must also trim that

level by an additional 0.3 billion metric tons. As

figure 1-2 shows, a 20-percent emissions reduction
is much more than OTA’s Moderate scenario but

“less than its Tough scenario.

Figure 1-2—Summary of OTA’s Analysis of Carbon
Emissions With and Without “Moderate”” and
“Tough” Controls

[

o
-h
o
o
R

& 20 percent
2 reduction
a o
o 1987 125% 2
s 1.51 r levels §
§ 100% 3
> —
~ -
210 75% 2
e S
]
- L50% 3
@
g 0.51 %
[ 25% >
o @
@ oo Lo%
1987 2015 2015 2015 -
Base Base Moderate Tough -

SOURCE: Office of Technology Assessment, 1991.

During the 1970s the extraordinary freeze in
energy consumption—while the Gross National
Product (GNP) grew 35 percent—was about two-
thirds due to increases in energy efficiency and
one-third due to structural change’ in the economy.
Investments in more efficient technologies were
facilitated by higher energy prices and the regulatory
climate. We already have shown our ability as a

Nation to change our energy consumption patterns.

The Nation’s track record gives us confidence that
such improvements could continue to be achieved,
especially if energy prices were to significantly rise
again. To achieve lasting reductions in energy
consumption, government signals (e.g., pricing and
regulatory policies) need to be consistent and
reinforcing. Otherwise we are likely to see reversals—
as in the 1980s, when energy prices decreased and
U.S. fossil fuel consumption started climbing again.
For example, higher gasoline prices in the 1970s and
early 1980s led to increased purchases of fuel-
efficient automobiles. As gasoline prices fell and
long-term energy problems were discounted by
national leaders, car buyers shifted their attention
away from efficiency toward higher luxury and
power. Similarly, Federal R&D funding for renew-
able technology plummeted 90 percent (in constant
dollars), from $1.3 billion in 1980 to $0.14 billion in

3The U.S. Department of Energy (DOE) found that of an 18-percent reduction in residential energy use between 1972 and 1984, one-third was due

to behavioral changes (53).

4U.S. CO, emissions were 4.7 billion metric tons. For the purposes of this report, all emissions are shown as weight of carbon. To convert to CO,

equivalent, multiply the weight of carbon by 3.67.

5]L.e., declines in energy-intensive industry and increases in the service sector. For further details see ref. 47.



FINAL PAGE PROOF

Summary o 7

Figure 1-3—U.S. Energy Consumption and Associated Carbon Emissions in 1989
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NOTE: Emission estimates in the right-hand figure calculated by muitiplying fuel use (from left-hand figure) by fossil-fuel carbon emission factors. Coal, 55 to
60 Ibs C/mmBtu; oil, 45 Ibs C/mmBtu; gas, 32 Ibs C/mmBtu. Wood emissions are similar to coal; however in the United States, wood s currently regrown,

so we show no net emissions for biomass.
SOURCES: Office of Technology Assessment, 1991, using DOE, 1990.

1990 (see figure 1-6 below). The United States has
recently become a net importer of solar thermal and
wind systems after dominating the market in the
mid-1980s. )

A variety of policy interventions will be required
to reduce CO, emissions 20 to 35 percent below
current levels by the year 2015. These could include
regulatory ‘‘push’’ and market ‘‘pull’’ mechanisms
to provide maximum encouragement and flexibility.
They could affect both energy supply and demand
and forestry and agricultural practices. Without an
increase in and refocusing of current Federal initia-
tives—including performance standards, incentive
programs, energy taxes, and RD&D activities—the
use of greenhouse gas reducing technologies is
unlikely to increase greatly in the next few decades.

Many of the measures discussed in this study will
have ancillary environmental benefits, including
abating acid rain, urban smog, ozone depletion in the
stratosphere, and groundwater contamination. De-
creasing oil use—primarily affecting the transpor-
. tation sector—will reduce our dependence on for-
. eign oil. Developing and producing renewable
" energy technologies with worldwide applicability
may strengthen U.S. trade markets and our competi-

tiveness abroad. Given that about a dozen industrial-
ized countries® have officially pledged to stabilize or
reduce CO, emissions by 2005, and that energy
demand in rapidly growing, developing countries
must increase, burgeoning markets for efficient and
lower CO,-emitting technologies are likely. The
United States, as the world’s largest producer of
greenhouse gases, has an opportunity both to set a
good example and be in the forefront of developing
new markets for the associated technologies and
products.

U.S. SECTORAL ANALYSES AND
PROJECTIONS OF
CO, EMISSIONS

Current Emissions

Total U.S. energy use has risen since 1987, the
year OTA’s modeling effort begins. In 1989, energy
use was about 84 quads (quadrillion British thermal
units). As shown in figure 1-3a, in 1989 oil
accounted for about 40 percent, coal and gas each
provided about 23 percent, nuclear power provided
7 percent, and hydroelectric power and biomass each
contributed about 3 to 4 percent of energy use.’

6As of January 1991, Austria, Australia, Cm Denmark, France, Germany, Italy, Japan, The Netherlands, New Zealand, Norway, Sweden,

United Kingdom. Some of these countries’ policies are still subject to change.

"Data for 1989 energy consumption are from ref. 54.



FINAL PAGE PROOF

8 o Changing by Degrees: Steps To Reduce Greenhouse Gases

Figure 1-4—1987 U.S. CO, Emissions by Sector
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SOURCE: Office of Technology Assessment, 1991.

About two-thirds of the total energy was used
directly as fuel in ‘‘end uses,”” for example as
gasoline to run our cars and natural gas to heat our
homes. Another 35 percent was used to generate
electricity; well over half of that electricity was
generated from coal.

Carbon dioxide emissions (as carbon) from en-
ergy use in the United States in 1989 totaled about
1.4 billion metric tons (this is up from 1.3 billion
metric tons in 1987), about 20 percent of the world
total. As shown in figure 1-3b, oil accounted for
about 48 percent of carbon emissions, coal about 34
percent, and natural gas about 18 percent. One-third
of the energy was used to generate electricity. Oil
dominates direct uses; coal dominates electricity
generation. Coal and wood contain the highest
concentrations of carbon per unit energy—com-

"~ monly about 55 to 60 pounds of carbon per million
Btu (Ibs C/mmBtu). Natural gas has the lowest
concentrations (32 Ibs C/mmBtu) and petroleum is
intermediate (45 1bs C/mmBtu).

When the emissions from the generation of
electricity are allocated to the sector in which the
electricity is used, total emissions from energy use
are roughly equal in the buildings, transportation,
and industrial sectors. Figure 1-4 displays emissions
by sector, as well as the major components within
each sector. We have detailed estimates of how
energy was used in 1987, the reference year for our
model. For that year, 36 percent of carbon emissions
were from the buildings sector—about 20 percent
from activities within our homes and apartments and
16 percent from energy use in commercial build-
ings.® Another 32 percent of emissions are transpor-
tation related and 32 percent come from industry.

Future Emissions Scenarios

For the energy-related sectors, OTA projected
future CO, emissions under a ‘‘business as usual”’
scenario—our baseline or ‘‘Base’’ case. Two sce-
narios were then modeled, based on ‘‘Moderate’’
and ‘“Tough’ technical measures respectively (see

80f the 36 percent of total CO, emissions coming from the buildings sector, one-third is from fossil fuels (i.c., oil and gas) burned directly within
residential and commercial buildings; two-thirds come indirectly as a result of the generation of electricity used in buildings.
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box 1-B for a description of the model). Moderate
measures typically require some initial capital in-
vestment but later save money through future fuel
savings; in most cases savings more than compen-
sate for initial costs. None of the measures are
difficult to achieve technically, though inducing
consumers to use them may not be easy.

The ‘‘Tough’’ measures would lower energy de-
mand even further, but in many cases at a higher cost
for the same level of convenience and comfort. All
of the Tough measures analyzed are technically
feasible, but most are not based on the best available
prototypes or practices; OTA made judgments about
what will be feasible for widespread use. Fully
implementing the Tough measures would be chal-
lenging—politically, logistically, and perhaps eco-
nomically.

The model only included energy-related sectors.
For the forestry sector, OTA independently evalu-
ated Moderate and Tough measures; these were
chosen by the same criteria as measures in the model
(i.e., difficulty and cost) and estimates of CO, uptake
over time were calculated. Data were not sufficient
to calculate potential emissions reductions from the
food sector. '

Overall Modeling Results

Based on the OTA energy modeling analysis,
under current trends and regulations carbon emis-
sions by 2015 will be close to 50 percent greater than
today’s level—almost 1.9 billion metric tons per
year (see figure 1-5). This Base case projection
assumes that some efficiency improvements will
occur even in the absence of new legislation. For
example, by then we assume new homes will require
15 percent less heating, recently adopted appliance
standards will have taken effect, and new cars will
average close to 37 mpg.

By adopting all Moderate measures that lower
energy demand, CO, emissions in 2015 could be
held to about a 22-percent increase over 1987 levels.
The emissions savings achieved by the Moderate

‘measures are shown for each demand sector (build-

ings, transportation, industry) as well as for electric-
ity supply in figure 1-5. Changes in the fuel mix used
to generate electricity can lower emissions an
additional 6 to 7 percent. The Moderate forestry

Figure 1-5—Carbon Emissions Under the
Base Case, Moderate, and Tough Scenarios
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NOTE: The boxes outlined with dashed lines represent the reductions in
carbon emissions associated with control measures applied in each
of the three demand-side sectors (i.e., buildings, industry, and
transportation) and electricity supply (electric utilities); additional
carbon offsets afforded by forestry measures are also shown. The
boxes outlined with solid lines represent fotal emissions from each
demand-side sector. Forthe solid boxes, emissions associated with
electricity generation have been allocated to the three demand-side
sectors.

SOURCE: Office of Technology Assessment, 1991.

measures provide about a 0.2-percent offset in
carbon emissions by 2015. All Moderate measures
together hold emissions to 15 percent above 1987
levels.

Finally, OTA’s Tough scenario could lower net
emissions by 2015 (excluding offsets from forestry
measures) to 29 percent below 1987 levels—i.e., to
about 0.9 billion metric tons per year. This is about
half of our Base case forecast for 2015. Tough
forestry measures could reduce emissions another 7
percent. The detailed emissions reductions esti-
mated for the Tough scenario analysis are shown in
table 1-1, by individual measures within sectors.

Costs

While we think the Moderate scenario is achieva-
ble at a net savings,’ nonetheless substantial shifts in
the economy would have to occur. For example,
energy expenditures would be 15 percent lower than
they would be otherwise, but the cost of appliances,
cars, and houses would be higher.

9We believe that overall savings are possible because, on balance, fuel savings (assuming projected 2015 prices) will exceed annual capital and

operating costs.

SUOISS|Wa /86l JO juadiad

M Buildings Industry [ | Transport Electric utilities
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(business as usual), OTA imp!

in energy supply, economic, or regulatory conditions.

by Resource Data International.

Box 1-B—The OTA CO, Emissions Reduction Model

1 to estimate the effectiveness of various technical options
for lowering CO, emissions. The model is based on a larger system of energy and economic models used by the
Gas Research Institute (GRI) to forecast energy use through 2010 (23)L. Of all the integrated energy/economic
forecasting models available, the GRI approach includes the greatest detail on the demand side for specific
technologies. (Other models may contain, for example, estimates of total residential electricity demand, but do not
include breakdowns of heating, cooling, refrigerators, freezers, clothes dryers, etc.) With such information, changes
in CO, emissions can be simulated in detail based on ¢

GRI provided OTA with detailed output from its model simulations of energy use through 2010. We, in turn,
built a very much simplified set of models by ‘‘modeling’
energy demand for heating homes, GRI's residential sector model starts with the number of existing furnaces, heat
pumps, and electric heaters. It then forecasts the number that must be replaced through time (with more efficient
technology) based on typical equipment lifetimes. The number of new homes (which, of course, must also be heated)
is forecast based on economic conditions. Whether consumers buy gas, oil, or electric heaters is forecast in part
based on economics and in part on historical buying habits.

OTA took the GRI forecasts of energy use by each technology category (e.g., gas furnaces) and built a series
of simple models that simulate the number and energy efficiency of each technology type through time, based only
mic decisions that influence the forecast. Note that for two
felt that the GRI model did not have adequate detail for our
needs. For highway vehicles, we used Oak Ridge National Laboratory’s ** Alternative Motor Fuel Use Model”’ (but
used GRI’s oil price assumptions for consistency). For electric utilities, we built our own model using detailed data
from the U.S. Department of Energy’s Energy Information Administration. '

We total all the energy use and CO, emissions from each technology and sector. This forms the basis for our
Base case forecast that emissions will be approximately 50
y assumes GRI's economic forecast of GNP growth averaging 2.3 percent per
year and energy price increases averaging 1.7 percent per year for coal, 3.7 percent per year for oil, and 4.8 percent
per year for natural gas over the next two decades. This represents a reasonable future picture barring major changes

OTA developed a simple energy accounting mode

hanges in technology.

on the GRI detailed output data, rather than the econo
categories—highway vehicles and electric utilities—we

Then we estimate the effect of changes in technology (e.g., more efficient gas furnaces than included in the
GRI forecast) or policy (e.g., forcing coal-fired plants to retire after 40 years of operation) in two alternative
scenarios: ‘‘Moderate” and ‘“Tough.’” Our model, for the most part, assumes the same level of ““services’” as the
GRI base case. In the alternative scenarios, CO, emissions are reduced, for example, by using more efficient
furnaces, switching fuel, or insulating houses, but not by assuming people keep their homes at lower temperatures
in the winter or warmer in the summer like they currently do. In a few cases, most notably the transportation options,
all “‘services’’ are not identical. For example, one of the
limit. Under our most aggressive scenario, we assume that cars will be somewhat smaller than they are today (for
either economic or regulatory reasons). Both of these include some loss of convenience to consumers.

measures that we include is to reinstate a 55 mph speed

1The GRI modeling system has as its core the U.S. Energy Model, developed by Data Resources, Inc. (DRI). The model includes four
submodels: the industrial sector, residential sector, commercial sector, and electric utilities. Economic projections, which drive the Energy
Model, come from the DRI Macroeconomic Model of the U.S. economy. Additional inputs are generated from the Industrial Sector Technology
Use Model, developed by Energy and Environmental Analysis, Inc.; the GRI Hydrocarbon Supply Model: and the RDI Coal Model, developed

» GRI's detailed output. For example, to estimate the

percent above today’s level by 2015. In the Base case

Many of the Tough scenario measures entail costs
in excess of projected fuel savings; others are cost
effective over their lifetime but are difficult to
implement. A rough estimate of the cost range for
the Tough scenario is a savings of $20 billion to a
cost of about $150 billion per year (in 1987 dollars)

by 2015, after subtracting fuel savings (assuming
forecasted 2015 fuel prices).!? This range is equal to
savings of a few tenths of a percent to a cost up to 1.8
percent of the Gross National Product (GNP) pro-
jected for 2015. For comparison, all environmental
compliance costs today are about 1.5 percent of

10For example, we assume that oil prices by 2015 will be about $50 per barrel.
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Table 1-1—Measures To Lower U.S. Carbon Emissions
(expressed as percentage of 1987 total emissions)*

Reductions in 2015

Moderate Tough
(in percent) (in percent)

Reductions in 2015

Moderate Tough
(in percent) (in percent)

DEMAND-SIDE MEASURES Industry
L N Eficont motors 12 371040
New invesmnm: ---------------- - . .

Shell efﬁdenw ................ 13 20 ll;lghﬂng &‘ ......... 4. ........... 0.5 0.7t0 0.8

Heating and cooling equipment ... 0.1 0.4t0 0.6 roc:uss hange, top 55 e

Water heaters and appliances .... 1.2 1.5t0 2.3 Fu:I smtt; gas """""""" ob 348 57
O&S'f,;f::&'i;cy _________________ 08 0.9 Cogeneration ................... 08 52058

. PR 0.6 0.8 O&M, retrofits:

. Housekeeping ................. 1.9 20
All residential measures together .... 4 5.6t 6.6 Lighting ...oovvevnenenennnnnn. 0.1 02 -
Commercial bulldings All industrial measures together ... .. 8 17t0 18
New investments:

Shell efficiency ................. 23 4.0 ELECTRIC UTILITY SUPPLY-SIDE MEASURES

Heating and cooling equipment ... 1.0 1.2t0 1.9 Existing plant measures:

Light$ .........coooeinienns 2.1 3.0 Improved nuclear utilization . .. ... 4.1 4.1

Office equipment ..... seeeeaaaas 16 21 Fossil efficiency improvements . . . . 1.7 1.7

Water heaters and appliances . ... 0.1 0.1 Upgraded hydroelectric plants . . . . 05 05

Cogeneration ... ... Veeeseccccnne 0.2 15023 Natural gas co-fiing . ............ . 3.7
O&M, retrofits: )

Shell efficiency .. ............... 0.8 0.8 New plant measures: )

T I 05 05 No new coal; higher fraction
of new nonfossil sources ... .. ... — 0.0to 4.7
All commercial measures together ... 8.5 13t0 15 CO, emission rate standards .. . .. 0.4 0.0 0 0.1
Transportation Al utility supply-side measures
New invesimants: oS 6.6 9.910 14

New auto efficiency ............. 0.8 3.5t 3.8

New light truck efficlency ......... 0.5 25t 2.7 FORESTRY MEASURES

New heavy truck efficiency ....... 0.4 241024 Afforestation:

Non-highway efficlency .......... 0.5 1.2 Conservation Reserve Program... 0.2 0.2
O&M, retrofits: ~ Ubantrees .................... - 0.7

Improved public transit.......... 0.2 35 Additional tree planting .......... — 23

Truck i & maintenance .. 0.3 0.4 Increased timber productivity ....... — 3.1

Traffic flow improvements/ Increased use of biomass fuels ..... — 1.2

55 mph speedlimit............ 1.2 1.4

Ridesharing/parking controls . . .. . 0.4 1.0 All forestry measures together . . . ... 0.2 7.5

All transportation measures
t0GEther ... .....ccoeveeennn.. 4 1410 15

21 percent of 1987 emissions = 13 million metric tons C = 0.7 percent of 2015 emissions.

SOURCE: Office of Technology Assessment, 1991.

GNP; direct fossil fuel and electricity consumption
purchases account for about 9 percent of GNP.

Other groups have tried to estimate the costs of
CO, reductions, but with different control scenarios,
often a carbon tax. For example, using several
short-term econometric models (i.e., analyses that
extend only to the year 2000), the Congressional
;Budget Office (CBO) estimated that a $100 per ton
carbon tax phased in by the year 2000 would hold
CO, emissions at just about current levels or reduce
them to 25 percent below current levels by 2000
(45). By the end of the first decade, GNP would be
lowered by about 0.5 to 2.0 percent (about $40 to
$130 billion per year in 1987 dollars). However,

GNP effects over the first few years of a suddenly
instituted policy could be 5 percent or more.

CBO also looked at two longer term econometric
models that forecast energy use past 2000, one
constructed by the Environmental Protection Agency
(EPA) and the other by the Electric Power Research
Institute (EPRI). These models’ projections for Base
case energy use in 2015 are reasonably close to each
other and to OTA’s Base case and thus offer useful
comparisons of reductions and costs. The model
used by EPA forecasts that holding emissions to 10
to 15 percent below current levels would lower GNP
by about 1 to 1.3 percent by the year 2015. The EPRI
model forecasts that holding emissions to 20 percent
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below current levels would lower GNP about 3
percent by that year.

The costs associated with any scenario depend on
many factors—including the price of fuel projected
under Base case conditions. For example, we are
assuming the price of crude oil will be $42 per barrel
(in 1987 dollars) by the year 2010 (23) and about $50
per barrel by 2015.!! Net costs for an emissions
reduction scenario would be higher if 2015 fuel
prices are lower than projected; for example, if oil
prices are $5 per barrel lower in 2015 than we
forecast (and other energy prices remain the same as
forecast), costs will be about $15 billion higher.
Similarly, net costs would be lower if energy prices
rise more than projected. No quantitative estimates
have been made of the ancillary air, water, soil,
health, economic, and energy security benefits that
result from reducing energy use and associated
pollutants.

OPTIONS FOR REDUCING
U.S. EMISSIONS

The major options available or likely to be
available for reducing CO, emissions in the near-
term fall into three categories:

1. increasing energy conversion and efficiency in
end-use technologies,

2. changing use patterns to conserve energy, and

3. shifting energy supply away from high CO,-
emitting fuels.

Additional options to offset CO, emissions are
primarily forestry-related or agricultural. If Con-
gress chooses to pursue any of these options, it
obviously will also seek to assure continuous
€COonomic progress.

When choosing policy options Congress must
consider two interdependent components: the uni-
verse of possible technical (or in some cases,
behavioral) changes and the policy instruments
(e.g., taxes, regulations, financial incentives) avail-
able to require or encourage the technical change.

. One policy option, for example, would be to reduce
-CO, emissions through regulations (i.e., a policy

instrument) to require more fuel-efficient autos (i.e.,
a technical option). An alternative or perhaps
complementary policy option would be to use a high

Photo credit: Chip Moore

Solar panels supply all ofthe hotwater and upto 70 percent
of the space heating needed for the 80,000-square-foot
building in which OTA is housed.

‘‘gas guzzler’’ tax (i.e., policy instrument) to stimu-
late purchase of fuel-efficient autos.

Technical Options

This report identifies a range of CO,-reducing
technical options available or likely to be available
to the Nation over the next 25 years, and what their
contribution might be. There are a large number of
technical options to pick from and many targets of
opportunity within each sector, as figure 1-4 shows.
Significant progress in reducing U.S. CO, emis-
sions will require that most of these options be
pursued simultaneously.

Presently available energy ‘‘supply’’ options for
achieving major CO, reductions over the 25-year
timeframe of this assessment include: replacing high
carbon-emitting fuels (e.g., coal) with lower carbon-
emitting fuels (e.g., natural gas); using high-
efficiency, electricity-generating technologies (e.g.,
high-efficiency gas turbines or cogeneration); and
using nonfossil fuels.

While nonfossil energy offers the greatest long-
term potential for achieving deep cuts in CO,
emissions, we cannot count on large-scale use of

1For comparison, DOE's Energy Information Administration estimated the price of oil to be $28 to.$46- pcr barrel by 2010; the American Gas
Association projected $48 per barrel in 2015.
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nonfossil energy sources to replace fossil fuels
within 25 years. These sources do not yet offer the
performance, costs, or social acceptance needed to
fully displace fossil fuels in such a relatively short
period of time (42). Only three nonfossil sources are
presently being used on a significant scale in the
United States: hydroelectric power, biomass, and
nuclear light-water reactors (LWRs). Because of a
combination of low baseload demand growth, cost,
and environmental and social problems, no orders
for new LWRs have been initiated in over a decade
and there are no plans underway to build new
reactors in the United States. Environmental factors
set an upper limit on the number of potential new
dam sites for hydroelectric facilities and on biomass
production.

On the energy ‘‘end use’’ side, the technical
options available today are primarily more efficient
technologies or changes in energy use patterns. The
first requires time and investment, whether for old
equipment to be replaced or new equipment to be
purchased. Changing energy use can include imme-
diate (but reversible) changes such as fewer miles
driven, lights dimmed, etc. In addition to the
currently available technical options there-is a large
menu of additional options that could be developed
over time. A diverse suite of emergy R&D is
ongoing, but what it will make available in the next
quarter century depends greatly on Federal funding
for demonstration.

Several technical options are available in the
forestry sector to provide some offsets of CO,
emissions. Increasing forest productivity and plant-
ing new trees can result in increased carbon storage
that offsets fossil-fuel related emissions. Planting
short-rotation tree crops for use as biomass fuels can
partially replace the use of fossil fuels in some
situations. These and other forestry options have
attendant uncertainties and difficulties. For exam-
ple, attempts to increase productivity focus on the
timber component of forests (i.e., the commercially
valuable portion). However, it is unclear whether
increases in timber productivity actually indicate
_ whether or not productivity in the entire forest has
" increased.

Policy Instruments

Policy instruments are the means' government
uses to require or encourage a desired technical or
behavioral response. Many potential targets exist

within each sector to achieve CO, emissions reduc-
tions (see figure 1-4). Whatever the CO, reduction
goal, Congress will have to use a variety of policy
instruments to stimulate a diverse set of decision-
makers to use the appropriate fuels, technologies,
and forestry and agricultural practices and to adopt
energy use patterns that conserve energy.

Identifying the relevant decisionmakers will be
critical to selection of appropriate policy instru-
ments. Within the energy system, for example,
appliance and lighting use patterns represent the
collective decisions of nearly all Americans. In
contrast, utility fuel choices are made within a
relatively small community of decisionmakers (e.g.,
utility executives, State regulators, and segments of
the financial community).

Certain generalizations nonetheless can provide
guidance:

¢ Decisionmakers generally prefer lower cost
options and many individuals prefer low first-
cost options over low life-cycle cost options.

e Highly efficient ‘‘cutting edge’’ technologies
often have relatively lower life-cycle costs but
higher front-end costs.

e Historically, fragmented decisionmaking rein-
forces the preference for low first costs, espe-
cially in the buildings sector—decisions rele-
vant to efficiency are made by developers and
builders, not by the occupants who will be
paying the energy bills.

A wide range of possible policy instruments could
be used to influence decisionmakers. Table 1-2
groups them into six generic categories:

1. taxes;

2. financial incentives;

3. marketable permits;

4. regulations;

5. research, development, and demonstration
(RD&D); and

6. information and public education.

Just as there is no single technical option that is a
cure-all, many policy instruments will be needed.
The synergisms possible among taxation, regula-
tion, incentives, information, and RD&D programs
are key to significantly reducing emissions. Taxes,
if properly set, can be used to adjust prices to tilt
purchase decisions. Regulation (codes and stand-
ards) can be used. to- remove the least efficient
equipment, appliances, and buildings from the
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market. Incentive and information programs can be
used to clarify cost information and help create a
market for improved energy performance. Education
programs also provide consumers with the knowl-
edge and information needed to make wiser energy
choices. Government-sponsored RD&D can help
provide producers and consumers with new techni-
cal options that can be used to reach national goals,
as well as reduce, by cost-sharing, the risk to indus-
try of developing these new options.

Taxes

Taxes offer a way to make high CO,-emitting
technical options more expensive than lower CO,-
emitting options. If Congress so desires, new tax
monies could help fund incentive programs, offset
the budget deficit, or replace other existing taxes.

Three possibilities include: 1) a general energy
tax, 2) a carbon tax, and 3) initial purchase taxes. A
general energy tax is levied on the energy (i.e., Btu)
content of fuels. A carbon tax is set to reflect the fact
that some fuels emit more carbon per unit of energy
than do others. Both of these are thus ‘‘fuel’’ taxes.
An initial purchase tax is levied on energy-
consuming technologies, rather than fuels; the tax
would be based on estimates of lifetime energy use
or carbon emissions.

The first—a general energy tax—would stimulate
greater energy efficiency, regardless of whether
energy is derived from fossil or nonfossil fuels. By
making all energy more expensive, it would apply
pressure to reduce total energy use. On the other
hand, a carbon tax would not only stimulate energy
efficiency, but also shift the energy system from
high carbon-emitting fossil fuels to nonfossil fuels
or lower carbon-emitting fuels (e.g., natural gas).

Initial purchase taxes could have effects broadly
similar to either an energy or carbon tax, depending
on whether they were based on lifetime energy use
or carbon emissions. Because consumers are often
more concerned with the initial cost of a technology
than with “‘life-cycle’” costs (i.e., including fuel
costs), purchase taxes can be more effective than
either type of fuel tax in many situations. An
example of an initial purchase tax is the current *‘gas
guzzler’’ tax on autos, which was increased in the
1990 Omnibus Budget Reconciliation. Act (Public
Law 101-508). In a similar fashion, a tax on less
efficient appliances or houses could serve to reduce

Photo credit: Chevron

The Trans-Alaska pipeline has been in operation since
1977. North Slope oil production is currently declining,
and a little less than 2 million barrels of crude oil
per day now flow through the 800-mile pipeline.
The United States currently uses 17 million
barrels of oil each day.

consumer preferences for lower initial costs ramne:
than life-cycle costs.

Energy and carbon taxes have tne aavaniace
affecting all emitters simultaneously. rather thu:.
focusing on a few selected technologies. A carbon
tax is a particularly effective way of targeting the
heaviest economic sanctions against the worst emit-
ters of CO,. A carbon tax would stimulate greater
demand for natural gas relative to other fossil fuels.
This, in turn, could drive natural gas prospecting and
resource recovery technology development. Over
the longer term, it could also motivate development
of noncarbon energy sources whereas a straight
energy tax would probably not.

Financial Incentives

Through financial incentives (e.g., tax incentives,
low cost loans, and direct payment subsidies), the
government pays part of the costs of utilizing
desirable fuels, technologies, or practices. Tax
incentives can be powerful instruments for stimulat-
ing desired actions by corporations and individual
taxpayers looking for ways to reduce tax liabilities;
however, tax incentives have little effect on those
who pay low or no taxes. °
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Low-cost loans either defray some portion of loan
interest or eliminate lender risk by insuring against
loss. Low-cost loans can be effective policy instru-
ments to stimulate utilization of CO,-reducing
technical options by both individuals and corpora-
tions. Direct payments for utilization of CO,-
reducing options (e.g., cash bonus for scrapping an
old, fuel-inefficient car) are especially effective in
stimulating the use of desired options by low-
income or financially strapped decisionmakers.

Marketable Permits

Marketable permits and carbon taxes are closely
related. Under a marketable permit system, poli-
c ers fix the amount of carbon that can be
emitted. The government then issues the allowed
number of permits to emit a given amount of carbon.
Permits can be bought and sold by energy users just
like fuels. For example, for every 1 million Btu’s of
coal purchased, the user must also own (or purchase)
permits to emit 57 pounds of carbon. To burn 1 mil-
lion Btu’s of natural gas, the user must own or
purchase permits to emit 32 pounds of carbon. If
demand for energy rises, the price of a carbon permit
will rise to reflect the cost of lowering emissions.
Some holders of permits will find ways to lower
emissions (e.g., purchase more efficient equipment,
switch from coal to natural gas) so that they can sell
their permits (at a profit) to others. Theoretically, the
effective price of fossil fuels will rise just high
enough to meet the allowed carbon emission target.
Just how high prices will rise, however, is difficult
to forecast.

Marketable emission permits is the current U.S.
method for enforcing the Montreal Protocol and
controlling CFC emissions. A marketable permit
system also is the regulatory mechanism for limiting
emissions of sulfur dioxide to control acid rain under
the new Clean Air Act Amendments (Public Law
101-549).

Marketable permits could be required for all fossil
fuel users or only for large users such as electric
utilities, factories, and even large commercial instal-
lations. Permits could be required for wholesalers

- who sell gasoline, rather than for individual drivers.

Regulations

Regulations are policy instruments that can elimi-
nate inefficient and/or high CO,-emitting activities
from the market. They can take the form, for
example, of performance standards and building

Figure 1-6—Federal Government Funding for Energy
Supply R&D, 1980 to 1990

o 1990 dollars (billions)

Supporting
Research

Environment
Conservation
Renewables
Fossil

Fusion

ANERoo0

Fission

Year

NOTE: The bars represent Federal budget authority for research, develop-
ment, and technology demonstrations, in 1990 dollars. “Support-
ing” refers to research in basic energy sciences.

SOURCES: J.P. Holdren, * in Transition,” Sdentific American
263(3):156-163, September 1990, original data compiled from
the Office of Management and Budget, Budget of the United
States Government, Fiscal Years 1980 Through 1991 (Wash-
ington, DC: U.S. Government Printing Office, 1980 through
1990); Intersociety Working Group/American Association for
the Advancement of Science, Research and Development FY
1980-1991 (Washington, DC: 1980 through 1990); and Envi-
ronmental and Energy Study Conference, Weekly Bulletin(s)
and Special Report(s) (Washington, DC: several years).

codes. Performance standards can be established for
many diverse types of technologies (e.g., lighting
standards) and applied nationwide; they are cur-
rently used for automobile efficiency and appliance
efficiency. Building codes traditionally have been
the province of local governments and their effective
use depends on enforcement at that level.

Research, Development, and Demonstration
(RD&D)

Through RD&D, government can search for and
fine-tune technological fixes to the greenhouse gas
emissions problem. In fact, climate change can
only be effectively addressed over the long-term
with the development and worldwide use of
better nonfossil energy sources. Government can
speed the process of testing and commercializing
many energy-supply and end-use technologies. How-
ever, only about 5 percent of the $2.7 billion national
budget for energy technology R&D in 1990 was
devoted to renewables (including biomass energy)
and only 7 percent to energy conservation. Fossil
fuels had 25 percent of the research budget, nuclear
fusion 12 percent, and nuclear fission 9 percent (see
figure 1-6). '
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Information

Information as a policy instrument has the poten-
tial to change the awareness level and perceptions of
decisionmakers. Information programs rest on the
assumption that if decisionmakers are better in-
formed they will make better decisions. The most
common goal of information programs is to stimu-
late decisionmakers to opt for least cost (life-cycle)
savings, as opposed to initial-purchase savings, in
their energy decisions. For example, although the
most efficient model of an appliance usually costs
more initially, energy savings accrue over its useful
life. Information can be supplied by Federal, State,
or local governments, utility programs (see ‘‘Demand-
Side Management’’ below), manufacturers, or non-
governmental organizations (NGOs).

Information can be delivered to all decision-
makers in many ways, for example via label and
rating systems and audits. Label and rating systems
serve to provide purchasers with a basis for compar-
ing front-end versus life-cycle costs at the time of
purchase. Energy audits provide building owners
and occupants with information they need when
considering whether to purchase, rent, or retrofit
alternatives. Energy audits can be effectively cou-
pled with financial incentives to carry out retrofits
that provide greater efficiency, and thus reduced
CO, emissions.

Sectoral Policy Options

Buildings Sector

Figure 1-7 summarizes the emissions reductions
possible for each ‘‘demand-side’’ option modeled
by OTA under both the Moderate and Tough
scenarios. For buildings, improving shell efficiency
and lighting are the two technical options with the
greatest potential for lowering CO, emissions.
Under the Base case, OTA assumes that by 2015
new homes and apartments will be designed such
that they need about 15 percent less heating and 8
percent less cooling than current new homes. By

~adopting Moderate shell efficiency measures, such

as thicker insulation and better windows, new homes
will require an estimated 50 percent less heat and 25
percent less air-conditioning than today’s average
new home (27). With Tough measures, homes can be
built to require an estimated 85 percent less heat and
45 percent less air-conditioning (20).

Figure 1-7—Demand-Side Measures

Bl Moderate controls Y Incremental reductions
with Tough controls

Shell efficiency
New lighting

HVAC equipment
Water heat and appl.
Cogeneration

Office equipment
Building retrofits
Retrofit lighting

Process changes
ISTIG cogeneration
Efficient motors
Fuel switching
Housekeeping
Industrial lighting JE
Retrofit lighting

New auto MPG

Mode shifting

New light truck MPG
New heavy truck MPG
Traffic flow/55 mph
Non-highway efficiency
VTM reduction
Operation and maint.

Transport

0% 2% 4% 6% 8%
Reductions in 2015 as a
percent of 1987 emission

NOTE: Reductions presented as a percentage of total U.S. carbon
emissions in 1987.

SOURCE: Office of Technology Assessment, 1991,

As shown in table 1-1, Moderate shell improve-
ments in new residential buildings can reduce U.S.
carbon emissions by 1.3 percent of current levels by
2015. By implementing Tough improvements in the
North and Moderate ones in the South, reductions
of 2 percent in new residential buildings might be
achieved. Tough measures for new commercial
building shells can achieve reductions equal to 4
percent of 1987 levels by 2015.

Existing homes can also be made more efficient
by installing more efficient heating and cooling
equipment, insulation, windows, etc. The Base case
assumes that existing homes will require 6 percent
less heating by 2015 because of replacements and
improvements that will happen anyway. Moderate
measures boost this to 25 percent by 2015 and Tough
measures boost it to 40 percent by 2015 (20). Tough
measures in the North and Moderate ones in the
South would reduce carbon emissions from existing
buildings by 4 percent by 2000, but would have a
declining effect thereafter as many of the older
homes are replaced by new ones.

Improving the efficiency of lighting in new
commercial buildings is another technical option
that can yield substantial reductions. The Tough
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scenario measures together—a combination of high-
efficiency fluorescent bulbs and ballasts, improved
reflectors, and better use of daylight—would lower
lighting energy needs by 60 percent in these
buildings (18). This achieves reductions equal to 3
percent of 1987 emissions by 2015.

Gains in commercial buildings can also be made
by simply replacing existing bulbs with high-
efficiency ones—without replacing fixtures—
as shown under the ‘‘Operation and Maintenance’’
heading of table 1-1. Replacing the most heavily
used incandescent bulbs in homes with compact
fluorescents and using high-efficiency fluorescents
in commercial buildings can lower emissions by 1.3
percent under our Tough scenario.

The instruments listed in table 1-2 and the policies
described below appear to offer the most promise to
achieve these reductions. While a carbon tax will
certainly help, because there are so many different
decisionmakers—some of whom may not be that
responsive to price changes—a larger arsenal of
policy instruments is needed. These include demand-
side management (with the utilities as partners) as
well as a series of targeted financial sanctions,
incentives, and regulations.

Demand-Side Management (DSM)—DSM re-
fers to electric utility programs designed to encour-
age customers to modify their patterns of energy use.
Particularly promising—from a global warming
perspective—are those situations where utilities
allow energy conservation to compete with tradi-
tional supply technologies (e.g., powerplants) to
balance energy supply and demand. DSM can be an
effective approach to reduce energy consumption by
improving building shells as well as the equipment
inside buildings. In some cases, utilities pay for
rebate programs, give out high-efficiency light
bulbs, or otherwise stimulate end-use efficiency
improvements, and save energy at a fraction of the
cost of new power supplies.

Demand-side management can result in greater

. investments in energy efficiency than customers

ould otherwise make. Utility programs have long
time horizons and can capture the potential in both
the new and retrofit markets, for both equipment
efficiency and building shell improvements. There is
already considerable support for DSM by many

State energy offices, State legislatures, and public
utility commissions.!?

However, in order for DSM to stimulate signifi-
cant investment in conservation, incentive structures
must be changed so that utilities can profit from
demand-side investments. Any Federal legislation
concerning DSM would need to be general enough
to allow States flexibility in implementation and
specific enough to have a genuine impact on
conservation. Congress could provide funding to
evaluate various incentive structures currently being
examined by States and utilities. Should Congress
wish to pursue more direct action, it could requirg
States to formally consider demand-side resources in
their planning, with oversight by the Federal Energy
Regulatory Commission (FERC).

The Federal and State Governments share the
regulation of electric utilities, and there is a history
of tension over this sharing of jurisdiction (48).
Congress can play a powerful leadership role in the
direction of utility planning through legislation that
guides FERC (which has jurisdiction over wholesale
electricity transactions). An example of such legisla-
tion is the Public Utility Regulatory Policies Act of
1978 (PURPA), which required utilities to purchase
electricity from qualifying facilities at avoided cost.
Recently Congress addressed some aspects of this;
for example, the Omnibus Budget Reconciliation
Act amended PURPA to eliminate the 80-megawatt
capacity limitation for qualifying facilities fueled by
wind, geothermal, solar, or waste energy.

Further, the Federal Government could mandate
that environmental externalities be considered in
evaluating supply-side options (as New York State
has done—i.e., penalizing polluting options based
on estimates of the costs of environmental damage
that would accrue; ref. 33). Congress has already
mandated, in the 1980 Pacific Northwest Electric
Power Planning and Conservation Act (Public Law
96-501), that the Northwest Power Planning Council
adopt rate structures that give conservation meas-
ures a cost break over other, more traditional
supply-side measures.

Technology-Specific Regulations—Congress can
directly mandate efficiency improvements through
appliance standards and building energy codes.

12For a discussion of State initiatives in least-cost planning, see ref. 40.
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Appliance Standards—Appliance standards, by
fiat, remove inefficient appliances from the mar-
ket. The National Appliance Energy Conservation
Amendments (Public Law 100-12), passed in 1988,
are expected to lower residential energy use by up to
10 percent by the year 2000 (17). However, even
stricter standards are possible.!® The law requires
review of appliance standards twice during the
1990s, which provides an opportunity to obtain
additional energy reductions through more stringent
standards. Congress could also consider extending
standards to other equipment such as commercial
heating, ventilation, and air-conditioning equip-
ment; lightbulbs; and building components such as
windows.

Standards could be even more effective if used in
conjunction with other incentives. Policies such as
utility programs, appliance labeling, and tax
schemes provide incentives to do more than stand-
ards require.

Building Energy Codes—Building energy codes
serve a function analogous to that of appliance
standards by preventing the least efficient buildings
from being constructed. Building codes have tradi-
tionally been under the jurisdiction of States and
localities. Currently, there is little support from the
States or the construction industry for a mandatory
national building-code. In 1976, Congress enacted
legislation that required the development of the
Building Energy Performance Standards (BEPS), a
mandatory national code based on performance
standards. In 1983, the law was modified to be a
mandatory code only for Federal buildings.

Greater energy savings could be achieved by:

1. mandating compliance with a uniform code or
creating incentives for States to adopt the
national code;

2. developing a more stringent national code; and

3. increasing funding for implementation and
enforcement.

The National Affordable Housing Act of 1990
(Public Law 101-922) requires the Department of

~Housing and Urban Development (HUD) to develop

energy efficiency standards for new public housing

and for housing subject to mortgages under the
National Housing Act.!*

Financial Measures—Congress can choose from
among several sector-specific financial mechanisms,
including building tax credits and subsidies and
initial purchasetaxes for appliances and other equip-
ment.

Building Tax Credits and Subsidies—Tax credits
and subsidies for using more efficient technologies
can promote retrofitting of existing residential and
commercial buildings. The Federal Government, for
example, passed legislation that provided solar and
conservation tax credits for the years 1978 through
1984. By 1983, 24 million households claimed a
residential tax credit of up to $700 each for
investments in energy conservation; however, no
evaluation or monitoring of energy saved by this
program was ever conducted. The 1986 Tax Reform
Act allowed the energy conservation tax credits for
residential use to expire but extended residential
solar tax credits and some commercial energy
conservation credits.!

The Federal Government currently funds several
subsidy programs. The Institutional Conservation
Program, the Weatherization Assistance Program,
and the Low Income Home Energy Assistance
Program all pay for some energy conservation
measures in low-income housing. The recently
expired Solar Energy and Energy Conservation
Bank helped finance energy conservation and cost-
effective solar energy in low- and moderate-income
housing and in commercial buildings owned by
nonprofit organizations. Under these programs, the
Federal Government provides funding to States,
who in turn provide matching grants and loan
subsidies. Such programs could be reinstated or
expanded.

Initial Purchase Taxes and Rebates for Appli-
ances and Other Equipment—An initial purchase
tax scaled to penalize inefficient equipment could
accelerate the market penetration of efficient equip-
ment. Examples include a lump-sum tax on appli-
ances and equipment at the time of purchase. Taxes
collected on the most polluting items could be used

13The amendments define all energy-efficiency improvements with a payback of 3 years or less as economically justified. Any paybacks longer than
3ymmustbcshowntobceconomicallyjustiﬁed. .

14 e, mortgages that include a loan, under the National Housing Act, for financing energy-conserving improvements or adding solar energy systems.

15The Omnibus Budget Reconciliation Act of 1990 extended the 10-percent business energy tax credit for solar and geothermal property through Dec.
31, 1991. .
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to provide a rebate on the least polluting items.
However, although an initial purchase tax sends
appropriate signals regarding consumer purchasing
decisions, it would not—unlike an energy or carbon
tax—change use of an appliance once it is pur-
chased.

Consumer Information and Marketing Pro-
grams—1Lack of information and uncertainty have
been identified as key barriers to greater investment
in energy conservation in the buildings sector. The
large number of highly cost-effective investments in
energy efficiency that are not chosen by consumers
indicates that price alone does not stimulate optimal
investment decisions. Therefore, information dis-
semination is a key element of several of the policy
options discussed above, including the sector-
specific financial measures and general energy and
carbon taxes.

Home Energy Rating Systems—The Federal Gov-
ernment has been involved in home energy rating
systems—which tell buyers how efficient their
prospective homes or offices are—through its role in
the mortgage market. In addition, the National
Affordable Housing Act of 1990 requires HUD to
develop a plan to make housing more affordable
through mortgage financing incentives for energy
efficiency. The Federal Government could play a
further role by developing a uniform energy rating
system for all residential and commercial buildings,
making it easier and less expensive for lenders to
include energy costs in their mortgage evaluations.

State Information Programs—The State Energy
Conservation Program (SECP) provides financial
assistance to the State energy offices to promote
energy efficiency and conservation in commercial
and residential buildings. The Energy Extension
Service (EES) is a Federal/State effort to provide
small-scale energy users with individually tailored
technical assistance for energy conservation and
increased use of renewables. The SECP and the EES
were consolidated under the 1990 State Energy
Conservation Programs Improvement Act (Public

Law 101-440).

= Energy Audits—The Federal Residential Conser-
vation Service, created in 1978, mandated that gas
and electric utilities provide their customers with
onsite energy audits. The program was implemented
in 1981 and recently expired. There has been little
evaluation of the program, and little reliable infor-
mation has been kept on its success in reducing

energy consumption. However, while it is unclear
whether information from audits alone is enough to
encourage conservation, it would certainly seem to
be useful when combined with other measures.

Building Research, Development, and Demon-
stration—Major barriers to private investment in
RD&D in the buildings sector include the frag-
mented structure of this sector and the short-term
perspective of many of the decisionmakers (e.g.,
builders, renters). In addition, the U.S. Government
currently spends a negligible amount on housing
research. In contrast, in countries such as Sweden
and Japan, RD&D spending has been part of a trend
toward energy-efficient prefabricated housing. This-
spending has contributed to the energy efficiency of
homes through standardization of energy-saving
features and quality control in the design and
manufacture of building components.

As a step, Congress has required HUD, in the
National Affordable Housing Act of 1990, to de-
velop a plan to encourage and improve energy
efficiency in newly constructed, rehabilitated, and
existing housing; and demonstrate various methods
of improving the energy efficiency of existing
housing. Such projects should encourage the devel-
opment of ‘‘energy efficiency businesses’’ that can
bridge the gap between owners, builders and occu-
pants of buildings. Congress also required HUD to
encourage the use of private energy service compa-
nies in public housing projects.

The Federal Energy Management Program
(FEMP), administered by the Department of Energy,
works with government agencies to implement
cost-effective, energy-efficiency improvements. Con-
gress could authorize FEMP to test and demonstrate
performance, acceptance, and cost-effectiveness of
new technologies in Federal buildings.

Transportation Sector

Urban passenger travel in cars and light trucks
(ie., light vehicles) in the United States requires the
largest share of transport energy, consuming 15
percent of the world’s oil production. The two main
opportunities for reducing transportation’s contribu-
tion to global warming are measures to increase the
energy efficiency of light vehicles and measures to
encourage urban passengers to drive less. Thus,
under OTA’s modeling exercise, the major reduc-
tions come from higher auto and truck efficiency,
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better control of traffic, and, under the Tough
scenario, more use of public transit (see figure 1-7).

With respect to auto efficiency, our Base case
assumes that new cars will average about 32 mpg by
2000 and about 37 mpg by 2010. Under the
Moderate scenario, new car efficiency averages 35
mpg by 2000 (9) and 39 mpg by 2010 (10). Under the
Tough scenario, we assume a range of new car
efficiencies. For example, efficiencies of 39 mpg by
2000 and 55 mpg by 2010 might be possible even if
consumers maintain their current preferences for car
size and performance (10). If consumers are willing
to buy smaller cars, new car fleet average efficien-
cies of 42 mpg by 2000 and 58 mpg by 2010 might
be achievable. Given this range of assumptions,
reductions amount to about 3.5 to 3.8 percent of
current emissions by 2015 (see table 1-1).

Reductions of about 2.5 to 2.7 percent from light
trucks and another 2.4 percent from medium- and
heavy-duty trucks are achievable under our Tough
scenario, as well.

Traffic speed affects fuel consumption, too. By
reinstating the 55 mile-per-hour speed limit and by
reducing traffic congestion in urban areas in order to
speed up travel, reductions of 1.4 percent by 2015
are possible under our Tough scenario.!$

Measures to move people out of their cars and into
mass transit under the Tough scenario would yield
reductions of about 3.5 percent by 2015. To achieve
this, however, urban auto traffic would have to be
reduced by 10 percent through urban light rail,
busways, and improved urban design. Additionally,
5 percent of car travel between cities would have to
shift to high-speed intercity rail.

The following four policy instruments will pro-
mote new car efficiency: gasoline taxes, vehicle
taxes and rebates, fuel economy standards, and
incentives for vehicle manufacturers. In addition,
improved operation and maintenance practices will
reduce energy use in existing cars. Two other
measures, transportation control measures (TCMs)
and controlling settlement patterns, can help reduce

~CO, by reducing vehicle miles traveled.

Gasoline Taxes—A gasoline tax would create
incentives for both increased efficiency and reduced
travel. Taxes would induce consumers to use less
fuel while leaving them free to choose how they
adjust their behavior. In concert with increasing fuel
economy standards (see below), a long-term impact
on the efficiency of the vehicle fleet could be
achieved.

Although the effectiveness of taxes is hard to
predict from studies of past responses to price
changes, one might expect a 10-percent hike in
gasoline prices to yield a 1- to 6-percent drop in gas
consumption.!? A 50-percent increase in price might
reduce consumption 5 to 20 percent over the near
term, even more over the longer term. A doubling or
tripling in price (approaching the costs in Europe
and Japan) might yield an immediate decrease of 13
to 20 percent and a longer term response of a 35- to
40-percent reduction in gasoline consumption. About
half of this longer term adjustment to high price is
expected from driving less, and the other half from
more efficient vehicles. For example, consumers
might choose to spend money on fuel-efficient
technologies or to use mass transit, carpool, or
simply travel less.

A gasoline tax, however, is regressive and thus
affects the poor proportionately more than the rich. 8
To ameliorate this, Congress could provide rebates
to low-income households. It could also phase in the
tax to give consumers time to adjust their purchasing
decisions and operation and management practices.

Vehicle Taxes and Rebates—Taxes on ineffi-
cient vehicles can create incentives to choose better
fuel economy and forego large size and extra power.
Such a program would be most effective if accompa-
nied by rebates for highly efficient cars. In a
‘“‘revenue neutral’’ program, the money taken in
from the taxes would be redistributed through the
rebates. The Federal Gas Guzzler Tax!? already
applies to cars with fuel economies below certain
thresholds; the Omnibus Budget Reconciliation Act
of 1990 recently doubled the tax for cars getting less
than 22.5 mpg.

16Cars use gasoline most efficiently in the range of 35 to 45 mph; slower travel (due to congestion) and faster travel lead to losses in efficiency.
17Two recent studies (4, 8) review the ‘“elasticity’’ of gasoline use relative to price (i.e., the ratio of the percentage change in use to the percentage

change in price).

18For example, in 1985, households with earnings exceeding $35,000 spent 4 percent of income on gasoline whereas households earning $5,000 to

$10,000 spent 11 percent.

19The Energy Tax Act of 1978 (Public Law 95-618).
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A World War |l poster encouraging car pooling. Urban
commuters average 1.2 passengers per vehicle to and
from work.

An expanded program of auto purchase taxes
and rebates could complement fuel economy
standards and taxes, but it could also pose serious
trade difficulties as long as the high-efficiency end
of the auto market is dominated by imports. If
implemented suddenly, such measures would put
domestic manufacturers at a disadvantage; on the
other hand, measures designed to protect domestic
manufacturers might conflict with General Agree-
ment on Tariffs and Trade (GATT) rules.

. Fuel Economy Standards—Standards influence
the tradeoffs among cost, performance, size, and
efficiency that underlie the development and intro-
duction of new models. The current fuel economy
standards for cars, in place since 1978, have helped
to increase auto fuel economy (21). More stringent
standards can both lower CO, emissions and reduce
our dependence on imported oil. Redesigned stand-

ards that vary with vehicle volume can help mini-
mize the burden on U.S. manufacturers that offer a
full range of car sizes (31, 49).

Incentives for Vehicle Manufacturers—One in-
centive, aimed at producers instead of consumers, is
the use of government-sponsored competitions to
induce manufacturers to develop high-efficiency or
alternate-fueled cars. A variant of the incentive
scheme injects competitive elements into a high-
efficiency rebate program. For example, the govern-
ment could identify a few classes of vehicles most in
need of fuel economy improvement and offer a
competitive reward in the form of consumer rebates_
on a large (e.g., 200,000 units) production run of a
new vehicle achieving the best fuel economy above
a specified threshold.

Efficient Vehicle Operating Practices—Changes
in vehicle operating practices offer small potential
reductions individually but often have short startup
times and do not require large, upfront capital
investment. They include reimposing (and enforc-
ing) the 55-mph speed limit; requiring efficiency
inspections for trucks; and charging efficiency-
promoting parking fees at Federal offices.

Transportation Control Measures (TCMs)—
TCM:s include a wide variety of measures to reduce
the number of vehicle miles traveled (VMT) and
lower congestion. They are attractive because they
typically have short startup times and low capital
costs, and can reduce energy use and greenhouse
emissions even within existing settlement and em-
ployment patterns. In aggregate, TCMs appear to
hold modest promise for reducing VMT. They
include:

e ridesharing (promotion and matching services);

e employer-based transportation management
(high parking charges, transit or vanpool subsi-
dies, and expedited transactions—e.g., bus
passes, van leasing, and insurance made avail-
able at work);

e High-Occupancy Vehicle (HOV) lanes (re-
stricting lanes on freeways to cars with three or
four occupants and to buses);

e parking management (parking taxes or devel-
opment surcharges, restricting street parking,
and mandating high parking charges at work-
places); e

e Park and Ride (intercept drivers near their
origins);
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e mass transit improvements (bus service expan-
sion, operational changes, and fare changes);
travel substitution (telecommunications, work-
at-home, 4-day work weeks);

o traffic flow improvements (sophisticated sig-
nals, ramp metering, intersection improve-
ment); and

bicycling promotion.

Under the Energy Tax Act of 1978, employer-
provided vanpools between an employee’s residence
and place of work were excludable from the
employee’s income if the vehicle was capable of
carrying nine people. Congress could consider
reinstating this provision or a variation of it.

Under present law, employer-provided transit
passes, tokens, fare cards, and employer reimburse-
ments for travel over $15 per month are considered
taxable income. However, under current Federal tax
law the value of parking provided to an employee is
excludable from the gross income as a fringe benefit.
Congress could consider making reimbursements
for public transportation nontaxable or making
parking taxable.

Controlling Settlement Patterns—Long-term re-

ductions in emissions can be achieved by changing
patterns of settlement to reduce the need for travel.
This can be accomplished through higher densities,
or through mixing uses so that residences, jobs, and
services are roughly balanced at a local scale. When
more destinations are close to home, more trips can
be made by foot; when densities are higher, public
transit can serve more people effectively.

In the United States, except possibly for some
high-growth areas in the South and West, efforts to
change the shape of settlement in major cities may
meet local resistance. Nevertheless, some changes
are feasible in suburban areas nationwide. Stringent
suburban restrictions on development—sometimes
only on commercial and industrial development,
sometimes on new residential development as well—
have been attempted in some regions of the United

States (12).

Transportation RD&D—American automakers
lag behind their Japanese, and to a lesser extent their
European, counterparts in moving research results to
the market (3). In the 1980s, a program to support
more aggressive research and development in the
American auto industry—the Cooperative Automo-
tive Research Program—was briefly attempted by

the Department of Transportation. A revived, com-
bined government/industry program could be suc-
cessful if domestic automakers, their suppliers, and
innovative research companies all are key players.
The program could target important efficiency areas
such as continuously variable transmissions, energy-
storage systems, new engine designs for heavy
trucks, improved safety for lighter vehicles, and
innovations to permit increased intermodal freight.

An area of longer term research that deserves
special attention is development of truly clean,
economically acceptable, alternative fuels and a
supporting infrastructure. Fuels with the greatest
potential—electricity or hydrogen from noncarbon
energy sources (e.g., solar and nuclear) and woody
biomass fuels grown on a sustainable basis—are the
furthest from large-scale technical viability. Re-
search in these areas could be expanded, with
parallel programs to assess and demonstrate the
actual performance of a variety of fuels.

Manufacturing Sector

For manufacturing, as shown in figure 1-7, three
types of technical improvements offer the greatest
promise. The first area is ‘‘process changes.’” The
top four manufacturing energy consumers (paper,
chemicals, petroleum, and primary metals)}—which
account for more than 75 percent of energy use in
this sector—improved their energy efficiency by
between 2.3 and 4.3 percent per year between 1980
and 1985 (52). If this pace can be maintained, as we
assume in our Tough scenario, reductions equal to
about 8 percent of current emissions (by 2015) will
result.

Cogenerating electricity and steam for industrial
processes is a second promising option. When
utilities generate electricity, about two-thirds of the
energy from burning the fuel is released as heat. If
electricity is generated at industrial sites where the
heat can be used, the efficiency of fossil fuel use can
be increased dramatically. Under our Tough sce-
nario, we assume that 90 percent of new and
replacement industrial steam boilers will cogenerate
electricity. Such measures can lead to reductions
equivalent to about 5.8 percent of current total U.S.
emissions.

More efficient motors are a third technical im-
provement that can lead to substantial improve-
ments. Moderate.and Tough measures might im-
prove motor efficiencies by 10 percent and 30
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percent (1), respectively, yielding reductions of
about 1.2 percent by 2015 under the Moderate
scenario and 4 percent under the Tough one.

The following policy instruments could encour-
age these technical measures: carbon taxes, DSM,
efficiency standards, marketable permits, tax incen-
tives, informational policies, and RD&D.

Carbon Tax—A carbon tax would levy economic
penalties against the highest industrial emitters of
CO,. Under such an approach, the tax would be
highest on coal, low for natural gas, and zero for
noncarbon sources (e.g., wind, solar, geothermal, or
nuclear). For industries where the cost of energy is
particularly important, carbon taxes should encour-
age energy efficiency, fuel switching and cogenera-
tion.

Using several econometric models, the Congres-
sional Budget Office estimated that a carbon tax of
$100 per ton would lower CO, emissions from
industry by between 10 and 35 percent by the year
2000. The higher reduction estimate retlects a
70-percent reduction in coal use.

Demand-Side Management—DSM programs—
joint programs between electric utilities and theu
customers discussed previously—can help lower
electricity use in the industrial sector. The muic:
programs are:

l. rebates to customers who install approvec
equipment;

2. low-interest loans to customers for conserva-
tion installations; and

3. installation of conservation equipment at utility
cost (37).

Many large industrial customers of electric utili-
ties receive special lower rates because they supply
the utility with a large, dependable portion of
electricity demand. Utility programs could facilitate
reductions in greenhouse gas emissions if these
special rates were contingent on efficient use of
electricity. This differs from demand-side manage-
ment in that the financial burden of improving

- energy efficiency is placed on the manufacturer, not
" the utility.

Standards—A more traditional regulatory policy
is to require efficiency standards for common
energy-using equipment, similar to those existing
for automobiles and some appliances. Motors would
be the most likely candidate for this approach.

Photo credit: American Iron and Steel Institute

About 60 percent of the fossil fuels and electricity used by
naustry provides process heat, steam, and cogeneratea
2at and steam. Energy in manufacturing is also usec
‘or feedstocks, mechanical drive, electrolysis,
lighting, and space heat.

Marketable Permits—CQO, emissions can be
regulated by requiring permits for emissions; manu-
facturers could be issued permits based, for example,
on some percentage of their 1990 emissions. Reduc-
tions might be accomplished by installing energy-
efficient technologies and fuel switching; offsets
could result from approved reforestation/afforesta-
tion projects. It would be up to the manufacturer to
choose the most cost-effective strategy. Marketable
permits would allow firms to trade their unused
carbon rights to a firm that is exceeding its budget.

Manufacturing Tax Incentives—Much indus-
trial equipment is old and energy-inefficient com-
pared to the best available technology. In many
cases, replacing old equipment improves energy
efficiency by 10 to 50 percent. Financial policies,
such as tax credits or accelerated tax depreciation
schedules, aimed at stimulating rapid replacement of
older equipment have' the potential to stimulate
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improvements in energy use. Such policies have a
precedent: the Energy Tax Act of 1978 provided a
10-percent added ‘‘energy investment tax credit’’
for certain energy-conservation investments (as well
as tax credits for some energy-supply investments).
The tax credits were available until 1985 and applied
to a specific list of technologies. However, rather
than specify which technologies qualify, Congress
could foster innovation by offering similar—or
greater—tax breaks for company-chosen conser-
vation technologies.

Informational Policies—A barrier to reducing
emissions in the manufacturing sector is lack of
information about how to improve energy use—
especially for smaller, less energy-intensive indus-
tries. Informational policies can include perform-
ance goals, the collection of performance data,
labeling of the energy performance of equipment,
training, and performance audits.

Renewed support for cooperative government/
industry information-sharing programs could help.
For example, DOE’s Energy Analysis and Diagnos-
tic Center program funds faculty and students at
several universities to perform free energy audits for
small and medium-sized manufacturers in more than
30 States. Because costs saved by manufacturers
translate to increased taxable income, the program
can provide additional tax revenues to the Federal
Government. The biggest cost savings have come
tion, space heating, lighting, and process equipment
maintenance and replacement (in descending order
of savings; ref. 25). This program could be expanded
or new programs could be modeled after it.

Manufacturing R&D—Research and develop-
ment sponsored by DOE’s Office of Industrial
Programs in waste energy reduction and industrial
process efficiency, if funded, are projected to save
more than 3 to 4 percent of energy used by industry
per year over the next decade. Research areas
identified by Oak Ridge National Laboratory as
particularly promising are: improved use of catalysts
in chemical production; intelligent sensors and
“Controls; and heat recovery and cogeneration (16).
"R&D in nonenergy areas, such as materials science,
also holds promise for partial replacement of energy-
intensive materials like steel and aluminum. Like-
wise, research and development to improve the
quality of products made with recycled materials
could help reduce energy use by increasing the

Figure 1-8—Electric Utility Supply-Side Measures
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demand for recycled materials such as paper, steel,
and aluminum.

Electricity Generation

About one-third of U.S. carbon emissions come
from generating electricity (see figure 1-3); by 2015
under our Base case this may be as high as 45
percent. Thus measures that lower the rate of carbon
emissions per kilowatt-hour (kWh) of electricity
generated would translate into substantial reduc-
tions.

Figure 1-8 shows OTA’s estimate of the technical
potential for emissions reductions in the electric
utility sector depending on the demand for electric-
ity and the stringency of policies. Moderate utility
supply-side measures can lower emissions by about
6.6 percent (see table 1-1). The two with the greatest
reduction potential are: 1) increasing the efficiency
of fossil fuel-fired plants (by about 5 percent)
through improved maintenance (14); and 2) operat-
ing existing nuclear powerplants 70 percent of the
time (similar to Western Europe and Japan (16) and
extending their useful life to 45 years.

Our Tough measures eliminate coal use wherever
possible. A combination of renewable energy sources,
nuclear plants with improved designs that may be
available after 2005, and high-efficiency gas tur-
bines are the only new utility plants built under the
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Tough scenario. However, if all the Tough demand-
side measures in the buildings and industrial sectors
are implemented, growth in demand for electricity is
so low that very few new plants are needed through
2015. Thus, the only way to lower emissions under
this scenario is to either cofire existing coal plants
(e.g., with 50 percent natural gas), or retire existing
coal plants after 40 years of operation (rather than
the typical 60 years) and replace them with renew-
able or nuclear fuels or natural gas. The former
measure would reduce emissions by about 3.7
percent by 2015; the latter, by about 4.7 percent of
current levels by 2015.

The following policy options could be used to
encourage these technical measures: carbon taxes,
marketable permits, subsidizing noncarbon sources,
emissions limits and standards, and RD&D.

Carbon Taxes—A carbon tax, if set high enough,
would encourage fuel switching and conservation. A
carbon tax in the range of $75 to $150 per ton would
make natural gas a more economic choice than coal
at many facilities. A carbon tax would also provide
added motivation to develop more noncarbon energy
sources.

Marketable Permits—Utilities could be issued
marketable permits for CO, emissions allowed from
their coal-fired units, based on their generation in a
historic year (e.g., 1990) multiplied by an allowed
emission rate. Under this approach some utilities
could curtail coal use more than necessary to meet
their limits and sell permits to others exceeding their

A variant on the above approach is to simply issue
permits for a limited amount of coal use in existing
facilities. Such an approach would be simpler to
administer than emission permits, but it does not
give credit to more efficient coal plants or to those
plants that use lower CO,-emitting coals.

To hold new coal plant construction between now
and 2015 to a predetermined level, a limited number
of coal permits (or carbon permits specific to coal

“plants) could be auctioned each year to the highest
bidder. If such a policy were adopted in combination
with marketable permits for existing coal plants,
utilities could be allowed to freely trade-among new
and existing facilities. ‘

Subsidize Noncarbon Sources—Any of the gen-
eral financial instruments, such as a carbon tax or
fossil fuel energy tax, will serve to encourage use of
nonfossil sources for electricity generation. Accord-
ing to one estimate (40), a 2 cent-per-kWh subsidy
or its equivalent?® for only renewable sources of
electricity might double the contribution of renew-
able sources of electricity by 2010—i.e., allow them
to supply 40 percent of new demand under a Base
case growth scenario. Under our Tough scenario, we
assume nonfossil sources can provide between 30
and 45 percent of new demand (depending on the
success of other demand-side measures).

CO, Emission Limits and Efficiency Standards—
Congress could mandate reductions by setting CO,
emission limits or efficiency standards. For exam-
ple, an emission rate limit of 0.55 pounds carbon per
kWh (Ibs C/kWh) would require a typical Midwest-
ern plant burning Illinois coal to burn between about
10 and 30 percent gas, depending on its efficiency.
At 0.55 l1bs C/kWh, the most efficient new coal
burning technologies (e.g., integrated coal gasifica-
tion combined cycle, or IGCC) would just qualify
burning coal alone.

Two somewhat different strategies could be
pursued to set CO, emission limits for new plants. If
the intent is to force development of ultra-efficient
coal technologies, then a standard in the range of
0.35 to 0.40 Ibs CkWh would be appropriate.
Molten carbonate fuel cells, if successful, might be
able to achieve such emission rates using bituminous
coals. If the intent is to limit new fossil fuel-fired
generation to the cleanest sources only—advanced
combined cycle turbines burning gas—then a new
source performance standard of about 0.25 Ibs
C/kWh would be more appropriate. To speed up
replacement of old plants with new, lower emitting
ones, Congress could mandate the retirement of
existing fossil-fuel-fired plants earlier than their
expected lifetime of 60 years.

In addition, powerplant efficiencies are not rou-
tinely monitored and industry attention to methods
for improving efficiencies is only fairly recent (15).
To demonstrate how better monitoring affects en-
ergy efficiency, Congress could require TVA and the
Federal power agencies (e.g., Bonneville Power
Authority) to undertake improvement at their own
facilities. About 4 percent of the electricity gener-

2A 2 cent-per-k Wh subsidy is equivalent to a carbon tax of $75 per ton of carbon for coal and about $150 per ton of carbon for natural gas.
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A 500-MW wind turbine mounted on a vertical axis is
insensitive to wind direction. All renewable sources of
energy (wind, solar, geothermal, hydro, and biomass)
currently contribute 5 to 10 percent of
U.S. energy supply.

ated from fossil fuels comes from Federal power
agency facilities (13).

The Federal Government, through the Federal
Energy Regulatory Commission (FERC), also has
indirect ability to influence private utility operations
through its authority over the prices and conditions
of interstate wholesale power sales. If Congress feels
that the State Public Utility Commissions are not
identifying and enforcing efficiency improvements,
~it could direct FERC to consider these issues when
regulating interstate wholesale power sales.

Energy RD&D Funding—Over the last decade,
Federal funding for renewable energy, conservation,
and nuclear (fission) R&D fell rapidly (see figure
1-6). The 1990 combined energy technology R&D

budgets (in 1990 dollars) for these three categories
were 82 percent lower than they were in 1980. To
reinstate the funding levels of 10 years ago would
require adding about $2.6 billion. By doing so, the
Federal Government could hasten the development
and demonstration of supply technologies that
would reduce greenhouse gas emissions. The most
promising of these technologies include: commer-
cial fuel cells; storage technologies for solar electric-
ity; biomass-driven turbines; variable-speed wind
turbines; and better designs for nuclear powerplants.
Many experts estimate that these technologies could
be commercially available within the next few
decades. _

The government could also play arole in reducing
the perceived risk of new technologies and integrat-
ing renewable energy sources in existing energy
systems by conducting demonstration projects or,
perhaps, providing government-backed loans. To
encourage new nuclear energy sources, a two-track
process appears best: the Department of Energy
could help fund full-scale demonstrations of both
new ‘‘evolutionary’’ light water reactors and ‘‘revo-
lutionary’’ design changes such as a modular

high-temperature gas reactor.

For existing nuclear powerplants, the goal should
be to increase the number of hours of operation,
rather than to increase efficiency of fuel use. A
Department of Energy demonstration program (co-
ordinated with the Nuclear Regulatory Commission)
might bring U.S. hours of nuclear plant operation
from well below to above the average for Western
Europe and Japan. Key elements of such a program
would include improving preventive maintenance;
installing automated controls to improve reactor

operation; and speeding up time spent refueling.
Forests

Forestry-related measures with the greatest poten-
tial to offset carbon emissions include increasing the
productivity of existing forests, planting trees in new
areas, and growing tree crops for biomass energy; we
consider these to be Tough measures, with the
exception of ongoing tree planting in the Conserva-
tion Reserve Program. As shown in figure 1-9, OTA
estimates that the incréased carbon uptake from
increasing productivity on about 60 million hectares
of timberland might be equivalent to annual emis-
sions reductions of about 3 percent of current levels
by 2015. Planting 'new trees (i.e., afforestation) on
farmland and other nonforested areas and in cities
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might result in carbon storage equivalent to emis-
sions reductions of about 2 percent of current levels
by 2015. Planting trees for biomass energy might
result in an additional reduction of about 1 percent
by 2015.

There are several caveats to this potential for
offsetting emissions. Trees planted today can con-
tinue to store carbon beyond this report’s 25-year
timeframe. But this carbon eventually will be
released to the atmosphere, either when trees die and
decompose naturally, when they are harvested and
burned, or when products made from wood eventu-
ally decompose. Unless the wood is used to displace
fossil fuel use or is permanently stored under
conditions that do not allow decomposition, carbon
offsets in later years will dwindle. These estimates
also assume that increasing the productivity of a
forest’s commercial timber component is equiva-
lent to increasing the productivity of the entire
forest ecosystem, but this assumption needs to be
tested. Finally, forests—and the feasibility of using
forestry practices to offset emissions—are likely to
be affected by future climate changes. Therefore,
forestry options in industrialized countries such as
the United States cannot be considered a substitute
for reducing total energy use, but rather as a way of
“‘buying’’ time while developing alternative nonfos-
sil fuel sources and improving the efficiency of
energy use in general.

Congress could promote management practices
that increase carbon storage or offset CO, emissions
by augmenting existing forest management and tree
planting programs of the U.S. Forest Service (USES)
and the Agricultural Stabilization and Conservation
Service, and by enhancing the biomass energy
research program of the Department of Energy. In
addition to direct support for such programs, Con-
gress also could consider using financial mecha-
nisms (e.g., changing income tax policies to encour-
age more investments in forest management; impos-
ing a tax on fossil fuels to make biomass fuels more
competitive).

Incentives To Increase Carbon Storage on
Forest Lands—Incentives to increase productivity—
i.e., net carbon storage—will differ for publicly and
privately owned forests. On public lands, which are
located mostly in the West, management ‘objectives

Figure 1-9—Forestry Measures
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are determined by planning processes legislated by
Congress.?! Government investments in these lands
are likely to focus on reforestation and timber stand
management. Congress could direct the USFS and
Bureau of Land Management to, for example,
increase reforestation activities and to conduct
research on the ability of ‘‘new forestry’’ practices
that proponents contend might help to both maintain
higher levels of diversity and allow commodity
production.

Privately owned forests are most extensive in the
East and South. For nonindustry private forests,
Congress could continue to increase assistance to
States and private landowners under programs such
as the Forestry Incentives Program and the Agricul-
tural Conservation Program. These programs cur-
rently reach only about 2 percent of nonindustry
private owners (32), even though these owners
undertake over 40 percent of all reforestation. The
Interior and Related Agencies Appropriations Act
for fiscal year 1991 almost doubled funding for the
USFS’s State and private forestry programs, which
include tree planting and management. The 1990
Food, Agriculture, Conservation, and Trade Act
(Public Law 101-624), known as the 1990 Farm Bill,

2IE.g., for National Forests in the Renewable Resources Planning Act (Public Law 93-378) and National Forest Management Act (Public Law 94-585),
within the framework set forth in the Multiple-Use and Sustained-Yield Act of 1960 (Public Law 86-517).
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Photo credit: James P. Blair (c) 1990 National Geographic Society

The effects of clearcutting U.S. forests can be seen on the steep slopes of the Mount Baker-Snogqualmie National Forest below the
- Clearwater Wilderness.

also authorized a forestry stewardship program in
which the USFS would work with State and local
governments, land grant universities, and the private
sector to improve resource management on privately
owned forest land.

For industry-owned timberland, investments might
be stimulated through changes in capital gains
provisions (e.g., restoring preferential tax rates or
providing a partial exclusion from taxable income
for timber held longer than 20 years) or allowing full
annual deductions for expenses, as well as by
'&c;reasing funding for Federal assistance programs.

e possibility for increasing support of such
programs is to use funds that would accrue if
below-cost timber sales in National Forests were

eliminated.

Incentives for Growing New Trees on Unfor-
ested and Urban Lands—Mechanisms to promote
afforestation include the Conservation Reserve Pro-
gram (CRP), the President’s proposed America the
Beautiful program, and financial incentives such as
tax credits for carbon storage. In general, any
tree-planting program needs to consider the costs of
maintaining trees in a healthy state once planted; this
will be even more critical as climate changes occur.

Congress could expand the CRP by increasing its
tree-planting goals and its incentives for enrolling
land for tree planting (e.g., higher rentals, greater
share of reforestation costs, longer contracts).” The
1990 Farm Bill expanded CRP eligibility criteria to
include, for example, marginal pasture lands previ-
ously converted to wetlands or wildlife habitat,

2Under the CRP, farmers who take lands out of production for 10 years receive annual rental payments from the Federal Government and a one-time

payment for one-half the cost of establishing protective vegetation.
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marginal pasture lands to be converted to trees in or
near riparian areas, and croplands that contribute to
water quality degradation.?? Another option would
be to encourage new shelterbelts, perhaps through
tax credits or by conservation compliance require-
ments tied to commodity support programs.

The 1990 Farm Bill authorized startup funds for
the America the Beautiful tree-planting program, as
well as funds for urban and community tree planting
and maintenance. The Interior and Related Agencies
Appropriations Act for fiscal year 1991 did not fund
the program, although, as noted above, tree planting
was included in funding for the USFS’s State and
private forestry programs. Infrastructure for in-
creased planting also may need to be developed,
since current planting is near the historical peak, and
funding for long-term maintenance also will be
needed.

Congress also could consider providing tax incen-
tives (similar to those once more widely available
for energy conservation) for properly planting and
maintaining urban trees, especially near homes and
buildings to save energy used for cooling.

Incentives for Biomass Energy To Offset CO,
Emissions—Growing short-rotation woody crops
on nonforested land for use as an energy source
shows some promise. Congress could increase
funding for Department of Energy research on
uncertainties regarding long-term productivity, in-
cluding effects on nutrient availability, and costs.
Increasing fossil fuel taxes would make biomass
fuels more competitive. Even then, farmers wishing
to invest in biomass crops may be limited by loss of
base acreage in commodity support programs and by
lack of revenues for several years. Thus, changes in
support programs or provision of some subsidy may
be needed to stimulate investments in biomass crops
on current cropland.

Food Sector

In the other U.S. sectors, CO, is the primary focus
. of OTA’s analysis, although both CFCs (e.g., in
“buildings and transportation) and methane (e.g.,
from natural gas production and distribution) also

are assessed. The food sector, though, differs in two
important aspects. First, the relative importance of
methane (CH,) and N, O emissions is greater than in
other sectors. Although estimates are uncertain, the
food sector may account for one-third of global CH,
emissions and anywhere from one-tenth to one-fifth
of current global N,O emissions. Its contribution to
total U.S. CH, emissions is roughly 9 percent (its
contribution to U.S. N,O emissions is uncertain,
though).

Second, fossil fuel-related CO, emissions (i.e.,
from farm machinery, irrigation equipment, fertil-
izer manufacturing, food transport, processing and
packaging, and cooking) and CFC emissions (pri-
marily from refrigeration) are subsumed in the
transportation, industry, and buildings analyses
summarized earlier. Further, CO, emissions from
agricultural-related deforestation in the United
States are very small (although they are very
important in developing countries). To place the
food sector in perspective, though, we estimate that
it accounts for at least 8 percent of total U.S. CO,
emissions and about 5 percent of U.S. CFC-11 and
CFC-12 emissions (worldwide, it may account for
one-fifth of global CO, emissions and up to 15
percent of global CFC-11 and CFC-12 emissions).?*

In the past, congressional concern about agricul-
ture largely has focused on farm production, promo-
tion, and income. With the passage of the 1985 Food
Security Act, Congress began dealing with some of
the environmental impacts of U.S. agriculture.
Although the 1990 Farm Bill expanded these efforts,
including extending the CRP until 1995, additional
steps can still be taken, as discussed below for
methane and nitrous oxide emissions.

Some of the opportunities discussed earlier for the
buildings, industry, and transportation sectors also
can affect food sector activities (e.g., more efficient
cooking, processing and packaging, etc.). In addi-
tion, fossil fuel-related CO, emissions from the U.S.
food system could be reduced by making fertilizer
manufacture, farm machinery, and irrigation more
energy efficient.

2BThis will enhance the chances of achieving the CRP’s goal of reducing soil erosion problems; some of these lands could be devoted to tree planting.
Z4About 70 percent of the U.S. food sector’s CO, emissions (i.e., about 5 percent of total U.S. CO, emissions) comes from fossil fuel combustion for
food refrigeration, residential cooking, and food processing and packaging; the remainder comes from farm machinery, fertilizer manufacturing, and
onfarm electricity use. These CO, emissions do not represent a complete accounting of emissions from the U.S. food sector; for example, CO, emissions
associated with food transport are not included. )
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Reducing Methane Emissions—U.S. methane
emissions from the food sector are primarily from
ruminant animals (e.g., cattle, sheep). Congress
could direct the U.S. Department of Agriculture
(USDA) to determine the potential for techniques
such as improved nutrient management, feed addi-
tives, and manure management to reduce methane
emissions. To limit future growth in, or even reduce,
livestock populations in the United States, Congress
could consider reducing or removing price supports
for feed grains, which might make beef and dairy
products more expensive (although it is unclear if
the costs would rise or fall over the long term). Such
a policy could cause large near-term economic
disruptions for some farmers and portions of the
food industry, however.

Reducing N,0 Emissions—To reduce nitrous
oxide emissions, Congress could modify commodity
program policies, which now encourage monocrop-
ping and heavy fertilizer use, to give farmers more
control over the types of crops they plant without
losing program crop base acreage and support
payments.Z Congress could provide cropping flexi-
bility only to those farmers who adopt environmen-
tally sound cropping patterns. Congress also could
make implementation of best management practices
(BMPs) a prerequisite for receiving Federal price
and income supports. BMPs, designed by the Soil
Conservation Service (SCS) to reduce soil degrada-
tion and water contamination from agricultural
activities, include more efficient fertilizer use, water
impoundments, permanent vegetative cover, and
manure storage.?S At present, however, the SCS does
not have statutory authority to promulgate enforce-
able regulations. Such a cross-compliance policy
also would not apply to the one-third of U.S.
croplands that are not enrolled in Federal farm
support programs. In addition, enrolling more farm
land in the CRP would help reduce N,O emissions
from fertilizer use (as well as CO, emissions from
onfarm fossil fuel use and offsite fertilizer manufac-
turing).

Food RD&D—The development of an accurate

emissions database for the food sector is perhaps the

most critical research priority. Increased research is
needed to quantify CO, emissions from agricultural

land-clearing activities, CH, emissions from rumi-
nant animals (and from rice cultivation, particularly
in the developing world), and N,O emissions from
nitrogenous fertilizers. The emissions reduction
potential of different alternative practices must also
be investigated; for example, support is needed for
research on methane-reducing techniques, espe-
cially for livestock in confined and range-
management systems. Congress also could increase
funding for RD&D efforts to develop new alterna-
tive practices, especially those that simultaneously
increase crop yields and reduce greenhouse gas
emissions per unit of food output.

U.S. INFLUENCE ON THE
REST OF THE WORLD

There are many reasons why the U.S. Congress
should seek to promote the reduction of greenhouse
gas emissions abroad. First, climate change is a
global problem. Solutions must come from all
emitters, as reductions made by one country will
only make a small dent in total greenhouse gas
emissions.

Second, emissions of greenhouse gases will rise
in the developing countries. Because the develop-
ing countries have higher growth rates for energy
use, population, and Gross National Product (GNP)
than do industrialized countries, and because their
current energy use per person is so low, their
emissions.of greenhouse gases will continue to rise
significantly. Stabilizing or even reducing green-
house gas emissions from developing countries will
be next to impossible to achieve (at least until
nonfossil energy sources are widely available),
given their need to increase energy consumption for
supplying basic services. However, the United
States could influence emissions growth rates in
developing countries and also assist these countries
to achieve economic progress by helping them to
increase energy production based on nonfossil fuels
(e.g., solar or nuclear) and to make both their energy
production and consumption more efficient.

Third, energy-related improvements may be
cheaper and relatively greater—at least in the
short term—in developing countries, Eastern

25The 1990 Farm Bill now allows farmers to plant a limited amount of selected crops on land designated for other commodity program crops without

losing program benefits.

26This idea also could be extended to other energy-intensive inputs such as pesticides and irrigation w.atcx.‘For example, the SCS could establish
guidelines on how, and in what quantities, various inputs should be applied to crops in specific regions of the country.
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Europe, and the U.S.S.R. than in the United
States. For example, because energy use in all the
sectors of the U.S.S.R. and Eastern Europe is
relatively inefficient, significant efficiency gains
may be achieved at modest expense. In developing
countries, much of the energy infrastructure is yet to
be built; these countries can take advantage, for
example, of new technologies that may be cost-
effective for new construction but expensive for
retrofits.

Fourth, tropical deforestation contributes be-
tween 7 and about 30 percent of worldwide CO,
emissions; these forests are being lost at an esti-
mated rate of over 17 million hectares per year—an
area exceeding that of Virginia and West Virginia
combined. In addition, much more than CO, emis-
sions is at stake. Tropical forests harbor at least half
of the world’s species, are the source of many
products used by people living in the forests and
elsewhere in the world (e.g., medicines, nuts, fibers,
fruits), and serve many critical functions such as
watershed protection.

Developing Countries

The OECD countries (which include the United
States), U.S.S.R., and Eastern Europe currently
contribute about one-half to two-thirds of all green-
house gas emissions, mostly from combustion of
fossil fuels to power their economies (see figure 1-1;
note the caveat on the figure regarding how the wide
range of estimates of CO, emissions from deforesta-
tion affects estimates of the relative contribution
from each region). In contrast, developing countries
contribute about one-third to one-half of emissions,
mostly from land use changes and practices (e.g.,
deforestation of tropical forests, cultivation of rice,
and raising of livestock).

Most current forest-related greenhouse emis-
sions come from tropical forests, which are located
almost exclusively in developing countries and
which are being felled, burned, and degraded on an
unprecedented scale.?” In contrast, loss of temperate-
zone forests, located mostly in developed countries,

" sccurrently contributes little to CO, emissions, al-

though many of these forests were cleared in the
past.

The major causes of tropical deforestation and
degradation are the conversion of forests to tempo-
rary agriculture (e.g., ‘‘shifting’’ cultivation) and
permanent agriculture (including cattle ranching),
and poor timber harvesting practices. However,
these are driven by underlying social, economic, and
political factors—poverty and lack of land tenure for
most people, national development policies, and
foreign debts—that are exacerbated by rapid popula-
tion growth (60). These factors encourage rapid
exploitation of natural resources, for example to
expand development and obtain foreign currency for
servicing debts.

Emissions from fossil fuel use in developifg
countries are relatively less important now but will
increase significantly in the future. Decisions that
these countries make within the next 5 to 10 years
about how to pursue economic growth and expand
energy services and infrastructure (e.g., industrial
bases, electric generation) will influence their share
of emissions for decades to come. The ongoing OTA
assessment, ‘‘Fueling Development: Energy and
Technology in Developing Countries,”” will con-
tinue to examine this issue. A background report
(51) discusses linkages between energy use, eco-
nomic development, and environmental quality.

Figure 1-10 shows the great disparity in per-capita
energy use in different parts of the world. Although
a person in a developing country uses about one-
fifteenth the amount of energy as does the average
U.S. citizen,?® even modest gains in per-capita and
total economic growth in these countries translates
into emissions that will exceed those from the
developed world within a few decades. And such
growth is likely to be more than moderate. Develop-
ing countries have been increasing their total energy
use by approximately 6 percent per year, in contrast
to 1 percent in OECD countries, and they increased
their electrical power consumption by an average of
8 percent per year between 1971 and 1987; most of
the added electrical capacity was provided by
conventional powerplants (which are high CO,
emitters) and was used for manufacturing and in
buildings (43). Further increases will be needed
since many countries are continuing to fully electrify
cities and beginning or continuing rural electrifica-

21““Deforestation’’ means converting forest land to other vegetation or uses (¢.g., pasture, cropland, dams). ‘‘Degradation’” involves practices that
leave trees as the predominant vegetation but degrade overall forest quality (e.g., soil erosion; damages.to trees and streams from selective logging).

28The average American uses about 260 million Btu's. The average for the entire developing world (defined by the World Bank as *‘lower and middle
income’’ countries) is about 20 million Btu’s. The average for the selected developing countries shown in figure 1-10 is 25 million Btu’s.
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Figure 1-10—Per Capita Energy Consumption
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tion programs, and since refrigeration and air-
conditioning are becoming more widely available.
Moreover, rapid population growth, in combination
with economic growth, will continue to fuel in-
creased demands for energy and land resources long
beyond the time frame of this study; the world
population now grows by over 10,000 people per
hour (figure 1-11), with virtually all of that growth
occurring in developing countries.

U.S.S.R. and Eastern Europe

The economies of the U.S.S.R. and of Eastern
European countries have been centrally planned for
decades but now are changing, rapidly in some
cases.? These countries account for about one-fifth
of current global greenhouse gas emissions, mostly
from the combustion of fossil fuels to provide
energy. In 1988, the U.S.S.R. accounted for 18
percent of global primary emergy consumption,
Eastern Europe for 6 percent. The energy infrastruc-
ture in place in these countries is generally old and
inefficient.

Efforts to promote energy conservation and effi-

g:_iency in Eastern Europe and the U.S.S.R., and

“thereby reduce future growth in carbon emissions,
face major obstacles. First, energy is highly subsi-

12

10

Figure 1-11—World Population Growth, 1750-2100
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dized, so consumers (particularly industries) bear
only a small portion of its real costs.3’ Second, the
central economic planning systems set rigid quotas
for production (ie., gross output) of goods and
services. Enterprises must consume virtually all of
the supplies allocated to them by central planners,
even when not all are needed, in order to receive the
same amount next year. Third, the production quotas
require investments in heavy industries (e.g., steel,
aluminum, chemicals) at the expense of services and
consumer goods. Finally, implementation of plans
for alternative energy sources is hindered by a
fragmentation of responsibilities among multiple
government agencies.

Thus, even when opportunities exist, there are
strong disincentives to save energy and raw materi-
als or to invest in energy efficiency. These obstacles
have led to high industrial demand for energy,
energy-inefficient production of goods and services,
less availability of electricity for nonindustrial
consumers, low standards of living, and severe
environmental problems in many areas.

U.S. Policy Options To Help Limit
Greenhouse Gas Emissions Abroad

Earlier sections in this summary set forth specific
policy options that the United States could pursue to
reduce or offset its own greenhouse gas emissions.
By taking such actions to reduce its own emissions,
the United States can provide leadership through

29Eastern Europe as defined here includes Bulgaria, Czechoslovakia, Bast Germany (prior to unification with West Germany), Hungary, Poland, and
Romania.
%01n Poland, for example, subsidies accounted for 49 percent of the delivered price of coal and 83 percent of the delivered price of natural gas in 1987
(ref. 41).

Developed
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example. In the broader context, the United States
also can work towards the adoption of international
conventions and protocols regarding climate
change, similar to those developed for phasing out
CFCs and halons.

The United States also can attempt to help de-
veloping countries, Eastern Europe, and the U.S.S.R.
to minimize their greenhouse gas emissions, without
hindering the prospects for needed economic devel-
opment. Indeed, strategies to lower greenhouse
emissions can simultaneously help these nations
become more economically efficient. Numerous
existing programs and organizations in the United
States and on the international scene directly influ-
ence development and indirectly can affect green-
house gas emissions (see box 1-C). The United
States, for example, provides direct bilateral assist-
ance through the U.S. Agency for International
Development (A LD.). Numerous other U.S. agencies—
such as the State Department, the Commerce De-
partment, the U.S. Trade Representative, the Treas-
ury Department, the Agriculture Department, and
the Environmental Protection Agency—support tech-
nology transfer and development assistance in
certain areas. Through these U.S. and international
organizations, the United States currently contrib-
utes about $9 billion annually in foreign aid assist-
ance (including bilateral aid, food aid, security-
related economic support funds, and multilateral
aid) to developing countries.3!

The United States can continue to work through
its own bilateral assistance programs and interna-
tional organizations, as well as through NGOs, to
increase the development and transfer of technolo-
gies and policies related to energy, family planning,
and land use and management practices that provide
sustainable alternatives to deforestation and depend-
ence on fossil fuels. General congressional issues
regarding developing countries, the U.S.S.R., and
Eastern Europe fall into five categories:

e technology transfer and trade;

e building local institutional capacities;

e redirecting energy policies;

e redirecting natural resource policies; and

e redirecting family planning assistance policies.

Technology Transfer and Trade
With Other Countries

The opportunity seems ripe for U.S. businesses to
increase exports of energy-efficient and renewable
energy technologies (as well as CFC-free technolo-
gies) to developing countries, since much of the
energy infrastructure needed to fulfill development
aspirations has yet to be built. For example, a market
of $370 to $900 billion for electric power equipment
is expected over the next 20 years (43). In addition,
the U.S.S.R. and Eastern Europe have antiquated
infrastructures in place; in these countries, the
United States could provide modern equipment, as
well as engineering and management services. -

The U.S. Government promotes private sector
technology transfer to non-OECD countries through
government departmental programs (e.g., the Com-
mittee on Renewable Energy Commerce and Trade,
or CORECT, led by the Department of Energy) and
through independent government agencies and cor-
porations (e.g., Eximbank, Overseas Private Invest-
ment Corp.). Some programs focus directly on
energy technologies, while others are more general
in nature.

Options—Congress could attempt to facilitate
U.S. trade in renewable and efficient energy technol-
ogies. in several ways. First, it could expand the
financial resources of agencies that fund feasibility
studies and project preparation (e.g.,”A.LD., U.S.
Trade and Development Program) or that provide
financing for exports (e.g., Eximbank, Overseas
Private Investment Corp.), as well as direct them to
focus some resources on specific technology areas.
For example, the fiscal year 1990 Foreign Opera-
tions Appropriations Act (Public Law 101-167)
directs Eximbank to set aside 5 percent of its energy
industry export funds for renewable energy projects.
The Act also directed A.LD. to focus on energy
efficiency, renewable energy resources, and least-
cost energy planning in the development of national
energy plans, but additional funds were not appro-
priated. The Overseas Private Investment Corp. is
planning a $100 million Environmental Investment
Fund.

31Compared to other countries, U.S. foreign aid and assistance isa relatively smaller percentage of its GNP. The U.S. portion was 0.19 percent in 1987
and 0.21 percent in 1988. In 1987, the larger Western European countries provided an average of 0.42 percent and Japan provided 0.31 percent; Norway

topped the list at 1.1 percent.
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Box 1-C—Agencies and Organizations That Can Influence Greenhouse Emissions Abroad

This box briefly describes major U.S. and international ‘‘players’’ looking at climate change. While no
organization seems to place a premium on discouraging climate-modifying emissions for that reason alone, most
are exploring the ways in which their policies and programs may affect climate change. In addition to those listed
below, there are also many regional organizations, industry-sponsored consortia, non-governmental organizations,
and philanthropic foundations that influence energy and environment policy internationally.

U.S. Government Agencies

The Agency for International Development is the lead agency for administering foreign economic assistance,
through training, education and research, policy advice, technical assistance, and technology transfer. It is the
second largest bilateral aid donor in the world (following Japan), spending over $2 billion in 1989 on nonmilitary
Overseas Development Assistance. Of that sum, about 1 percent (between $100 to $200 million) is spent on energy
projects. A.LD. is presently undertaking an inventory of its activities and their related effect on climate change.

The Department of Agriculture promotes U.S. agricultural products and coordinates agricultural trade policy - =
with other U.S. agencies. The Forest Service administers timber sales and other activities in national forests and is
involved in international forestry issues. The Agricultural Stabilization and Conservation Service administers -
programs that provide cost-sharing for tree planting and forest management.

The Department of Commerce supports U.S. manufacturers and businesses in pursuing overseas export
opportunities, collects and disseminates commercial information, and supports other U.S. overseas programs,
including the Eximbank and the Overseas Private Investment Corp.

The Department of Energy is exploring, as a part of the forthcoming National Energy Strategy, how the U.S.
energy program contributes to climate change problems and what technologies may be best suited to mitigate the
problems. Among other programs, the department leads the multi-agency Committee on Renewable Energy
Commerce and Trade, which promotes trade of U.S. renewable energy technologies.

The Department of State has responsibility for overall conduct of U.S. foreign policy. It is the lead agency in
| negotiating any international agreements and heads U.S. participation in the IPCC process.
i The Department of Treasury has primary responsibility for U.S. financial policies affecting other countries and
| for international financial institutions. The department’s Office of Multilateral Development Banks directs the U.S.
| Executive Directors that sit on the boards of the multilateral development banks (e.g., the World Bank); through
the directors, the United States has been active in scrutinizing the banks’ environmental policies. The department
examines approximately 400 bank projects per year that might have adverse environmental effects.

The Environmental Protection Agency is examining climate change issues (including energy use,
deforestation, sea-level rise, CFCs, and methane) in developed and developing countries; it provided technical
support for U.S. involvement in the IPCC.

The U.S. Trade Representative is charged with formulating overall trade policy and with bilateral and
multilateral trade negotiations.

Independent U.S. Agencies/Corporations

The Export-Import Bank (Eximbank) is an independent government agency that facilitates exports of U.S.
goods and services, particularly in developing countries. Its main programs include direct loans to foreign
borrowers, export credit guarantees and insurance, and discount loans. Since it is not a development assistance
agency, it must have a reasonable assurance of repayment.

The Overseas Private Investment Corp. (OPIC) is a public/private corporation created by Congress that
directly finances projects sponsored by U.S. private investors in developing countries and provides insurance
| against political risks for U.S. private investments in those countries. In 1987, OPIC accounted for over $8 billion
¥ in insurance and $230 million in directly financed projects.

The U.S. Trade and Development Program, housed in the U.S. International Development Cooperation
Agency, funds feasibility and planning studies for projects involving export markets for U.S. goods and services;
its focus is primarily on large public sector projects.

: Continued on next page
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Box 1-C—Agencies and Organizations That Can Influence Greenhouse Emissions Abroad—
Continued

Multilateral Development Banks (MDBs)

The World Bank, the largest multilateral development bank, spent approximately $15 billion in 1989, including
$3.3 billion in the energy sector. Bank funding for free-standing environmental projects from 1990 through 1992
is expected to be about $1.3 billion. The Bank recently issued an operational directive outlining procedures for
assessing the environmental consequences of proposed projects; it is too early to ascertain its effects. In 1990, the
United States lost its position as the largest international aid donor to Japan. This change will reduce the U.S. voting
share in the Bank.!

The three regional MDBs—the Asian Development Bank, African Development Bank, and Inter-American
Development Bank—are also major sources of assistance and have a larger role than the World Bank in many
countries, for example in Central America. The latter two banks have provided about $1 billion for energy sector
projects since 1988. The Inter-American Development Bank, like the World Bank, has established procedures for
evaluating environmental impacts.

United Nations Agencies

The UN Development Program (UNDP) provides funding and advisory services to developing countries
dealing with trade in development technology. It spent approximately $122 million in 1988 for natural resource,
energy, and environment projects.

The UN Food and Agriculture Organization (FAO) is active in rural and agricultural research and
development, fuelwood and charcoal projects, and forestry issues (including coordinating the Tropical Forestry
Action Plan).

The UN Population Fund (UNFPA) provides technical and monetary assistance to developing countries on
population issues. It provided about $169 million in 1988 for programs in 141 developing countries.

The UN Environment Program (UNEP) coordinates environmental activities within the United Nations and
led the development of the Montreal Protocol to Protect the Ozone Layer. Along with the World Meteorological
Organization, UNEP coordinated the Intergovernmental Panel on Climate Change (IPCC), and is one of the
managers of the World Climate Program.

The UN Industrial Development Organization (UNIDO) promotes industrialization in developing countries
and provides assistance to improve industrial use of energy.

The World Meteorological Organization (WMO) monitors climate trends, provides a framework for research
on global climate models, and facilitates the exchange of meteorological information between countries. Along with
UNEP, it plays an important role in many activities involving climate change issues (see UNEP above).
International Science and Natural Resource Organizations

The International Council of Scientific Unions coordinates scientific research projects worldwide and works
with non-governmental organizations and intergovernmental agencies. It runs the International Geosphere-
Biosphere Program and is a joint manager of the World Climate Program with UNEP and WMO.

The Intergovernmental Panel on Climate Change (IPCC), set up in 1988 under the auspices of UNEP and
WMO, has been the primary international forum for addressing climate change. Its three working groups were
charged with: 1) assessing scientific evidence on climate change; 2) assessing likely impacts resulting from such
change; and 3) considering possible response strategies for limiting or adapting to climate change. The groups were
chaired by the United Kingdom, U.S.S.R., and United States, respectively. The IPCC’s final report was presented
to the UN General Assembly in the fall of 1990.

Other organizations focus on agriculture and forestry. The International Fund for Agricultural Development,
funded by OPEC and OECD members, makes financial resources available on concessional terms for agricultural
development in developing countries. The Consultative Group on International Agricultural Research is a network

3} of organizations that conducts agricultural research in developing countries. The International Tropical Timber

Organization provides a framework for coordination between tropical timber producing and consuming countries,
and the Tropical Forestry Action Plan attempts to enhance donor cooperation and funding in sustainable forestry
management.

IIn 1984, the United States had 19.5 percent of the voting power in the World Bank. This was larger than the combined voting power
of the next three highest donors. .
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On December 26, 1990, the United States an-
nounced that it will double the number of joint
trade-promotion programs in 1991; top priority will
be given to helping the U:S.S.R. increase its oil and
gas exploration and production capabilities—a
means of obtaining needed hard currency. In Decem-
ber 1990, the President also approved credit guaran-
tees for Soviet purchases of up to $1 billion in
American commodities, making the U.S.S.R. eligi-
ble for some Eximbank credits and guarantees.
However, the continuing upheaval in the U.S.S.R.
suggests that the Soviets may be unable to take full
advantage of these programs for some time. In
addition, the June 1990 trade agreement signed by
President Bush will not be submitted to Congress for
approval until Soviet emigration laws are revised, so
‘“‘Most Favored Nation’’ status cannot yet be con-
ferred on the U.S.S.R.

Second, Congress could continue the process of
streamlining restrictions on technology exports to
Eastern Europe and the U.S.S.R. This could be done
as part of the reauthorization of the Export Adminis-
rration Act and/or by providing new directions on
US. participation in the Coordinating Committee on
Multilateral Export Controls (COCOM), a nontreaty
agreement among 17 Western countries established
10 harmonize export control policies.

Third. Congress could provide further direction
regarding ““tied-aid’’ financing (i.e., linking foreign
aid to tinancing of foreign purchases of U.S prod-
ucts); such financing runs counter to free market
policies but is used by other OECD countries.
Congress already appropriated some resources for
tied-aid financing to Eximbank, which decided to
join with A.LD. in creating a $500 million tied-aid
pool to leverage financing for exports of U.S.
products.

Congress also could consider supporting—with
the cooperation of the host countries and perhaps in
conjunction with other donor countries—tech-
nology research and/or assistance centers in Eastern
Europe and developing countries. EPA already is
~oordinating the establishment of the Budapest

“Center in Hungary, and A.LD. has proposed that a

Global Energy Efficiency Initiative be developed to
promote pricing reform, end-use energy efficiency,
cogeneration, and private-sector activities.

Photo credit: W. Westermever
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Building Local Institutional Capacities

Many developing country and Eastern European
governmental agencies and NGOs lack the resources
and experience needed to plan and implement
projects, meet requirements of international donors,
and assess the impact of policies and budgets on
resources (29, 61). Building the institutional capaci-
ties of these governmental agencies and NGOs is
critical to the success of energy and natural resource
policies and programs. Bilateral agencies such as
A.LD. and multilateral assistance agencies such as
the World Bank, United Nations Development
Program (UNDP), and United Nations Environment
Program (UNEP) already provide some assistance to
help build these institutional capabilities.>?

32The 1989 International Development and Finance Act (Public Law 101-240) requires the U.S. Executive Directors to the multilateral development

banks to promote increased assistance and support for non-U.S. NGOs.
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Options—Congress could direct A.LD. to evalu-
ate the effectiveness of its activities in this area. If
found lacking, Congress could direct A.LD. to
increase its emphasis on this component. This would
likely require increased funding for education and
training; environmental information gathering and
analysis; conservation planning and policy analysis;
and coordination of regional authorities and community-
based organizations.

Redirecting Natural Resources Policy

Most developing country economies are based on
natural resources (29, 61), many of which have been
exploited rapidly during the past few decades. How-
ever, short-term revenue gains have come at the ex-
pense of the underlying resource base and the
long-term economic outlook for some countries.
During the 1980s, for example, some countries that
once were net exporters of tropical hardwood
products found that their forests could no longer
maintain a positive export flow. Resource depletion
in one area also can have unintended consequences
elsewhere—e.g., upland deforestation has increased
silting of reservoirs and flooding in many down-
stream areas.

Many national and multilateral development poli-
cies foster resource exploitation, including subsidies
for cattle ranching and short-term, low-rent licenses
for timber harvesting. Fortunately, direct bilateral
and multilateral assistance is beginning to be re-
structured to promote more environmentally sensi-
tive economic development, although much more
needs to be done. A.LD., the World Bank, the
Inter-American Development Bank, and UNDP,
among others, are all developing or have recently
adopted environmental assessment guidelines.

In addition, the food sector in developing coun-
tries is a major direct source of greenhouse gas
emissions, particularly methane from cultivating
rice and raising livestock. Most people in develop-
ing countries also rely on biomass fuels to meet their
cooking and heating needs; in some cases, this has
led to localized deforestation (from cutting fuel-
wood) or loss of soil nutrients (when dung and
agricultural residues are used as fuels).

Options—Congress could influence what hap-
pens in tropical forests through several means:

1. encourage continued change in multilateral
development bank (MDB) policies. For exam-
ple, Congress should continue to review MDB

progress in implementing environmental im-
pact assessment procedures, and in making
loans contingent on host country development
policies (e.g., eliminating subsidies that encour-
age inappropriate cattle ranching and poor
logging);

2. increase funding for A.LD. projects on agro-
forestry, sustainable agriculture, natural forest
management, and nontimber forest products;

3. direct A.IL.D. and the State Department to help
make the Tropical Forestry Action Plan and the
International Tropical Timber Organization,
both of which have been severely criticized
lately, more effective vehicles for promoting
forest conservation and improved commercial
forest management;

4. support development of a global forestry con-
servation protocol;

5. address family planning, land reform, and debt
reduction issues; and

6. provide directions for U.S. participation as a
donor in the new Global Environmental Facil-
ity, established in November 1990 (and coordi-
nated by UNEP, UNDP, and the World Bank)
to provide funding for projects on greenhouse
gases (e.g., non-CO,-emitting energy sources,
energy efficiency, reforestation, CFC substi-
tutes), biological diversity, and marine pollu-
tion.

The United States also can have some influence
on emissions directly emanating from the food
sectors of developing countries. Some of the policies
described above for tropical forests, for example,
would specifically involve agricultural projects.
U.S. bilateral aid programs could attempt to intro-
duce more efficient (in terms of greenhouse gas
emissions) agricultural practices; this must, how-
ever, be carefully tailored to fit existing social
traditions and economic conditions. At the same
time, Congress could help fund, through U.S.
bilateral aid programs and through multilateral
lending organizations, various research organiza-
tions (e.g., the Consultative Group on International
Agricultural Research centers) so that they could
expand existing programs in developing countries to
include methane reductions from livestock.

Redirecting Energy Policies

A.LD., United Nations agencies, and the World
Bank’s Energy Sector Management Assistance Pro-
gram provided over $200 million in fiscal year 1988
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for energy-related grants and assistance; in addition,
over $6 billion was provided for energy-related
loans. Including technical assistance from other
countries and technical support derived from por-
tions of the loans, total technical assistance for
energy may be on the order of $500 million per
year—Iless than 1 percent of total annual energy
expenditures by developing countries (28).

Until recently, much of this assistance, particu-
larly that from bank loans, focused on conventional
energy supply projects such as large hydroelectric
dams and coal plants. In 1989, for example, World
Bank lending for solar, geothermal, and wood-based
energy projects amounted to less than 1 percent of its
energy sector funding. Similarly, energy efficiency
has not been a significant focus (57).

Options—Congress could redirect U.S. (and at-
tempt to redirect multilateral) energy policies away
from large-scale energy projects, such as oil- and
coal-fired powerplants, and toward energy effi-
ciency, renewable technologies, and least-cost plan-
ning. Congress could ensure that A.LD. and the
Department of Treasury have sufficient resources
allocated to comply with the provisions of the fiscal
year 1990 Foreign Operations Appropriations Act
(Public Law 101-167), which is a step in this
direction.33

Congress also could consider expanding A.L.D.'s
Office of Energy program, which provides assist-
ance to developing countries in formulating strate-
gies for price reform. Similarly, it could encourage
A.LD. and the MDBs to work with the Eastern
European and Soviet governments to initiate re-
forms in pricing policies.

To overcome agency reluctance to fund small
projects, Congress could promote ‘‘bundling’’—
combining several small energy projects into one
large project that supplies a substantial amount of
energy and involves financial scales customarily
handled by large development banks (e.g., $5
million or more). Public Law 101-167 instructs the
Secretary of Treasury to work with borrowing
countries to develop loans for bundled projects on
end-use energy efficiency and renewable energy.

Photo credit: African Development Foundation

The juxtaposition of old and new technology: Guide
leads oxen around solar cells at water pump, part
of the Basaisa Project, Egypt.

Congress also could promote greater funding by
smaller development organizations.3* For example,
the Inter-American Foundation (IAF) and the Afri-
can Development Foundation (ADF) work closely
with the larger Inter-American and African Develop-
ment Banks to fund or implement community-scale,
grassroots development programs. These smaller
foundations generally have a greater ability to
examine smaller scale, modular programs than do
their parent organizations, but to date they have
rarely been involved in energy projects.

Population Policy Issues

The U.S. Government supported the right of
couples worldwide to control the number and
spacing of their children beginning in the mid-
1960s; under the Foreign Assistance Act as amended
in 1965, family planning is considered an important
contributor to economic development and improved
health and nutrition (11, 46). Most nations now
firmly support family planning assistance.

However, at the world population conference held
in Mexico City in 1984, the United States reversed
its historic position by declaring that population
growth was a ‘‘neutral’’ factor and that economic

3Public Law 101-167 directed A.LD. to idenrify key middle- and low-income countries in which energy and forestry policies could significantly
reduce greenhouse gas emissions. Four countries—China, Brazil, Indonesia, India—appear to emit as much greenhouse gases as the other developing
countries combined. Other countries considered strong candidates for attention include Poland, Egypt, Mexico, Thailand, Colombia, the Philippines,
Bangladesh, Nigeria, and Zaire. A.LD. currently does not provide direct assistance to China, Poland, or Mexico.

340Other mechanisms to facilitate private-sector trade in energy-efficient and renewable energy technologies were discussed above (see *“Technology
Transfer and Trade With Other Countries’’ above).
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development could compensate for any population
level. Associated with this change were new restric-
tions on A.LD. Thus, two important international
population assistance programs lost U.S. funds—the
International Planned Parenthood Federation at the
end of 1984, and the United Nations Population
Fund (UNFPA) in early 1986. Moreover, U.S.
funding earmarked specifically for A.LD.’s main
population account has declined in recent years,
from $290 million in fiscal year 1985 to an estimated
$218 million in fiscal year 1990 (44).3

Some people argue that family planning assist-
ance should be reduced or eliminated as a part of
international aid (11). However, the UNFPA (38)
concluded that more assistance is needed if the
world’s population is to stabilize—sometime early
in the 22d century—at a level of 10 or 11 billion
people (this is the UN’s “‘mid-range’’ projection). In
particular, more assistance is needed to eliminate the
large ‘‘unmet need’’ for family planning services;
the UNFPA estimates that the additional direct cost
of providing contraceptive services would likely be
less than $1 billion per year, but that several billion
dollars per year also are needed for a range of backup
activities (e.g., education and communication, women’s
programs, research and evaluation).

Any global warming policies thus must include
decisions on the. U.S. role in international family
planning. As indicated above, this issue has been and
still is highly contentious. Nevertheless, Congress
could reconsider the appropriate level of funding,
how funds should be distributed, and under what
restrictions or sanctions they should be distributed.

CONCLUDING REMARKS

Currently, the United States and other industrial-
ized countries (including the U.S.S.R. and Eastern
Europe) contribute up to two-thirds of all green-
house gas emissions, mostly from fossil fuels used
to power these highly energy-consumptive societies.
There are opportunities for industrialized countries
to stabilize or decrease their annual emissions of
*  greenhouse gases. However, some sectors in Eastern

1’Europe and the U.S.S.R. are also likely to increase
CO, emissions still further. In the U.S.S.R., for
example, there is only 1 car for every 25 people. In
Poland and Hungary, living areas average 10 to 15

square meters per person as opposed to the U.S.
average of 60.

Developing countries currently contribute at least
one-third of greenhouse gases, mostly from land use
changes and practices (e.g., tropical deforestation,
rice cultivation, and livestock). But, CO, emissions
will surely rise for developing nations still building
an industrial base, just beginning to supply electric-
ity to their people, and increasing the use of modern
methods for cooking, heating, and transportation.
Efficiency investments, while crucial to growth, can
only decrease the need for new power; they can not
eliminate it. Thus, if current trends continue, tle
greenhouse gas contribution from developing coun-
tries will grow quickly within a few decades to equal
or exceed those from the developed world.

Social, cultural, and economic differences will be
of paramount importance in any international nego-
tiations that take place regarding climate change. For
example, reductions in per-capita living standards
(which reflect many of the above factors) are not a
desirable policy goal, especially for countries that
are well below the average. A goal for these
countries is to decouple greenhouse gas emissions
from desired economic growth. Conceptually, there
are several ways to achieve this—switching to
nonfossil fuels (e.g., solar, nuclear), increasing the
efficiency of emergy and materials use, reversing
tropical deforestation, and implementing sustaina-
ble use of forest and agricultural resources. More-
over, no examination of the nature and dynamics of
development, natural resource and energy use, and
environmental protection can omit consideration of
population growth nor, for that matter, issues such as
foreign debt.

Options for the U.S. Congress are limited when
dealing with the actions of other sovereign nations.
However, Congress could directly encourage reduc-
tions in greenhouse gas emissions by adjusting aid
policies and processes to take greenhouse gases into
account. It could also encourage development and
transfer of appropriate technology, encourage corpo-
rate ventures into nongreenhouse gas emitting tech-
nologies, and work towards adoption of interna-
tional protocols.

35These are actual or estimated expenditures and vary slightly from official authorizations. Total funding for population-related projects was slightly
higher, because some family planning projects also are funded under other accounts.
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The United States is the world’s leading industrial
society and largest single producer of CO,. Major
reductions of CO, and other greenhouse gases will
require significant new initiatives by the Federal
Government, the private sector, and individual
citizens. The economic cost of these initiatives could
be considerable. And many of these efforts must be
sustained over decades.

OTA'’s analyses suggest that if the United States
enacts a ‘‘Moderate’’ set of low-cost technical
options, CO, emissions in 2015 will be about 15
percent higher than 1987 levels. If the United States
enacts a ‘“Tough”’ package, CO, emissions in 2015
could be as much as 35 percent below 1987 levels.

But, if the United States takes no action, emis-
sions could increase by SO percent in the next 25
years. This would continue the trend seen in the
1980s. Since the last two oil crises in the 1970s,
concerted efforts to conserve energy have dwindled
on all fronts—from government research and devel-
opment to personal purchasing decisions. Many
other goals diluted these efforts as energy prices
dropped in the 1980s. '

Now, as we begin the 1990s, several overarching
issues loom on the horizon—energy insecurity, as
demonstrated by the events in the Persian Gulf;
domestic- environmental problems as evidenced
by numerous oil spills and persistent air pollution;
global environmental degradation such as the
Antarctic ozone hole, and tropical deforestation; and
sustainable development as the Third World strug-
gles to bring burgeoning populations into the
industrial age and compete in world markets.

All of these concerns are difficult to control
unilaterally, yet the changes they could induce in the
average U.S. citizen’s life over the next few decades
may be profound. However, a common thread runs
through these issues and can serve as an overall
national goal—efficient energy use and conserva-
tion of natural resources. Ultimately, achieving
this goal can help to sustain industrial output,
competitiveness, and our overall quality of life.
However, getting there will not be easy. Many of the
options identified in this report can help move us in
this direction while simultaneously reducing green-
house gases.
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February 7, 1991
MEMORANDUM FOR D. ALLAN BROMLEY
FROM: NANCY G. MAYNARDN}‘

SUBJECT: Framework Convention Negotiations Update

Attached is a summary of the first three days of the Framework Convention
negotiations.
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moving faster than policy.

Climate Change Strategy
US Says No With a Smile

by Eco Reporter

The pollution policies of the United
States, which hosts world climate
negotiations, yesterday attracted renewed
criticism from environment groups and
governments of countries vulnerable to
sea level rise.

Michael Deland, Chairman of the US
Council on Environmental Quality
addressed the opening session of the
Climate Convention Negotiations
(Intergovernmental  Negotiating
Committee for a Framework Convention
on Climate Change) at Chantilly near

Continued on back page, column 1
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CLIMATE TALKS
START IN RECORD
WINTER HEAT

WAVE

by Eco Staff

Temperatures in Washington DC
broke a 108 year old record on the day
that negotiations on global warming
began. At Washington's National Airport,
temperatures hit 70°F (21°C) breaking a
recordsetin 1883, 68 'F(20°C)according
to the US National Weather Service.
Temperatures at Dulles Airport reached
70°F (21°C) topping the previous high
for February 4th of 53°F (12°C) by 17°F
(10°C).

One day's record'proves' nothing but
the run of hot years has also now created
a hot decade. In fact, 1990 set another
global temperature record. Three
different methods of measuring the
surface temperature of the earth
concluded that 1990 was the warmest

Continued on page 6, column 2

LAWYERS DRAFT

CLIMATE CONVENTION

by Eco Staff

Debate began onalegal draft treaty on
climate change yesterday, as delegates
from over 200 countries gathered at
Chantilly, Virginia to beginnegotiations
onclimateprotection. A draft washanded
over to them by the IPCC Topic Group

Continued on page 6, column 1

Environmental
NGOs —

« OECD nations should reduce
energy CO, 20% by the year 2000.

« Industrialized countries should
end deforestationand the destruction
of all primary forests by 2000.

* Developing countries should
phase out deforestation of primary
forests as rapidly as possible, in
most cases by 2000.

Full NGO Statement to Climate

Conferenence—pages 2-3.
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CONEFEFERENCE "BREFORT _

STATEMENT BY ENVIRONMENTAL NON-GOVERNMENTAL
ORGANIZATIONS PRESENT AT THE INTERGOVERNMENTAL

NEGOTIATIONS ON A CLIMATE CHANGE CONVENTION

The following statement reflects the
broad consensus of the Climate Action
Network, representing more than 25
environmental non-governmental
organizations from over 40 countries.

In light of the conclusion of the
Intergovernmental Panel on Climate
Change (IPCC) that immediate global
CO, emissions reductions of more than
60% would be required to stabilize
atmospheric concentrations of this gas at
current levels, this statement identifies
the minimum elements that should be
contained inaclimate change convention.

Industrialized countries bear the main
responsibility for the high concentration
of greenhouse gases in the atmosphere.
To reduce the chances of potentially
catastrophic climate change and to
enhance the ecological security of the
planet, prompt and decisive action must
be taken now. To be effective, a climate
change convention should include the
following specific commitments:

Goals

The Convention should set the
objective of stabilizing atmospheric
concentrations of greenhouse gases at
levels low enough to limit future damage
to human communities, agriculture,
ecological systems, biological diversity,
and coastal communities. Based on the
best available scientific information, the
peak atmospheric concentrationof carbon
dioxide, the most important anthro-
pogenic greenhouse gas, should not be
allowed to exceed approximately 400
parts per million. The peak level for all
greenhouse gases, including carbon
dioxide, on a carbon dioxide equivalent
basis, should not be allowed to exceed
approximately 475 parts per million.

These levels for peak atmospheric
concentrations are based on the scientific
and technical investigations of the
Intergovernmental Panel on Climate
Change and the Stockholm Environment
Institute. These levels could limit the
long term temperature increase to about

one to two degrees Celsius from pre-
industrial levels and could hold the
maximumrate of temperature increase to
0.1 degreeCelsius perdecade. Inaddition,
potential sea-levelrise could be limited to
20-50 centimeters above current levels,
and maximumrate of rise of between two
to five centimeters per decade. Even if
temperature change and sea-level rise
can be held to these levels, there may be
serious ecological damage.

Substantive Elements
The followingelements to be included
within a convention are essential to
establishing a process that will reach the
goals described above.

1) Industrialized Countries Reduce
CO, Emissions

Industrialized countries, with 25% of
the world’s population, are responsible
for 75% of current global emissions of
CO, fromtheenergy sector. This factand
the dominant role of this source makes
reductions in CO, emissions from the
energy sector in industrialized countries
the most important action needed to
combat global warming. OECD nations
should haveabinding obligationtoreduce
energy-related CO, emissions by at least
20% below 1988 levels by the year 2000.
Other industrialized nations should
achieve this target by the year 2005.
Deeper cuts in CO, emissions by
industrialized countries will be required
after these dates.

2) Developing countries slow
emissions growth

Developing countries, with 75% of
the world’s population are responsible
for 25% of global CO, emissions from
the energy sector. These emissions are
expected to grow to meet legitimate
development needs. In order to remain
within the global CO, target specified
under the “Goals” section above,
developing countries would have to limit
theiraggregate CO, emissionsso thatthey

increase by no more than 50% over 1988
levels by 2005. The incremental costs of
achieving this target should be borne by
the industrialized countries.

The development path and norms of
the industrialized world have been
extended to developing countries through
a package of international and national
initiatives, policies and financial
assistance. As a result, many of these
countries have fallen into a cycle of debt
and dependence from which they are
unable to emerge. This plight, and the
wide variations among developing
countries, compel anew set of initiatives
guided by new principles to enable the
developing world to control its CO,
emissions while realizing aspirations for
a better quality of life for its people.

3) Biomass

Biomass cultivation and use can be
both a major source and sink of CO,.
While establishing policies to address
biomass, we must not destroy the natural
carbon sinks in forests, oceans, and
elsewhere.

Industrialized countries should end
deforestation and the destruction of all
primary forests by 2000. Countries with
less than 15% of original primary forest
should halt deforestation of primary
forestsby 1995. Inaddition, anetincrease
in forest cover through national
reforestation and afforestation goals
should be sought by 1995.

Developing countries should phase
out deforestation of primary forests as
rapidly as possible, in most cases by
2000. Countries forced to make a large
shift from timber to non-timber based
industries should beeligible foradditional
financial incentives. Conservation
strategies designed tomeet this goal must
recognize the many forces contributing
to deforestation such as agriculture,
population pressure, trade barriers and
government subsidies which encourage
the clearing of forests. These strategies
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should promote the transition to non-
destructive models of forest use and
establish reforestation and afforestation
goals to regenerate degraded lands.
Any mechanisms linking forests to
their carbon sink potential must include
safeguardstoprotectbiodiversity, cultural
diversity and other ecosystem services.

4) Methane

Methane provisions should require
countries to virtually eliminate emissions
from natural gas transmission lines, coal
seams,and landfills while “best practices™
(e.g.conversionofagriculturalandanimal
waste to biogas) should apply in the
agricultural sector.

5) Funding Mechanisms

A climate change fund, comprised of
new and additional resources, must be
established by industrialized countries to
enable states to meet the aforementioned
commitments. Priority for these funds
should be givento the most cost-effective
options for reducing greenhouse gas
emissions. Inthelongerterm, technology-
exchange mechanisms and market
incentives, possibly including emissions
trading, will need to be developed.
Mechanisms for provision of technical
assistance are also essential.

This funding mechanism must ensure
public participation. Government
agencies, NGOs, and citizens groups all

have an essential role to play in
determining how these funds are used.
Safeguards should be established to
prevent the export of outmoded
technologies.

6) Greenhouse Gas Plans

Each country should be required to
prepareareporton projected greenhouse
gas emissions and a plan identifying
policy options for their control. Such
plans should incorporate least cost
planning, urban planning and the
elimination of subsidies to greenhouse
gas-emittingactivities. Countries should
begin to prepare such plans before a
convention enters into force. Interim
funding should be made available to
countries which require such assistance
for preparation of such plans.

7) Institutional Structure

An effective institutional structure,
including the establishment of an
adequate Secretariat to ensure data
collection, enforcement, assessment,
monitoring and reporting, together with
an equitable decision-making process,
is essential. In addition, as with funding
mechanisms, thedevelopmentobjectives
of all sectors of society must be
incorporated into institutional structures
by means of complete public
participation.

A process must be established to set

long term goals and scenarios in order to
define future greenhouse gas budgets
consistent with the global atmospheric
concentration limitsdiscussed above, and
to apply such budgets at the national
level.

Organizational Issues

1) Working Groups

Four working groups should be
established: energy, forests, technology
transfer/financial assistance and
institutional issues. Close coordination
between working groups on forest and
energy and on financial/technology
assistance will be essential. The Energy
Working Group should considernot only
control measures for CO, and methane,
butalso promotion of renewable energy.
A Technology Transfer/Financial
Assistance Group should consider
requirements for adaptation. The
Institutional Working Group should
identify both institutional requirements
of a convention and desirable links to
other relevant international institutions
and agreements.

2) Rules of Procedure

The Rules of Procedure should
provide for broad access to the
negotiations by NGOs, including
working groups, and the right of NGOs
to speak and to present papers.

Uhantilly

Chantilly was delighted to have been
invited to a reception at the tasteful
Westfields International Conference
Center on Sunday. Chantilly met a
number of quite charming civil servants
[blue collar workers] from several
continents, apparently at some sort of
conventionto do withthe weather, which,
Chantilly is pleased to report, has since
been unseasonably warm. Yesterday
groundhogs were gambolling, bluebirds
were tripping from bough to bough, and
chickadees were squeaking inthe bushes.

The spring-like mood of nature didn't
seem to have infected some of the visitors
however. Chantillymeta very downcast
white haired Swedish gentleman while
takingaride in the gilded revolving door,

andadoctor from Egypt who also seemed
to be in two minds about the gathering.
Allinall though, the crowd at Westfields
seems pleasant enough and the food is
good, although it's difficult to work out
whattheir conventionis all about because
it's only described as an Inter-
governmental Negotiating Committee:
obviously it's some big secret that the
Government wants to keep under wraps.

Chantilly has also heard that
Westfield's next venture will be
something called a ‘climate change theme
park'. Popular features are expected to
include solar bumper cars, a perpetual
motion waterfall,and acold fusion buffet.
What a shame that there's no public
transportation access.

Chantilly learnt from one of the red-
coated Westfields footmen - individually
recruited in Orlando - that the
environmental 'NGOs' (whatever they

may be) attending the same convention,
are worried that they may be excluded
fromfull participationin the negotiations.
Apparently there is something known as
the 'UNCED' which takes place down in
Brazilin 1992, and they fear that the civil
servant types will try to keep them out.
It's all a bit obscure but there must be
money in it somewhere and Chantilly is
convinced that these conventionsare good
for the local economy. Apparently the
current event cost the US Government
over $2m to hold, and Chantilly was
interested to meet several engaging
representatives of the oil and coal
industries, including one lady who
seemed to be on something called 'the
Australian delegation’: perhaps they've
discovered coal and oil reserves under
Westfields ?
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LEADERSHIP AND
INACTION

'President Bush has established the
comprehensive strategy foractionand
leadership outlined on the following
pages. This strategy flows from his
commitment to responsible
stewardship of the planet, which
includes the promotion of growth and
sound environmental policies. It is
built upon a series of actions which
will have broad ranging benefits -
from curbing air pollution, to
conserving energy, to restoring forest
lands - and which will help curb net

An Action Agends

Looking Through
'America’s Climate

Change Strategy’

by Richard N. Mott, Treaties Officer,
WWF International

America’ sClimate Change Strategy—

An Action Agenda, released today at the
openingnegotiations ona global warming
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greenhouse gas emissions.” These
are the opening lines of the United
States of America’s Climate Change
Strategy, subtitled AnAction Agenda.

The document stresses that to be
successful, a global climate change
strategy must be comprehensive
(taking in all gases, sources, sinks),
long term, flexible and integrated.
Few could much disagree with these
thoughts, although they are scarcely
original. But they do not constitute
leadership or action.

Given that rhetoric and attractive
design do not in themselves make a
case for leadership, the US policy
document can be judged only on its
commitment to action. Top of the list
comeseliminating CFCs: atransparent
attempt to claim credit for actions
which all major countries are
undertaking under the Vienna
Convention, although others do not
try tohave themdouble-counted. Next
come Clean Air Act measures bom
not fromleadership onthe greenhouse

OPINION AND ANALYSIS

treaty, signals a significant and positive
shiftintone in the Administration’s stance
on the climate issue. The document is
the most elaborate statement of US
climate policy to date, and, as
incorporated into welcoming remarks of
the first sessionof the Climate Convention
negotiations , seems intended to recast
the US as a supporter of action on global
climate change.

The US strategy, however, sets no
basic objective to limit global climate
change. Instead it contains a series of
diverse measures with climate benefits,
but which were taken for reasons
unrelated to climate change. Indeed, the
‘strategy’ relies almost entirely on US
commitments to cut ozone-depleting
chlorofluorocarbons (CFCs), already
agreed to under the Montreal Protocol.
Stripped of the CFCs reductions, the
strategy actually allows a continued
increase in US emissions of all other
greenhouse gases taken together, up to
theend of the century. Thisislargely due
to a 15% increase in US emissions of
CO,, the single most important

effect but from environmentalist
pressure over acid rain. And so on.

‘The United States’ it declares
under the picture of the President, ‘is
taking action’. And as host to these
negotiations and the world’s number
one greenhouse polluter, the US
should be leading the way into action.
But it is not. The US has no firm
national target to reduce carbon
dioxide. Or methane. Itis falling yet
farther behind countries such as
Germany, the Netherlands, Australia
and Austriathathave gone farther and
faster and whose policies are tighter
and clearer.

Although this document may be a
welcome sign of a warm up, the US is
not up and running on the climate
issue. Intruthitisnot yeteven walking.
George Bush’s ‘strategy’ is mainly an
exercise in laissez faire in which
windfall policies and serendipity are
repackaged as concrete action. It is
thesort of exercisethe American body
politic can take while lying down.

greenhouse gas.

The US position’s central
philosophical premise is the so-called
‘Comprehensive Approach’—which
assigns a warming index to each of the
several greenhouse gases. Nations can
then be given an integrated greenhouse
gastarget, which they are free tomeetby
reducing emissions of those gases that
are easiest or least costly to control.

Despite its theoretical appeal, the
Comprehensive Approach has received
a mixed review by the world
environmental community which fears
the approach will be used as a political
device to ‘double-count’ CFCs
reductions already committed, and to
divert attention from the more urgent
task of controlling CO, emissions. As
released today, the US Strategy




' unfortunately bears out both concerns.

A better interpretation of
comprehensive action would be to
mandate reductions in emissions of al/
greenhouse gases, reserving the flexibility
inherent inthe approach forimplementing
aggressive reductions obligations; not as
a means of avoiding them at the outset.
The long lead time needed to make
infrastructural changes in the energy and
transportation sectors makes CO, a
priority candidate for early action.

America’s Climate Change Strategy
isreplete with graphs and charts but they
fail tomention the following salient facts:

« The US remains the world’s greatest
emitter of CO,. Its CO, emissions are
more than 19 metric tonnes per capita—
afigureroughly twice percapitaemissions
in the United Kingdom, France, the
Federal Republic of Germany, the
Netherlands, orJapan. (Chart 22 at p. 15
obscures the great divergence in the
various countries’ emissions baselines.)

» High US emissions in the
transportation sector are not a function of
low population density. Chart 26 atp. 18
and accompanying text attribute high US
transportationemission to low population
density compared to Western Europe
and Japan. In fact, US emissions in areas
of comparably dense population still run
2-3 times higher than Europe—due in
part to low fuel pricing here, urban
settlement patterns, and lack of effective
public transportation.

 Stabilizing global emissions is
madequate to prevent ever-increasing
atmospheric concentrations. Real
reductionsinemissions areneeded. Were
the US simply to stabilize its overall
greenhouse gas emissions, it would still
lag far behind those industrialized
countries that have pledged to control
CO, as well as eliminate CFCs.

The US ‘strategy’ released today is
the US’s most complete acknow-
ledgement that climate change is a threat
significant enough to justify action now.
To this extent it is a step forward.
Unfortunately, the content of the strategy
lacks a core commitment to address
climatechange, relying instead onactions
takeninpursuitofother objectives. While
the measures listed in the US program
demonstrate the extent to whichaclimate
policy can be harmonized with other
environmental and social programs, they

are no substitute for a real commitment
to protect the global climate. The true
measure of US commitment to effective
action on climate will be support for a
treaty to be signed in 1992, and one that
mandates significant and near-term
reductions of CO, emissions by the
industrialized countries.

* WWF-International is tbased in
Switzerland.

VIEW FROM TUVALU

Saving Ghana's
Forests

By Elizabeth Acheampong, Friends of
the Earth - Ghana

Climate changewill affectallcountries
and the potential impact on Ghana
could be disastrous. Ghana’s socio-
economicprogressisheavilydependent
on agricuttural performance: the Sahel
desertis already encroaching upon the
northem part of the country, and towns
inlow-lyingcoastalareas arethreatened.
There has been a general small, but
consistent increase in dryness of the
environment.

Ghana’s emission of greenhouse
gases is low. The country is not
industrialized, and hydroelectricenergy
generates our power. Because Ghana
depends on rainforest agriculture,
preservation of the forest as a sink for
carbon dioxide will be the primary way
for Ghana to help address global
warming.

We have come to this conference
expectingtoseeanegotiated framework
whereby the industrialized countries,
who have been causing the problem of
climate change, would commit
themselves to substantial reductions in
carbon dioxide emissions.

Wecan contribute towards reducing
climate change by reducing activities
which diminish our forest. In addition
thiscould preservebiodiversity, prevent

drought, and improve water supplies.

The forestry sector is a key
component of Ghana's economy
because of its ability to directly or
indirectly control most other sectors. It
governs regional survival. The
government established a Forestry
Department in1909tocreatearesource
base through the demarcation and
mapping of forest reserves and the
enactmentoflawsandregulationswhich
give the timber resources legal
protection. At that time, the population
was about one million. Since then, the
national population has grown to 4.6
million in 1957, 8 miillion in 1970, and
12.5 million in 1984. This represents a
twelve foldincrease in population since
the demarcation of the forest reserves.
People have rampantly encroached
upon demarcated forest illegally,
sometimes establishing whole new
towns within forest reserves.

Our agricultural practices have
tfransformed forest cover into semi-
savannah andincreased theincidence
of bush fires. As the population
increases, the slash and burn shifting
cultivation practices have taken their
toll on the land. Fallow periods on
agricultural land continue to shorten.

Ghana has three main export
commodities-cocoa, preciousminerals,
andtimber. Asthecocoaprice continues
tofall, thereisaddedpressuretoproduce
moretimbertoincreaseexporteamings
to cater for foreign debts and to meet
our balance of payments.

We need the forest for survival.
However, immediate pressing
problems, suchasdealingwithextemal
debtandourinability to meetbalance of
paymentneeds, makeitimperativethat
we export timber and other forest
products.

We cannot leave the forest alone.
But with financial and technical
assistance, we can reduce, if not halt,
deforestation. We can also increase
forestcoverthroughforestmanagement
and afforestation programs.

VIEW FROM TUVALU
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Continued from page 1, column 2

on legal measures. The legal draft
framework for a Convention on Climate
Change has been submitted to the
delegations as a basis for discussion and
the framework into which other
substantive elements could be placed.
The draft is simply a skeleton of an
agreement in lawyers language and is
still far from the sort of agreement which
countries hope to reach in June 1992 at
the United Nations Convention on
Environment and Developmentin Brazil.

Environmental observers acknow-
ledge that negotiation of legal language
will be along process and that any initial
draft will be substantially changed. But
they fear that the current draft starts off
weak and may be further watered-down.
“This draft clearly lacks sufficient
ambition and needs substantial change to
implement the conclusions of the IPCC”,
says Annie Roncerel of Climate Network
Europe in Brussels.

The present draft is essentially an
adaptionof the 1985 Vienna Convention
for the protection of the Ozone Layer. It
mirrors its structure (both consist of 21
Articles) and echoes, almost to the word,
the obligations of the Vienna Convention.
Thus, therebyrelieson general obligations
(Article 2) to ‘cooperate’ in exchanging
information, to develop ‘appropriate
mechanisms’, and proposes that parties
‘adopt measures and strategies’ to limit
climatechange. Any concrete obligations
for the reduction of greenhouse gas
emissions (CO, is not mentionned )
would, under this scheme, be left to
subsequently concluded protocols, much
as the Montreal Protocol followed the
Vienna Convention.

Roncerel sees Article 17, ‘entry into
force,” asanother example of the lawyers
setting their sights too low. Paragraph 1
of this section provides that the
Convention is to enter into force on the
90th day after it has received the 40th
signatory. Paragraph 2 lays down the
same condition for Protocols
susbsequently adopted. By contrast, the
1979 Convention on Long-Range
Transboundary Air Pollution required
the signature of only 24 parties to enter
into force. Yet, three years after it was
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ready for signature, only 12 parties
acceded. Its entry into force was slow.
The Vienna Convention - regarded by
most governments as the most successful
environmental treaty - moreover required
20 signatories.

Other time limits contained in the
draft differ from those included in the
Vienna Convention. Article 6(2), for
example, permits an Extraordinary
Conference to be convened, provided a
request gains the necessary support from
other parties, within a period of three
months. The corresponding time frame
within the Viennaconventionis6 months.
Similarly, Article 9, dealing with
amendments of the Convention and with
Protocols, calls for atwo-thirds majority
vote, where the Vienna Convention
demands three quarters.

Annie Roncerel concludes that in its
present form “not only would such a
Climate Convention not contain any
substantialcommitments, butits adoption
will be excessively delayed and it will
lack the necessary flexibility to respond
to new issues’.

Countries delegates have to work hard
to improve it and start negotiating on a
real draft Treaty. Compromise should
not come at the begining of the
negotiations. That comes, if at all, at the
end!

Quotes of the Day

"America's Climate Change
Strategy includes actions thatwill resuit
in U.S. greenhouse gas emissions in
the year 2000 being equal to or below
1987 levels.”

"As President Bush has writtenin a
letter being delivered to each of you
today: 'We are preparedto work openly,
diligently, and respectfully toward
achieving the goal of completing a
climate change convention in time for
its signature at the United Nations
Conference on Environment and
Development in June of 1992.™

"We are united in the belief that
despite large uncertainties, the
potential threat of climate change
justifies taking action now."

"In the final analysis, it is progress
that counts.”

Michael R. Deland Chairman, US
Council on Environmental Quality

"A record-breaking day for
Washington, D.C., in February"

Professor G.O.P. Obasi Secretary-
General of the World Meteorological
Organization

Record Temperatures — Continued from page 1, column 2

yearonrecord. Theresults were released
in January, 1991 by scientists from the
BritishMeteorological Office, the NASA
Goddard Institute for Space Studies
(GISS)and the Air Resources Laboratory
of the US National Oceanic and
Atmospheric Administration (NOAA).

The BritishMeteorological Office data
is based on measurements of land and
marine temperatures. The GISS
measurements are land surface only and
the NOAA data set is based on balloon
based radiosonde network measuring
temperatures at all altitudes through the
atmosphere. Both the British and GISS
records extend for about a century or
more and the NOAA data set is thirty
years old.

In releasing the data all the scientists
emphasized that it was more important to
play attention to multi-year trends than to
the results of a single year. The 1980s
was the warmest decade in the available
records.

The scientists noted that 1990 was
warmer than any other year despite the
absence of El1 Nino, a climatic event that
occurs every few years in the Pacific
Ocean that adds significantly to global
temperatures. It is expected that if an El
Nino were to occur global temperatures
could easily exceed the record of 1990.

Also noted was the fact that a strong
warming trend is evident in the record in
recent years. The NOAA record, for
example, indicates that the 1980s were
about .3°C above the 1960s.




CONFERENCE BRIETF

Scientific Background to
the Negotiations

Dr. Daniel A. Lashof, Senior Scientist
oftheNatural Resources Defense Council
reviewstheroleof scienceinbringing the
world community to the start of climate
negotiations.

The June 1988 Toronto Conferenceon
the Changing Atmosphere, warmned that
‘humanity is conducting an unintended,
uncontrolled, globally pervasive
experiment whose ultimate consequences
could be second only to a global nuclear
war,” and called on the world to cut CO,
emissions from fossil fuel combustion
20% by 2005. In the last two years the
declaration of this ad hoc group of
scientists, environmentalists, and policy
makers has been strongly reinforced by
the Intergovernmental Panel on Climate
Change (IPCC), the Second World
Climate Conference, and the Stockholm
Environment Institute.

The IPCC, which was established in
the fall of 1988, completed its First
Assessment Report last summer. The
first working group, chaired by Dr. John
Houghton, Chief Executive of the British
Meteorological Office, has provided the
most authoritative scientific assessment
of global warming ever conducted.
Preparation of the report involved most
of the active scientists working in the
field: 170 scientists from 25 countries
contributed sectionsand 200 others served
as reviewers.

Under a “Business-as-Usual”
emissions scenario the IPCC predicts
that the Earth will be 3-6°C (5-10°F)
warmer than preindustrial times within a
century. Conditions would be warmer
than any encountered during the last
150,000 years by the middle of the next
century. The IPCC also examined a
scenario in which warming would be
limited to 1-3°C (2-5°F) by reducing CO,
emissions 50% by the middle of the next
century and controlling other greenhouse
gases.

Detection

A great deal of public attention has
focused onobserved temperature changes
over the last century. The IPCC
concluded that the earth has warmed
significantly, by 0.3-0.6°C (0.5-1.0°F),
and that ‘the size of this warming is
broadly consistent with predictions of
climate models, but it s also of the same
magnitude as natural climate variability.
Thus the observed increase could be
largely due to this natural variability;
alternatively this variability and other
human factors could have offset a still
larger human-induced greenhouse
warming. The unequivocal detection of
the enhanced greenhouse effect from
observations is not likely for a decade or
more.” This carefully worded statement
underscores the danger of a wait-and-see
policy. It makes no sense to wait for
‘unequivocal detection’ while we see
ourselvesbeing committed to ever greater
warming. The scientific consensus that
this warming will occur is clear,
regardless of uncertainty over what has
caused the warming to date.

Fortunately, the consensus of world
leaders is that we should not wait.
Ministers and other representatives from
137 countries (including the United
States) at the Second World Climate
Conference last November declared that
‘the potentially serious consequences of
climate change, including the risk for
survival in low-lying and other small
island States and in some low-lying
coastal and arid and semi-arid areas of
the world, give sufficientreasons to begin
by adopting response strategies even in
the face of significant uncertainties, and
called for negotiating an international
convention on climate change by June
1992. The Ministersagreed ‘the ultimate
global objective should be to stabilize
greenhouse gas concentrations at a level
that would prevent dangerous
anthropogenicinterference withclimate.’

Limits Exceeded
The implicationsof this objective were
spelled out by the Stockholm
Environment Institute (SEI) in a recent
rgport on Targets and Indicators of
Climatic Change. Thisreport concludes

that dangerous interference with climate
canonly beavoidedif therate of warming
is kept to less than 0.1°C (0.2°F) per
decade, and the absolute warming is
keptto less than1-2°C (2-4°F) compared
with pre-industrial times. Warming
greater than the lower limit of 1°C(2°F)
‘may elicitrapid, unpredictable, and non-
linear responses that could lead to
extensiveecosystemdamage,’” 2°C (4°F)
while beyond 'the risks of grave damage
to ecosystems, and of non-linear
responses, are expected to increase
rapidly.” The world may already be
committed to exceeding the lower limit.
Even the upper limit is likely to be
avoided onlyifimmediate actionis taken
to cut emissions so that peak CO,
concentrations are limited to about 400
parts per million.

The success of the upcoming
negotiations must be judged on the
progress made toward the critical
objective of preventing dangerous
climatic change.

ECO NEWSLETTER

This is the first issue of ECO
newsletter, produced as a cooperative
effort by the environmental NGOs
attending the conference. ECO will
accept contributions from delegates
and others, and suggestions astostories
which should be covered or people
who should be interviewed. ECO is
produced at the National Wildlife
Federation's Educational Facility in
Virginiaand can be contacted at (703)
790-4010/4012 or 4013, FAX (703)
7904011.
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Continued from page 1, column 1

Washington yesterday, by introducing
America’s Climate Change Strategy: An
Action Agenda. Environment groups
welcomed the recognition in the glossy
colored brochure that action to combat
global warming is now needed. “The
documentrepresentsasignificant change
in tone for the White House,” said Scott
Hajost of the Environmental Defense
Fund. Environmental analysts point out
that the US still plans for a large increase
in CO, emissions, while the European
Community is already planning a freeze
by 2000 and subsequent decreases. The
report states the Strategy will resultinUS
greenhouse gas emissions in the year
2000 being equal to or below the 1987
level.’

Environmental  organizations
attending the Climate Convention
Negotiations as observers particularly
objected to the US practice of ‘double
counting’ reduction in the greenhouse
gas CFCs, which already has to be
controlled under the Montreal Protocol.
They point out that all CFC producing
countries have agreed to phase-out these
compounds because of their threat to the
stratospheric ozone layer, and none of
them, except the US proposes to claim
this as a credit on greenhouse emissions.
US CO, increases are disguised by
‘double counting’ the CFCs, say groups.
One observer noted that if Germany did
itsaccounting the way the US proposesit
would be able to claim about a 40%
reduction in greenhouse gases by 2005.
“The kind of emissions stabilization that
the US now plans willlead to increases in
greenhouse gas concentrations and a
commitment to massive global warming
at a rate of 2-5°C over the next 100
years,” says Dan Lashof of the Natural
Resources Defense Council.

Energy

Previously the US has said that the
National Energy Strategy (NES), being
prepared by the Department of Energy,
would be the forum for addressing CO,
emissions from fossil fuel use. But the
CO, reductions identified in the Climate
Strategy amount to less than 40 million
tonnes of carbon (under 3% of current
emissions). Thisis, says Lashof, too little
to significantly offsetexpected growthin
US CO, let alone stabilize or reduce
current emissions. Environmentalists

ISSUE 1-FEB S u

conclude therefore that the NES will
contain neither targets nor significant
policy initiatives to cut CO,. If this turns
outtobe true, when the NES is announced
two weeks from now, the US will find it
difficult to continue to criticize European
countries for making commitments
without specific implementation plans.
See also pages 4 and 5

ECO's Who's Who
Guide to Environmental

NGOs present at the
negotiations

The Eco staff will keep this list up
to date when new members join us.

Elizabeth Acheampong - FOE Ghana
Alexandra Allen - Greenpeace US
Paul Allen - NRDC

Gilbert Arum - Kenya Energy and
Environment Organizations
Daniel Becker - Sierra Club
Ludmilla Georgievna Bogdan -
SocioEcological Union (Russia,
USSR)

Stewart Boyle - Greenpeace
International

Guillermo Castileia - NWF

Liz Cook - FOE USA

Peter Cooke - Audubon

Eric Corens - FOE USA

Zsolt Csikor - Independent
Ecological Center (Hungary)
David Doniger - NRDC

Lori Lee Dooledy - WRI

Navroz Dubash - EDF

Bill Eichenbaum - WWF

Ted Freeman - Sierra Club

T. J. Glauthier - WWF

Peter Gleick - Pacific Institute
Don Goldberg - CIEL

Debbie Good - EDF

K. S. Gopal - Deccan Development
Society (India)

Mary Ann Gourley - Alliance to Save
Energy

Emmy Hafild - WALHI (Indonesia)
Scott Hajost - EDF

Ralph Hallo - Stichting Natuur en
Mileu

Marty Hayden - Sierra Club

Paul Hohnen - Greenpeace
International

Robert Hornung - FOE Canada
Leigh Ann Hurt - WWF

Jennifer Jerdon - NRDC

Li Junfeng - China

Daniel Lashof - NRDC

Pene LeFale - Greenpeace
International

Roni Lieberman - Sierra Club
Magda Lomabrdo - Forum of Brazilian
NGOs to UNCED '92

Alicia Luchowski - Union of
Concerned Scientists

Adam Markham - WWF International
Yasuko Matsumoto - Greenpeace
Japan

Giovanna Melandri - Lega Per
L'Ambiente

Alden Meyer - UCS

Jim Middaugh - EDF

Alan Miller - Center for Global Change
Richard Mott - WWF International
William Nitze - Alliance to Save
Energy

Michael Oppenheimer - EDF

Kim Perzel - NRDC

Jirka Plaminek - Czechoslovakia
Rafe Pomerance - WRI

Eileen Quinn _ UCS

A. Atig Rahman - Bangladesh Centre
for Advanced Studies

Kilaparti Ramakrishna - Woods Hole
Research Center

Richard Ramsey - Sierra Club

Bill Roberts - EDF

Annie Roncerel - Climate Network
Europe

Chris Rose - Media Natura

Karen Schmidt - EESI

Carol Short - Consultant to Media
Natura

Daniel Silverman - Sierra Club
Ken Snyder - Audubon

Fran Spivey-Weber - Audubon
Paula Steihle - Alliance to Save
Energy

Marie Stetson - Worldwatch

Peg Stevenson - Greenpeace US
Jim Tamburro - Communications
Consortium

Sherry Tiggett - NRDC

Emily Tynes - Communication
Consortium

Fiona Wier - FOE

Carol Werner - EESI

Pamela Wexler - Center for Global
Change

Brooks Yeager - Audubon
Durwood Zaelke - CIEL

Marybeth Zimmerman - ATSE
Sharon Zweig - NRDC

WHERE TO FIND THE
ENVIRONMENT NGOs
The nearly 80 NGOs (Non
Governmental Organizations) who
will be working at the Second World
Climate Conference welcome the
opportunity to speak with any and
every Delegation, as well as print
and broadcast media. Please call

(703) 790-4010/4012 or 4013.
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Distinguished delegates, representatives of the

nongovernmental community, ladies and gentlemen:

On behalf of President Bush, it is an honor for me to
welcome such a distinguished assembly of public officials from so
many nations. The President and all Americans are delighted to
provide a forum for the United Nations General Assembly to begin
negotiations on a landmark international convention on climate

change.

President Bush sends his personal greetings to each and
every one of you, and regrets that he cannot be here in person
this morning. He believes deeply in the United Nations, and
knows firsthand what remarkable things can be accomplished when

diverse nations work together toward common objectives.

Lest there be any doubts about the United States' outlook as

we enter these negotiations, let me state it clearly:

o First, we recognize the growing scientific consensus that
continued loading of the atmosphere with greenhouse gases
will lead to global climate change. Uncertainties do remain
as to the rate, magnitude, and geographical characteristics

of such change. But we do not question the basic concern.



o Second, the United States believes that research and action
must proceed in tandem. That is why we have accelerated our
global climate research roughly fivefold since 1989, and
will seek $1.2 billion for the coming fiscal year. And that

is why, had the President been able to join us this morning,

he would have beendileased to announce &##€ the U.S. Climate
W d\.  Theht

Change Strateqy includes actions,thatfwiti~£esult,in—67&r-

ﬁaﬁnﬂﬁunuﬂi_géﬁ\ggi§§ionsfin—tha,year_2096\bging‘equai~te—e(‘
gl e : e S PR
~below 1987~1evelsw| In addition, the U.S. has essentially

s e e —
stabilized its emis/ions/af/;;;bon dioxide (CO,) over the
i

—

last 15 despite a growth in economic output of about
J/aﬂ/gggggii%rsA summary of this strategy will be distributed

to you today. As our scientific and economic knowledge

advances, the United States will continue to respond.

o Third and finally, our purpose in these negotiations is
clear. As President Bush has written in a letter being
delivered to each of you today: "We are prepared to work
openly, diligently, and respectfully toward achieving the
goal of completing a climate change convention in time for
its signature at the United Nations Conference on

Environment and Development in June of 1992."

No one believes that these responses will be simple or cost-
free. The issues involved are complex and have many implications

for our citizens and future generations. Yet we are here because




we recognize the need to promote global environmental stewardship
for all the world's peoples, in a forum that is democratic and

cooperative.

It is the height of irony that as we begin a constructive
dialogue on our shared environmental future, Saddam Hussein's
premeditated and wanton release of crude oil into the Persian

Gulf inflicts enormous environmental damage.

Saddam's unconscionable act will not divert us from the task
at hand. 1Indeed it only heightens our resolve. For no nation or
bloc of nations has the upper hand when it comes to the
environment. Either we all win or we all lose. Let us work
cooperatively and be catalysts for an essential kind of peace-- a

peace between humanity and our planet.

Turning to the agenda of these negotiations, the U.S.

believes in several guiding principles.

First, our efforts must be comprehensive in scope. Twenty
years ago, when we in the United States enacted our first

environmental statutes, we focused on narrow aspects of a complex

problem. The Clean Air Act of 1970... the Clean Water Act of
1972... the Toxic Substances Control Act... the Resource
Conservation and Recovery Act... all addressed just a piece of an

intricate puzzle. Too often, these statutes resulted in moving



pollution around from air to land to water. While they led to
substantial success in cleaning up our environment, there is a
better approach. The environment is holistic-- a dynamic system
of interactions between living things, the waters, land, and
skies. As we seek to protect our environment, we must do so from

that broad, comprehensive perspective.

Second, our agreements should be long-term and adaptable.
We are united in the belief that despite large uncertainties, the
potential threat of climate change justifies taking action now.
Yet each of us operates in unique circumstances: political,
economic, social, ecological. Different policies will have
different costs and benefits for different nations. We need an
international climate convention that commits all nations to

meaningful action, yet does not limit us to some fixed formula.

Let us remember that the actions to which we commit
ourselves will not occur automatically or instantly. oOur
decisions will affect humanity for decades to come. Hence our
actions must be continuously reviewed and refined as knowledge
and conditions change. As President Bush stated, "Global
stewardship is a continuous process of social decisionmaking that
meets the needs of the present generation while expanding the

opportunities of future generations."




A third element of success in our view will be an inclusive
approach. Because the issues we address are global in nature,
our actions must be global. We must make every effort to ensure
the full participation of all nations in these negotiations.
Further, a climate convention should consider the financial and
technological realities of all nations. As President Bush stated
last April, "Those who have ascended the economic hill must break
down the barriers to progress and assist others now making the

climb."

In the final analysis, it is progress that counts. Progress
that will result from the partnerships we build in the months
leading up to the UNCED conference in Rio de Janeiro, just

eighteen months from now.

On behalf of President Bush, welcome to the United States.
Just as we hope this gathering will prove to be a productive
start in our cooperative efforts, so, too, do we hope you will

have a most enjoyable stay. Good luck and Godspeed.

Thank you.
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‘kﬁgggiggting Commlgtge\

: [P The Committee warmly welcomed the intention of . several
governments and awgegional ;ptegration organjzation to contribute to
the. multilateral. voluntary fund called, for by General Assembly
resolution 45/212 (para. 10).: It noted that pledged contributions as
of February 8 totalled approximately $1,300,000.

2. The Committee noted that the cost of full developing country

participation.(travel.and,subsistence), by one\delegate per.developing: .

country was estimated at $500,000 per session. fThe Committee further
noted that use of the fund must take account of needs arising from
all sessions of the Intergovernmental Negotiating Committee in 1991
and 1992 and of the stipulation by .some governments that theilr
contributions were to cover sessions beyond 1991. : .

3._ The cOmmittee was informed that -sBome counﬁries were .

. providing  .funds. in hbilateral contexts,  Bilateral. donors and

recipients were invited to keep the secretariat informed of their
funding arrangements so that the multilateral fund could be used most
effectively.

4. The Committee urged governments which had not yet done so
to contribute according to their possibilities to the fund .at an
early date and expressed the hope that those which had already done
so would make further contributions.

5. The Committee urged other relevant bodies of the United
Nations system to contribute genercusly to this fund, mentioning in
particular UNDP, UNEP and WMO in this connection. It invited the
Chalrman to convey this appeal to the executive heads of these bodies
as well as to other interested organizations,

6. With regard to the eligibility of countries for access to
the multilateral fund, the Committee recalled that resolution 45/212,
para. 10 specified funding for "developing countries, in particular
the least developed among them as well as small island developing

' countries, The Committee considered that access to the resources

available to the fund beyond these two latter categories should also
take account of the vulnerability of the countries concerned to sea

- level xise, drought and desertification, and severe weather

disturbances.
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7. The Committee noted that reimbursement of participation in
its sessions would be retroactive to its first (Washington) session
and that such reimbursement could cover subsistence (per diem) as
well as travel costs. It further noted that the related arrangements
made in connection with participation in the Preparatory Committee
for UNCED were differentiated, providing for payment of travel costs
for one representative per developing country, on request, and of per
diem to representatives of a . limited category of developing
countries, in that case the least ‘developed countries,

8. The Committee underlined the importance within these
arrangements of financing the  attendance of experts including
scientists as members of delegatlions from developing countries.

9. Regional organizations, particularly those of a technical
nature, were recognized by the Committee to have an important role in
providing suitable technical support toward the effective
participation of developing countries in the negotiating process.

10. The Committee requested the Executive Secretary to further
facilitate the full and effective participation of developing
countries, and indeed of all its members, in its work by ensuring the
timely and well directed distribution of notifications, documentation
and other information well in advance of Committee sessions., It
stressed the need for adequate provision to be made for this purpose
in the capacities of the secretariat. ' '
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ORGANIZATIONAL MATTERS !

Draft decision submitted by the Chairman

Establishment of subsidiary organs and organization of work

The Intergovermmental Negotiating Committee for a Framework Convention on
Climate Change i

1. Decides to establish two Working Groups to assist the Committee in
carrying out its work;

2.  Adopts the guidelines for the negotiations, organization of Working
Groups and procedural points contained in the annex to the present decisicn.

ANNEX
I. GUIDELINES M'IHEWI'IATIGG

1. All items in the negotiations should be dealt with in an integrated
manner ard on the basis of Geperal Assenbly resolution 45/212 of

21 December 1990, which inter alia, reaffirms the principles embodied in
General Assembly resolutions 44/207 and 44,228, both of 22 December 1989.

2. The work of the grauyps must be interrelated and will be integrated by the

plenary. To this end the two Working Groups will report regularly to the
plenary, :

3. Funding cammitments, mechanisms and means for tvansfer of technology to
developing countries, as well as matters international scientific

B cancerning |
and technclogical co~operation, should be an integral element in the
negotiations, ' .
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4. The final agreement on the convention should cover in an integrated
manner all areas of cammon concern, including, inter alia: (a) emissions;

(b) sinks; (c) transfer of technology; (d) financial resources and funding
mechanisms for developing countries; (e) intermational scientific and
technological co-operation; ard (f) measures to counter the effects of climate
thange and its possible adverse impact, particularly on small island
develeping countries, low-lying coastal, arid and semi-arid areas, tropical
regiona liable to seasonal flooding and areas prone to drought and
desertification. f

II. ORGANTZATION OF WORKING GROUPS

: |
5. The Working Groups will prepare draft texts for consideraticon by the
plenary, =

A. Wor I:  Comitments
6.  Working Growp I will prepare a text related to:

(a) Appropriate commitments, beyond those required by existing
agreements, for limiting and reducing net emissions of carbon dioxide and
other greenhouse gases, on the protection, enhancement and increase of sinks
and reservoirs, and in support of measures to counter the adverse effects of
climate change, taking into account that contributions should be equitably
differentiated according to countries’ responsibilities and their level of
development ; i

(b) Appropriate cammitments on adequate e\ndadditiam financial
rescurces to enable developing countries to meet incremental costs required to

fulfil the camitments referred to above and to facilitate the transfer of ... ..

technology expeditiously on a fair and most favourable basis;

(c) Commitments addressing the special situation of developing
cauntries, taking into account their develomment needs, including, inter alia,
the problems of small island developing countries, low-lying coastal areas and
areas threatened by ercsion, flooding, desertification and high urban
atmosii'?ric pollution; also taking into account the problems of econamies in
transition, ;

B. Werking Group IT: Mechanisms

7. Working Group IT will prepare a text related to:
(a) Iegal and institutional mechanisms, incliding, inter alia, entry

~ into force, withdrawal, compliance and assesement. and review;
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() legal and institutiona) related to adequate and
additional financial rescurces and logical needs Co~operation, and

logy tmnsfertodeveloping esoorrespam;qtothemuhmts
agreed to in Working Group T,

IIX. PROCEDURAL POINTS |

8, 'Iherewillbemmraﬂmtwometirgsheldaﬁmymetimewiﬂﬁnthe
Intergovernmental Negotiating Camittee,

egotia :
to deal with specific issues, with due regpect the Understanding
uutmmmﬂ\antmmetirugsmybeheldatanyme'tﬁm. These groups
would be reviewed continually to allow reformilation ang adjustment in order
to reflect the Progress of the negotiaticns, '
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Earth Observing System External Engineering Review

Terms of Reference

Background

The NASA Earth Observing System (EOS) program has undergone
extensive scientific and engineering reviews by: (i) the
Committee of Farth Studies of the Space Studies Board of the
National Academy of Sciences (NAS); (ii) an NAS panel that
reviewed the NASA EOS in terms of approach, content, and
scientific relevance to the U.S. Global Change Research Program
(USGCRP) ; and (iii) the Report of the Advisory Committee on the
Future of the U.S. Space Program (Augustine Committee) that
evaluated NASA's long-term goals, objectives, and programs. Each
of these panels strongly endorsed the scientific goals and
objectives of EOS, stating that EOS was an essential element of
the USGCRP and Mission to Planet Earth (MTPE) program that have
been endorsed by President Bush.

Purpose of the Review

As part of the President's FY 1992 budget process, it was
determined that "...an external engineering review of the EOS
platform configuration and launch sequence will be undertaken by
a group of government, industry, and academic experts..,"

The purpose of the review will be to assess alternatives for the
implementation of EOS, including size of platforms, instrument
configuration, and launch requirements and sequencing. The
objective of the review are to ensure that the recommended
program (1) meets established scientific objectives; (2) places
highest priority on achieving data collection needs specifically
focused on climate change and global warming issues; (3)
minimizes annual funding requirement; (4) minimizes technical
risk; and (5) has sufficient resiliency to be adaptable to
changing requirements.

For the EOS~A series of platforms, which is an ongoing activity,
the purpose of the review is to assess whether any alternatives
are significantly superior to the current program, with respect
to the objectives stated above. For the EOS-B series of
platform, which is currently being reconfigured by NASA, the
purpose of the review is to assist NASA in adopting a new dasign
which best meets the stated objectives.
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Review Panel Membership

The review will be undertaken by a group of government, industry,
and academic experts prior to proceeding with future platform
development. The members of this panel shall:

o be of a sufficiently high level, and of sufficient
independence of NASA and its contractors, so that its advice
can be considered to be appropriate validation or criticism
of NASA's current EOS implementation approach,

o include an appropriate balance of scientists with strong
knowledge of global change science and engineers with
extensive technical expertise on the execution of spacecraft
hardware and remote sensing instruments, and

) include, as appropriate, members of both the National
Research Council's Panel to Review NASA's Earth Observing
System in the Context of the U.S. Global Change Research
Program and the Advisory Committee on the Future of the U.S.
Space Program (i.e., Augustine Committee) to ensure that the
Panel's deliberations benefit from and are consistent with
these recent reviews.

Panel Reporting Structure
The Panel will be established by NASA under the provisions of the

Federal Advisory Committee Act. It will submit its findings to
NASA and report, through NASA, to the NSpC, OMB, and OSTP.

Pane] charge

While ensuring no unacceptable degradation of the current U.S.
Global Change Research Program (USGCRP) and EOS scientific
objectives (i.e., the recent National Research Council
conclusions on the USGCRP and EOS scientific objectives and data
simultaneity requirements), this engineering review will include:

1. an analysis of cost, budget, technical, and scientific
trade-offs of alternative approaches to the EOS instruments
(i.e., relax the complexity of EOS instrument specifications
without significant degradation of the science
requirenents) .,

2, an analysis of cost, budget, technical, and scientific
trade~offs of launching and flying all the EOS instruments
(as determined from 1.) with a series of large platforms or
with a series of smaller platforms flying in formation. The
analysis should also include an examination of alternative
platform launch sequences with the objective of accelerating
the instruments most directly related to global warming
issues. 1In addition,an analysis should be made on the
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possibilities and possible configuration of a near-term
(prior to the late 1990s8) data collection system focused on
rapidly addressing issues specifically oriented around
climate change and global warming. This portion of the
analysis should include explicit discussion of climate
change models and their data needs.

3. as recommended by the Augustine Committee, an analysis of
NASA's plans to allow for evolution in EOS technology and
science goals during the 15-year life of the EOS program.
This NASA plan will be made available to the Panel at the
earliest possible date, but not later than May 1, 1991.

4. an analysis of an interagency Committee on Earth and
Environmental Sciences report on the cost, technical,
budget, scientific utility of using high-altitude, unmanned
aircraft missions as precursors or complements to the
current ground- and space-based observations. This report
will be made available to the Panel at the earliest possible
date, but not later than May 1, 1991.

General Requirements

In comparing and analyzing alternatives, the Panel should clearly
delineate the trade-offs among annual budget spending levels,
total program costs and mission risks. 1In addition, the Panel
should carefully assess the resiliency of the proposed
alternatives to possible change in scientific requirements or
technical capabilities that could occur over the lifetime of the
program. Finally, the Panel's assessment should assess the
resiliency of the proposed alternatives to possible future
adjustment in budget projections.

The review shall cover both the EOS-A and EOS~B series of
instruments and platforms. However, because the EOS-A platform
and instruments are currently under development, any
recommendations for changes to the EOS-A series must take into
account this current status and provide significant risk,
schedule, science return, and/or cost advantages over the current
EOS-A plan.

Panel Reporting Schedule

The Panel should provide an interim report by June 1, 1991. The
Panel should submit its final report by September 30, 1991.
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Due to the significant importance and impact of the Panel's
recommendations, the Panel will make every effort to ensure that
it's recommendations are conveyed in the most straightforward and

unambiguous wording.
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DIRECTOR
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‘OF i February 28, 1991

U(REC | u?

Dr. D. Allan Bromley

Science Advisor to the President
and Director Office of Science
and Technology Policy

Room 358

0ld Executive Office Building

Washington, D.C. 20506

Dear Allan:

Pursuant to our conversation and the approval last week of the
Working Group on Climate Change, I want to formalize the transfer
of responsibility to Bob Reinstein, Deputy Assistant Secretary

of State for Environment, Health and Natural Resources, to chair
on behalf of the United States the Working Group III of the
Intergovernmental Panel on Climate Change.

| As we discussed, I believe that this arrangement will serve USG
objectives well, and is consistent with Bob's role as the
negotiator for the proposed Framework Convention on Climate
Change. I have notified IPCC Chairman, Professor Bert Bolin, of
this change in U.S. representation.

I have very much appreciated your support in what was often a
demanding task over the last two years in preparing the first
report of Working Group III. I would, of course, be pleased to

continue to assist on this issue in whatever way might prove
useful.

Sincerely,
T e

Frederick M. Bernthal
Acting Director

cc: Robert Reinstein, DOS




EXECUTIVE OFFICE OF THE PRESIDENT
OFFICE OF SCIENCE AND TECHNOLOGY POLICY
WASHINGTON, D.C. 20508

March 28, 1991 r

Allan:
Attached is a list of the EPRG working group.

You will recall that we discussed the possible makeup of a
steering group for UNCED composed of certain members of
the EPRG. 1 have highlighted the names of those persons
who would make the most sense for such a group. They
include:

D. Allan Bromley, OSTP

Roger Porter, OPD

Bob Grady, OMB

Stove-Bamcausky, 06k el I.l‘ﬂula“ OCA .
Dick Schmalensee, CEA

Mike Deland, CEQ

Richard Stewart, DOJ

Hank Habicht, EPA

In addition, several others not listed here (lower level staffers
attend the EPRG for them) include: C. Boyden Gray, Buff
Bohlen, Bob Gates, and Andy Card.

Please tell me if you need anything else.

Ken




ENVIRONMENTAL POLICY REVIEW GROUP

Membership as of March 27, 1991

Chairman

Roger B. Porter (passholder)

Assistant to the President for
Economic and Domestic Policy

2nd Floor/West Wing

The White House

Washington, D.C. 20500

PHONE: 456-2705 (Nancy)

FAX #: 456-2878

Members

Debra R. Anderson (passholder)

Deputy Assistant to the President
and Director

Office of Intergovernmental Affairs

2nd Floor/West Wing

The White House

Washington, D.C. 20500

PHONE: 456-2577 (Alisa)

FAX #: 456-2883

D. Allan Bromley (passholder)
Director

Office of Science & Technology Policy
Room 358, 01d EOB

The White House

Washington, D.C. 20506

PHONE: 456-7116 (Marion)

FAX #: 395-3261

Stephen Danzansky (passholder)

Deputy Assistant to the President
and Director

Office of Cabinet Affairs

Room 231, 014 EOB

The White House

Washington, D.C. 20500

PHONE: 456-6630. (Beth)

FAX #: 456-2223

*Alternates:
1) Mary McClure
456-6697
(passholder)
2) Bill Canary
456-6623
(passholder)

*Alternates:
1) Nancy Maynard
395-6202
(passholder)
2) Ken Yale
456-6272
(passholder)




Christine Dawson (6-28-52)

Member

Office of Policy Planning

S-P, Room 7330

Department of State

2100 C Street, NW

Washington, D.C. 20520

PHONE: 647-3638 (keeps own schedule)
FAX #: 647-0753

Jim Fitzhenry (passholder)

Associate Director

Office of Cabinet Affairs

Room 239, 0l1ld EOB

The White House

Washington, D.C. 20500

PHONE: 456-2800 (keeps own schedule)
FAX #: 456-2223

Teresa Gorman (passholder)
Special Assistant to the President for
Policy Development and Associate Director
for Environment, Energy and Natural Resources
Office of Policy Development
Room 227, 01ld EOB
The White House
Washington, D.C. 20500
PHONE: 456-6554 (Anna)
FAX #: 456-7739

Robert Grady (passholder)

Associate Director for Natural Resources,
Energy and Science

Office of Management & Budget

Room 260, 0ld EOB

Washington, D.C. 20503

PHONE: 395-4844 (Barbara Ruth)

FAX #: 395-5730

F. Henry (Hank) Habicht (4-10-53) *Alternates:
Deputy Administrator 1) Don Clay
Environmental Protection Agency 382-4610
Room 1215 West Tower (6-26-37)
MAIL CODE: A-101 2) Tim Atkeson
401 M Street, SW 382-4870
Washington, D.C. 20460 (4-18-27)
PHONE: 382-4711 (Linda)

FAX #: 382-4852




Jeffrey Holmstead (passholder)

Associate Counsel

Counsel's Office

Room 106, 0ld EOB

The White House

Washington, D.C. 20500

PHONE: 456-7953 (Jeff) or PHONE: 456-7803 (Kelli)
FAX #: 456-7929

Al Hubbard (passholder) *Alternate:
Deputy Chief of Staff 1) Dave McIntosh
Office of the Vice President 456-6614

Room 200, 0ld EOB (passholder)

The White House
Washington, D.C. 20500
PHONE: 456-6640 (Tracy)
FAX #: 456-7044

Frederick McClure (passholder) *Alternate:
Assistant to the President for 1) Rob Portman

Legislative Affairs 456-2230
Office of Legislative Affairs (passholder)
2nd Floor/West Wing 2) Gary Andres
The White House 456-7092
Washington, D.C. 20500 (passholder)
PHONE: 456-2230 (Karen)

FAX #: 456-6220

Colin McMillan (7-27-35) *Alternates:
Asst. Sec. for Production and Logistics 1) Jackie Schafer
Department of Defense 703-602-2241
Room 3E808 (10-12-45)

The Pentagon 2) Tom Baca
Washington, D.C. 20301-8000 703-695-7820
PHONE: 703-695-6639 (Diana) (11-26-40)

FAX #: 703-693-7011

Eric Melby (passholder) *Alternate:
Director, International Economic Affairs 1) Tim Deal
National Security Council 456-3622
Room 365, 0l1ld EOB (passholder)

The White House

Washington, D.C. 20500

PHONE: 395-4985 (Pat)

FAX #: 395-6926 (Must get voice approval before sending Fax)



Jim Moseley (6-2-48)

Assistant Secretary for Natural
Resources & Environment

U.S. Department of Agriculture

1l4th & Independence Ave., SW

Room 217-E

Washington, D.C. 20250

PHONE: 447-7173 (Joanne)

FAX #: 447-4732

Richard W. Porter (passholder)

Special Assistant to the President
and Executive Secretary

Domestic Policy Council

Room 231, 014 EOB

The White House

Washington, D.C. 20500

PHONE: 456-6722 (Dean)

FAX #: 456-2223

Richard Schmalensee (passholder)
Member

Council of Economic Advisors

Room 315, 0l1ld EOB

The White House

Washington, D.C. 20500

PHONE: 395-5036 (Francine)
FAX #: 395-6947

Jeffrey Shane (3-27-41)

Assistant Secretary for Policy
and International Affairs

Department of Transportation

451 7th Street, SW

Washington, D.C. 20590

PHONE: 366-4544 (Julie)

FAX #: 366-7127

Richard Stewart (2-12-40)
Assistant Attorney General

Land and Natural Resources Division
Department of Justice

10th & Constitution Ave., NW
Washington, D.C. 20530

PHONE: 514-2701 (Gloria)
FAX #: 514-0557

1)

1)

1)

2)

*Alternate:
John Beuter
447-8570
(12-24-35)

*Alternate:
Joseph Canny
(12-11-32)

*Alternate:
Barry Hartman
514-2701
(8-31-54)

George Van Cleve
514-4760
(10-6-52)



David Struhs (passholder)

Chief of Staff

Council on Environmental Quality
722 Jackson Place, NW

Washington, D.C. 20500

PHONE: 395-3742 (Kathleen)
FAX #: 395-3744

Linda Stuntz (9-11-54)
Deputy Undersecretary for

Policy Planning and Analysis
Department of Energy
Room 7B098
1000 Independence Ave., SW
Washington, D.C. 20585
PHONE: 586-5316 (Georgia)
FAX #: 586-5313

Thomas Weimer (8-18-49)

Special Assistant to the Secretary for
Policy and Programs

Office of the Secretary

Department of Interior

Room 6130

18th & C Street, NW

Washington, D.C. 20240

PHONE: 208-4203 (Sue or Mary)

FAX #: 208-4561

Jennifer Joy Wilson (1-10-53)

Asst. Sec. for Oceans and Atmosphere
Department of Commerce/OA/DA

Room 5804

1l4th & Constitution Ave., NW
Washington, D.C. 20230

PHONE: 377-3567 (Kathy)

FAX #: 377-8203

OBSERVERS (notified of every meeting)

Ron Landis OMB 395-4586
Bill Myers Justice 514-3116
Ede Holiday OCA 456-2174
Michael Deland CEQ 456-5080

2)

1)

2)

*Alternates:
John Schrote
208-6182
(5-6-36)

Ed Cassidy
208-6182
(8-2-54)

*Alternate:

R. Augustus Edwards
673-3850

(4-20-45)

Tom Campbell
377-4080

(3-31-54)

(8-16-33)
(7-13-55)
passholder
passholder
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JThQrsday the administration's policy on global warming is moving toward

greater activism, but a leading Sernate critic said the "charge" is
more rhetoric than reality.

Allen Ercomley, director of the White House Office of Scierce and
Techrnolagy Faolicy, said the administration's pos1t1 ort 1s evalving due ta
growing sclientific consersus that reductions in "greerhouse gases" are
needed to prevent potentially harmful warmirg in the future.

He said the administration’s view of the global warming threat _ and
possible responses _ has charnged over the last year due to new
scientific and econamic research such as a recent Natiomal Academy of
Sciences report recommending immediate efforte to cut heat-trapping
industrial emissions. .

"The positicon we're taking is changirg with time, " Bramley said at
a Senate Commerce Committee hearing on the policy implicaticrns of the
academy report. "There’s rno question about it. I think the situation
has changed. " ’

But Sen. Al Gore, D-Terrn., said that while the White House is’
promieing swifter action to reduce greevhcouse pases, it remains :
"idealagically opposed” to the energy efficiency measures rieeded to
achieve that goal. ;

Gore noted the academy repcrt cutlirned more than a dozen "very low
caost" recommerdations to cut emissions, and that the study emphasized
the reed for aggressive erergy efficierncy measures to reduce carbon
dioxide _ the mairn greernhcuse gas _ from cars, factories and power
plants.

Carbaorn dioxide is the main pollutant linked to the "greerhcuse
effect," the growing accumulaticrn of irdustrial emissicons in the
atmosphere that scientists believe may be trapping heat radiating up
fram Earth that ctherwise would escape intoc space. The same warming
mecharnism 1s achieved by glass walls in a greenhcuse.

Gore said that, in contrast to the academy report, the administration
has gone cut of its way to eliminate strong efficierncy proposals from
its recently arnncurnced Natiormal Erergy Strategy.

"The admirnistration’s energy policy is zimply iv opposition to mary
of the recommendations ivn the academy report,” Gore charged.

Under gquestioning by Gore, Bromley repeatedly declined to defend the
administration’s failure to support tougher federal efficiency standards
for automobiles, buildirgs and appliarnces. In each case, Bromley said he
did rot have encugh information to respond to Gore's gquestions.

However, Gore scoffed at Braomley’s protestations of igrorance and
said 1t 1s| an "opern secret" that White Houcse chief of staff John
Surnurnu had guashed energy efficiercy proposals that Erergy Secretary
James Watkins had recommerded be included in the administraticn’'s energy
strategy.

The referernce to Sururu drew objecticons fram Braomley, who said the
allegaticnm| about Surunu’s leading role was "rot quite fair.”

"Jahrn Sununu was in no way any more responsible for removal of items
o (Watking’) list tharn aother pecple who were invalved inm those
discussions, ” Bromley said.

suggested Bromley 18 more kricwledgeable about the need for
eneryy efficiency tharm he 1s willing to ackriowledge publicly,
u:blbly cut of fear of incurving Surnunn’ = weath.

I friendly out pointed remarks, Go told the science advicser: "I
kriow you well encugh to krnow that you are zometimes more prepared on

=3 = than you wouwld irndicate under certain circumstances. "

w 4 warmned that 1f Bromley contivues to defer to Surnuwnu on
global warming policy, "histeory will judpe the performance of the Bush
admimist 5«‘ iz fan glooal warming) very harshly. "

" Asked 1f he wished to respond, Bromley demurred, telling Gore with a
smile: "Discreticn suggests I should stop while I'm this far behind. !

Mhe scierce adviser maintained the admiristration has adopted an
effective program to combat global warming, arnd that it was clearly
detailed 1m the "actior agenda” unveiled by the admirmistraticons at anm
international climate charnge confererce in Virginmia this February.

The actiorn agernda said the Urnited Statecs already had takern actiors
that would reduce growth in greerhouse gases so that.emissicons in 2000
would e egual or helow 13987 levels. :

However, Gore saio that pledge was almost entirely based on the
Ellmlﬂmtluﬂ of chloraflucrocarbons, or CFCs, which the naticon already
mas agreed to ban by 2000 under anm interraticomal treaty to protect
Earth’s ozane layer.

Gﬁwe said the action agenda contained virtually ro measures to reduce
carborn dioxide and that heat-trapping emissiorns would begirn rising ag&ain
&t t@r the OFL ban was in place.




APRIL 8, 1991
NOTE TO D. ALLAN BROMLEY
FROM: VICKIE V. smoﬁ/

SUBJECT: EPA BRIEFING ON OZONE DEPLETION AND CANCER
FATALITIES

For your reference, I have attached two of the overheads presented today in the
EPA briefing.

I can obtain the 1987 Ultraviolet Radiation and Melanoma EPA publication
referenced in the briefing and a full set of the overheads, if you would like a follow-
up.

cc: Nancy Maynard
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It was noted today that, while the US is pleased that delegates from more than 100
countries had been able to meet here in Washington to begin discussions on a
climate change convention during such a difficult time in history, the US is now
looking forward to beginning the process of work on developing text for the
Framework Convention itself at the next session in June.

The President, who made the offer to host this first negotiating session a number of
months ago, noted in his letter of welcome to the delegates, that "The U.S. takes the
challenge of global stewardship very seriously and believes that these negotiations
offer the opportunity to structure an important vehicle for cooperation toward that
end."

In fact, President Bush chose the opening part of this first negotiating session to
introduce America's Climate Change Strategy, An Action Agenda, a document
(similar to those of several other countries) which lays out a summary of the US
strategy for addressing the climate change issue.

This document, which outlines how the US is working to curb emissions, while
continuing to promote economic growth, was presented to the delegates to help set the
stage for serious negotiations with other concerned nations on the climate change
issue.

The US Action Agenda is build on a series of actions which will have broad-ranging
benefits - from curbing air pollution, to conserving energy, to restoring forest lands -
and which will help curb net greenhouse gas emissions. These actions are based on
a comprehensive approach which considers all greenhouse gases, sources, and sinks in
order to achieve maximum benefit for costs expended.

The actions which are included in the US Climate Change Strategy will result in US
greenhouse gas emissions in the year 2000 being equal to or below the 1987 level.

In addition to the many specific actions being taken to curb greenhouse gas
emissions, the US also announced plans to invest next year alone over $2 billion in R
& D efforts on global change science and economics research as well as on the
development of economically sound, environmentally beneficial and energy efficient
technologies.

The UN-sponsored meeting in Chantilly, VA concluded its deliberations last night
after nearly two weeks by setting up working groups, adopting guidelines for
negotiations, and establishing rules of procedure.

President Bush also noted in his letter to the delegates that "The US is prepared to
work openly, diligently, and respectfully toward achieving the goal of completing a
climate change convention in time for its signature at the UN Conference on
ENvironment and Development in June of 1992."

The US and the other countries hope to begin writing a negotiating text of the
Framework Convention on Climate Change at the next session of the negotiations in
June, possibly in Nairobi.
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EXECUTIVE OFFICE OF THE PRESIDENT

OFFICE OF SCIENCE AND TECHNOLOGY POLICY
WASHINGTON, D.C. 20506

March 19, 1991

MEMORANDUM FOR D. ALLAN BROMLEY W

FROM:  NANCY G. MAYNARD});X

SUBJECT: Trip Report to IPCC Plenary

Summary of Trip to the 5th Plenary Session of the Intergovernmental Panel on
Climate Change :

1. Date/Location/Participation

. March 13-15, 1991, Geneva, Switzerland.
. 78 Countries participated
52 developing countries

15 international organizations
11 NGO's

2. Primary purpose: to discuss the future work plan of the IPCC following
the completion of the IPCC First Assessment Report (August 1990) and
in light of the beginning of negotiations on a Framework Convention on
Climate Change in February 1990.

3. Delegation: Head = Robert Reinstein, Deputy Assistant Secretary of State
for Environment, Health and Natural Resources

4. The IPCC agreed to pursue work in the following areas:

a. The assessment of national net greenhouse gas emissions, further
development of the Global Warming Potential (GWP) Index, and updating
existing emission scenarios

b. Predictions of the regional distributions of climate change and associated
impact studies, including model validation

¢. Technical, economic and market assessment of energy-related technologies

d. Forestry-related issues

e. Country case studies of vulnerability to sea-level rise




5. The IPCC adopted a set of "Principles Governing IPCC Work"

Some of the developing countries complained that a lack of formal procedures
(such as exist in the UN system) had made it difficult if not impossible for them to
participate in the IPCC process to date. As a result, the IPCC established a set of
"principles" to govern the IPCC work.

These principles impose a number of new administrative procedures regarding
such things as advance notice of meetings and interpretation (the 6 UN languages).
These principles also call for representation on the IPCC Bureau for all 5 UN
geographic regions, and approval of all work plans by the Plenary.

IPCC has been able to compile an impressive amount of data and information
which has resulted in the production of the 3 IPCC Working Group Reports in a
rather short time due to a flexible mode of operation. There is some concern that
these new procedures may significantly slow the future work of the IPCC.

6. Economic Tasks of the IPCC

The delegates to the Plenary discussed what economic tasks the IPCC might
undertake. The US, with widespread support, intervened for including economic tasks
that would not prejudice the climate negotiations nor intrude on the prerogatives of
national governments. Brazil alone continued to oppose any consideration of
economics through the IPCC as "too political". Time ran out, however, before the
Plenary could discuss an economic workplan drafted by a small group under US
leadership (Gruenspecht).

While no agreement was reached on an explicitly economic mandate for the
IPCC, the US gained widespread support for its proposed economics workplan.
Building on this support, we hope to gain formal adoption of an economics work
plan in the next Plenary.

7. Structure of the IPCC

The issue of the structure of IPCC was deferred for future consideration.
However, it was clear that certain nations such as Mexico and the Netherlands are
concerned about the US chairing Working Group III. These nations will continue to
seek to either eliminate Working Group III or to remove its most important tasks,
such as economic assessment.

Chairman Burt Bolin stated late in the last day of the session that the current
structure of the IPCC will have to be maintained. This avoided any effort to
eliminate working Group III, at least until the next IPCC Plenary Session.

8. Future Meetings

Next Bureau Meeting: Early August 1991
Next Plenary Meeting: October or November 1991
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TOP TEN GOOD THINGS

ABOUT THE GREENHOUSE

EFFECT

10. Melting polar ice caps make for better

surfing

. Long lines at Disney World reduced

by sunstroke

. Within five years, Jerry Lewis’s hair

will be bone-dry

. Can use “stuck in road tar” as accept-

able excuse for missing work

. ABC will take a 200-million-dollar bath

on Winter Olympics

. Intense heat should open pores in Gen-

eral Noriega’s forehead

. My dog-shaving business will take off

. “I'm dehydrated” will replace “I'm not

gonna pay a lot for this muffler’ as
America’s favorite phrase

. Can cook lobster by lowering it into

toilet

. Hot babes, less clothes. 'Nuff said
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EXECUTIVE OFFICE OF THE PRESIDENT
OFFICE OF SCIENCE AND TECHNOLOGY POLICY

WASHINGTON, D.C. 20506

February 26, 1991

MEMORANDUM FOR D. ALLAN BROMLEY
FROM: NANCY G. MAYNARD’J)}\

SUBJECT: Update on Gulf Oil Spill

A short summary of a briefing I attended Tuesday on the Gulf oil spill follows:

1. Most of the spilled oil is located just offshore along the coast of Saudi Arabia
between Ras al Saffanlya and the island of Abu Ali. (see figure 1)

a. It is estimated that there is approximately 2 million barrels total here.

b. The oil has been blocked from further movement to the south
by the island. The oil has moved back and forth behind the island for
the past week (by winds and currents).

¢. The winds continue to be mostly out of the NW.

d. Because of this, a major desalinization plant near Al Jubayl has not been
heavily impacted.

2. There are also some large patches offshore (see figure 2).

a. It is estimated that there are approximately 15-20 thousand barrels total in
these patches.

b. These are not new but were probably not as easy to find earlier because of
war activity.

c. These are the patches CNN was referring to Tuesday (in error as
"new")

3. Essentially, most of the oil is in relatively shallow water, has moved more slowly
than predicted, and is presently contained in a restricted area.

4. The long term fate of the oil is tied to the influence of sand in the environment.

. tar mat formation (subtidal)

. becomes moussee, gets denser, and eventually sinks

. tar mats from previous spills can been seen throughout Gulf

. unique in the area are "sandfalls" from the air

. 20 - 120 tons/acre/mo have been measured

. hi winds carry sand up and drop it, especially in March
this will increase density of oil and sink it eventually
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UNITED STATES SENATH

Septaenber 18, 1992 !

Good morning Mr. Chairman, members of the Committes. I am
pleased to be hers today to present the United Nations Framework
Convention on Climate Changa which the President aigned iﬁ Rioc de
Janeiroc on June 12, 1992. Negotiated over a pariod of nearly two
years, this Convention is the most complex and far-raachiﬁq
intarnational environmental agreement achieved to date. éiqned
in Rioc by 154 countries and the Buropsan Community, it represents
an unprecedsnted worldwide commitment to act togather to fespond
to the environmental challenge possd by potential global climate
changs. The breadth of this support, and the form and content
of the Convention are due in no small measure to the effofts of
the United States. |

Tha Unitad States is endowed with unigque and abﬂndant
natural resources. Years ago cur pristine waters, vast féresta,
and rich solil drew thousands of sattlers tc our country, 1In more
recant decades, we have reacted to threats to cur snvironmental
quality by passing such laws as the Clean Water Act and the Clean
Air Act. |

But envirommantal problems know no boundaries and today we
face new issues that require a response on 2 global scale,

Indeed, climate changa may pasa a far rsaching challange to our
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countyry. It nay have conseguences for cur food supply, the
forests that give us shelter, the wataer we drink, the coastal
regions we use for recreation and the air we breathe., It
presents lssuas of unprzcedanted aclentific complexity anﬁ BCOpe.
With this Convention bafore you, we will put the nations of
this planet on & common path to respond to this challenge; b &
urge your speedy consideration and consent to ratificatioﬁ of
this path-breaking agreement. I would now like to review some of

the specific provisions of tha Convention.

QBJECTIVE

The ultimate cbjective of the Convention is to stabilize
greenhouse gas concantrations in the atmosphere (not emissions)
at a level that would prevant significant damage to the global
climate. It sets a sweeping yet flexibla objective that
recognizes the scientific uncertainties concerning the ra#a,
timing and magnitude of global climate change and it allows for
the continued avolution of the science of climate change. This
objectivae is to be sought through national measuras and programs
(which may be implemented jointly). I believe tha United States
can contribute to this objectiva in a sound economic fashion,
fulfilling both our commitment to global environmental protection
and our aspirations for continued economic growth.

The Convention reflects realistically the current state of

scientific understanding and current economic conditions. Tha

Convention sets in motion an internationu] proceas that can be
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medified and strengthened as circumstances warrant. I underscore
that tha Convention commits all Parties to formulate and |
implement national measures and programs. ‘I believe tha process
of developing thesa national plans will help expand our
understanding of climate change mechanisms and reveal innevative
and cost-affective means te reduce net greenhouse gas emissions.

I urge you to kesp in mind the context and origin of the
Agreement being submitted. It was only in 1988 that the World
Meteorological Organization and the United Nations Environment
Program (UNEP) commissioned an assessment report from the
Intargovernnental Panel on Climate Changa (IFPCC). The fifst
report of the IPCC wes produced in August of 1980. In remarkably
clear language it laid out what was caertz=in, what was praéabla,
and what was uncertain about the science on climate change. The
TPCC made the following statements and predictions:

. "pased on current modal results, we predict an average rate
of increase of global mean temperature during the next
cantury of about 0.3 C per decade (with and uncertainty
range of 0.2 - 0.5 C per dacade)...” :

€ "The océans act as & heat sink, and thus delay the full
effect of a grsenhouse warming. Thersfore we would be
comnitted to a further temperature risa which would
progressively become apparent in the ensuing decades and
centuries.”

. "...(A)Jn average rate of global mean sea-level risa of about
¢ cn per dacades over the next century (with an uncertainty
range of 3 — 10 cm per decade) wmainly due to thermal
expansion of the oceans and the melting of soms land ice,
The predicted rise is about 20 cm in global mean sea-lavel
by 2030, and 65 cn by the end c¢f the next century. There
will be significant regional variations."

The IPCC described the following key uncertainties:

§-18-82 5 15:54 EOP NRD- OSTPi& 4
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. “There are many uncertainties in our predictions
particularly with regard to the timing, magnitude and
regional patterns of climate change, sspecially changss in
precipitatien,

. "These uncertainties are due to our incomplete understanding
of sources and sinks of gresnhousa gases, and thes response
of clouds, cceans and polar ice-sheets to a change of the
radiative forcing caused by increasing greenhouse gas
concentrations.”™

Regarding policy responses, the IPCC stated:

. "The consideration of clinsate change response strategies

presents formidable difficulties for policy makers. The

| information availzble to make sound policy analyses is

| inadequate because of; (&) uncertainty with respect to how

| sffective specific response options or groups of cptions
would be in actually averting potential climate change; (b)
uncertainty with respect to the costs, effects on economis
growth, and other econoemic and social implications of
specific optlons or groups of options.™

. "The potentially serilous consagquences of climate change give
sufficient reasons to begin adopting response strategies
that can be justified immediately even in the face of
significant uncertainties."

] "Governments should undartake now:

- "accelerated and coordinated research programs to
reduce gclentific and socio-econovmic uncertainties with
a view toward improving the basis for responsa
strateyies and neasures;

- "review of planning in the fields of energy, industry,
transportation, urban areas, coastal zones and resource
{ use and management;

- sncouragenant of beneficial behavioral and structural
(e.g. transportation and housing infrastructurs)
changes;

- expansion of tha global ccaan observing and monitering
eystam.

%I+ should be noted that no datailed assessments have yst
been made of the aconomic coste and benefits, technolegical
faasibility or market potential of the underlying policy
assumptions.
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Now let me highlight some of the Convention's other

important features.

ZNSIITUTIONS ESTABLISHED BY THE CONVENIION
The guiding body of tha Convention is the "Conference of the

Parties" which will review regularly the implementation of the
Convention and any related legal instruments which may be
adopted. The Convention also establishes a "Secretariat" to
facilitate the operation of and provids services to the
Conference of the Partiss, and to prepare reports on its
activities. Tha cConvention further establishes two “subsidiary
bodies” to assist in performing the substantive functions of the
Convention. The Subsidiary Body for Scientific and Technclogical
Advice will provide the Conference of the Parties with timaly
advice on scientific and technological ﬁattlrs relating té the
Convention. The Subsidiary Body for Implementation will assist
in the assessuent and review of the iwplementation of the
Convention.

The Convention also establishes a financial mechanism to
support implementation of the Convention by developing coﬁntries.
The convention designates the Global Environment Pacility’(GEF)
of the World Bank, UNEF and United Wations Development Program

(UNDP) as the interim financial mechanism, operating under the

guidance of and accountable to the Conference of the Parties.
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NATIGNAL INVENTORIES

Turning to the specific reguirements of the Convention, sach
Party is required to develop, update and make available datailed
information on its sources, sinks and reservoirs of greenhouse
gas emissions. To ensure a through effort to improve ocur
understanding of climate change, and recognizing the often
linited capacities of developing countries in these aréas, the
Convention stipulates that developed country Paxties will%provide
financial and tachnical assistance to developing countries in
sellecting and reporting this information. The United States has
already offered to provide %25 million over fiscal years 1993 and
1994 to assist selected developing countries in developing their
capabllitiaes and to carry out "country studies" relating to thesme
inventories and naticnel plans.

The United States and other devaloped country Parties
Pledged to subunit greesnhouse gas inventory data within six months
aftar antry into force of the Convention. Developing country
Parties have three years to submlt their inventories after entry
into force of the cConvention (or within three years of receiving
financial asalstance for this purpose) and least devnlopeﬁ

country Parties may make their initial reports at theix

discretion.
MITIGATING AND ADAPTING TO CLIMATE CHANGE

Essentially three options were proposed during the

negotiations. One was to make the Convention a purely
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“framework" document, akin to the Vienna Convaention for the
Protection of the Ozone Layer, with nec provisions tc control
emissions. Another was to apply quantitative regquirements to
emissions of greenhocuss yases (or in some formulations, to apply
them only to emisslons of €O. from industrialized countries.) A
third option was to reguirs countries to fashion and raport
"national strategies" or “action plans" that would have the
result of limiting emissions, though without spacifying legally
binding limitations. ,

Ihe United States supported the third approach, which was
eventually adopted by the Parties to the Convention. It has the
significant advantage of creating a continuous process by which
the neasures and policies of all industrialized ucuntriesican be
assessed. This process will provide an cpportunity for countries
to learn exissions reduction strategies from aach other. More
important, it will reguire all countries to undergo serutiny by
the intermational community through publicaticn of the acﬁion
plans. Through this process the global community will be able to |
measure the progress of industrial countries in meeting tﬁe ‘
Convention's objectives far in advance of tha year 2000.

Under the Convention, all Parties must formulate and
implement nationm] measures and/or programs (including, whara
appropriata, regional programs) to mitigate and adapt to climate
change, taking into account each Party's specific national and

regional development, pricrities, cobjectives and circumstances.

In the Convanticn, ths U.8. and other developad country Parties
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are counitted to taking the lead in mesting the long—term‘
objective of the Convention by adopting national policles and
corrasponding measures to linit greanhouse gas emissions and
protect and enhance greenhouse gas sinks and ressrvoirs. The
Convention provides that such policies and measures nay be
implemented jolntly with other Parties, thereby promoting a
global response that will be more cost-effective than if all
actions were taken unilaterally.

Developed country Parties are required to provide deﬁnil¢d
information on their naticonal policies and measures within the
first six months after the treaty enters into force, and
periodically thereafter. Developed country Parties also |
comnitted in the Convantion to repurt on the projected wffect on
net emisslons of their policies, "with the aim of returning
individually or jointly te their 1990 levels of these |
anthropogenic emissions of carbon dioxide and other greenhouse
gas emissions not ccntrcllad by the Montreal Protocol.®™

There has been considerzhle attention paid to the adéquacy
of this particular provision. So let me turn for a nonent to the
"specific commitments" issue. The language I just gquoted sends a
clear and unmistakable signal about where the world is geing in
response to possible climate change. The Parties axpliciily
committed to measuraes aiming at a return to 1990 levels of
anthropogenic emissions as a rcfcftnce voint designed to ﬁernit

parties to move gquickly to modify their response to gresenhouse

gas enissions as thes science dictates.
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This modeal has worked well in tha contaxt of tha Montreal
Protoceol where we tightened cur phase out schedule for CFCs in
June of 1990 in Lendon, and are poised to do so again this fall
in Copenhagen. I believe we are om the right course agaiﬁ. E § 5
the scisnce demcnstrates the problem of climate change is more
wygent, we will be poised to respond quickly with inventories,

and plans in place.

C INANC

The Convention recegnizes that developing country Parties
will need financial and technical assistance to implement
policies to linit greenhouse gas emissions or to adapt to impacts
of climate change. The Convention commits developed counﬁry
Parties to take all practicable steps to promote, facilitate, and
finance, whers appropriate, the transfer of environmentally sound
technologies.

In many cases, the technologies nesded are available within
developing countries. In other cases, the technology might not
be availabla within the developing country but commercially
accessible from e foreign firm. There is thus a significant
incentive for the developed countries to assist in cooperativa
technolegy development, either through financial mechanisms, or
through technology cooperation and training programs.

It is now clsar that there is a growing market for more
efficient systems -~ everything from light bulbs to total system
design. Promoting the application of under utilized but
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avallable technologies can go a long way toward reducing
greenhousae gas emissions, ixmproving the general wall-beiné of
soclety and promoting the axport of U.S. environmental goods and
sarvices, Let us not lose sight of the fact that reducing
greenhouse gas emissions could serve as a stinulus to innovation
and as an opportunity for U.S8. export promotion and the creation
of new job opportunities. As one example, U.S. agencies and
private companias are already cocpearating on efforts to identify
and help reduce nethane leaks from snergy systems in Russia and

other Eastern BEuropean countries.

SCIENTIRIC COQPERATION
While the Convention cannct solve the complex problems
confronting the gscientific cemmunity, it fosters a regime of

intermational scientific cocperation which can contribute

\
eignificantly to the effective planning and implensntation of
scisntific programs to address these issues. 0f particular note

is the Convention's emphasis on promoting access to, and |
exchange of, data and analyses, including that cobtained from ;

areas beyond naticnal jurisdictions -- consistent with U.S.

policy on access to remnote sensing data.
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SEECIAL GQNSIDERATIONS
The obllgations of the Convention take into account the

spacific circumstances of individual parties in a number of ways.
For example, the Convention affords flexibllity to countries
with economies in transition (e.g. the republics of the former
Soviet Union and eastern European countries) in the
implementation of their national plans to mitigate and adapt to
climate changs. In addition, Parties are to give full .
consideration teo developing countries that are particularly
Vulnerable to the adverse effecte of climate change (such as
countyries with low-lylng coastal areas) in nesting the costs of
adaptation. Parties are also to take full account of the
specific needs and speclal situations of the least developed
countries. Finally, when evaluating the implementation of
commitwents under the Convention, Parties are to take into
consideration the situation of countries with economies that are
Vilnerable to the effacts of responsae nsasures, such as countries
vhose economies are highly dependent on income generatad from the
producticn, processing and export, and/or consumption of fossil

fuels.

RERINCIFLES

Article 3, entitled "Principles," dessrves spacial nofa. It
descyribes and approach which dirferentiates between developed
country parties, and developing country Parties who uway bear

disproportionate burdens due to their vulnerability to adverse
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effects of climate change, or due to the burden of tha Conventien

|
\
itself. Accordingly, in the name of equity, developed country 1
Partiaes should take the lead in combating climata change and its

adverse effects. While these are not legally binding commitments

in and of themselves, these principles will guide the Parties in

thelr implemantation of other provisions of the Convention.

| The United States already has policies and measures in place

‘ vhich meet the Convention’s commitments. The sum of these
policies and neasures constitutas the U.S§. sction strategy.
These in¢lude the U.8. Global Change raesearch programs, actions
under the Clean air Act Amendments of 1990, the National Energy
Strategy, and the Intermodal sSurface Transportation Act of 1891,
és well as other legislative and non-legislativa administrative
programs and inltiatives such as the "america the Beautiful,”
"Green Lights" and "Ensrgy Star" Computer Programs, and programs
to reduce methane and nitreus oxide emissions.

The U.5. has produced two {tesrations of its national action
strategy: the first in Pebruary of 1991 and the second in April
of 1892. Faw other ccuntries have taken this concrete step. The
extent to which our net emissions are actually limited by these
and other measures will depend on a number oOf factors including:
GNP and population growth, tha energy intensiveness of the

acenouy, the rescurce nix in the snergy sector and market

penetration rates of energy aefficlency technologias.




SENT BY: y 9-18-82 5 15158 EOP NRD= 0STPi&14
‘08/18/82  15:01 202 252 0816 OCLA/0LA DIV wWula

- 13 -

Actions contalined in the U.s5. action plan are astimated to
reduce projected net emissions of mathane, carbon dioxide‘and
nitrous oxida by the squivalent of approximately 125-200 million
metric tons of carbon in the year 2000 -- implying a projected
net emission In 2000 of 1.4 t¢ 6 percant above 1590 lavels.
Furthermore, we plan to continue to update and refine our action
strategy as new information on sciaence, economics, technology and
policy becomes available. We anticipate producing a new drart of
our naticnal acticn plan by January 1993, a goal the President
set in Rio.

TO meet its okligations for technical and financial
assistance, the U.8. has already agreed to provide $25 million
over two years for country studies and $50 million to the core
fund of the Global Environment racility in addition to the $150
million in bilateral aid already committed to the GEF pilot
phase. Earlier this week the Unlted States hosted a workshop in
Barkeley, California, on methodologies for “country studies.”
Representatives of developed and developing countriaes and
international organizations attended.

Country studies serve two important purposas: first, they
provide data to make good decisions. Second, for most countries,
country studies are a critical first step to enable a national
government to evaluate its options in confronting the
possibilities of climate change. The United States is committad
to the country studies process and we are working and will

continue to work directly with a number of countries, including
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Foland, Brazil and Mexico. The United States alsc has numercus
activities in place to meet its scientific ressarch and
infornation exchange obligations. The U.S. Global Change
Ressarch Prograp fosters research in the physical, biological and
econopic sclences, and has sgtrongly promoted the creatien and
managenent of glcocbal changs information and data basges. WwWith
requested fiscal year 1993 funding of nearly $1.4 billion, this
pProgram accounts for more than the combined total of the rest of

the world's resefarch programs.

PROMPT START ANR U.S. RATIFTCATION

When the President signed the Framework Convention on
Climate Change at the United Nations Confarence for Environment
and Developnent, he invited his colleagues from the
industrialized world to join in a prompt start on the
Convention's implementation. In addition, he proposed that thaese
countries meet by January 1, 1993, to lay ocut theilr nationﬁl
plans for meeting the specific commitments in the Conventlon, and
he committed the United States to six concrete actions:

1) sisming the Convention in Rio;

2) seeking prompt consent to ratification by the U.S.
Ssnate;

3) establishing a carpon dioxide monitoring program as
provided by tlie Clean Air Act;

4) expanding U.S8, scientific research on greenhouse gas
epissions;
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5) premoting developing country efforts to produce
"national plans" through U.8. - supported country
studies; and

6) preparing the U.S. national plans by January 1993,

I urge the Senate to do what it can to get this Convention
off to a prompt start by wmoving guickly to ratify. ' I would like
£o note that ratification will not raquire new iwplemanting
legislation, altheugh pariodic appropriations will be necessary
to meet our financial obligations under the Convention. This

Converition represents a milestone in global efforts to protect

our environment and deserves your support.




