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Re: US Acid Rain Progra'm‘s Lessons for Climate Policy

Last week EDF released a report on the U.S. experience to date with the acid rain emissions
trading program established under the 1990 Clean Air Act Amendments. | thought that you would
be interested in seeing the report, especially now that the Kyoto climate negotiations are so close
in time.

The Report attempts to distill the environmental, economic, and policy performance of the acid
rain trading program in 1995 and 1996. The resuilts are striking and should serve to remind
decision-makers here and abroad of what a powerful model the acid rain program can be in
guiding the design of the structure of a global climate treaty. The Report's analysis of the
ingredients of the acid rain program's success underscores both the fundamental soundness of
the U.S. proposal on the structure of a climate protocol and the need to incorporate the critical
elements of that proposal.

Specifically, the acid rain program's resounding success to date demonstrates that the essential
elements of the Administration's climate plan

- a legally binding emissions target

" - the "when" and "where" flexibility of emissions budgets, emissions trading and joint
implementation, including the use of "banking" as a powerful tool to stimulate early
reductions and create the foundation for a robust market over time

- transparent reporting and accounting systems with double-entry book-keeping;
mandatory "true-up" of accounts; and an enforcement system that uses the "stuff” of the
trading program to foster compliance through real, credible and automatic consequences
for non-compliance

all work together to deliver the kind of superior environmental performance at least cost that will
be key to the success of a Kyoto Protocol. The Report also highlights the importance of steering
clear of pitfalls such as imposing cost-caps or sanctioning transaction monopolies in the design of
an international or domestic climate regime.

| would appreciate the opportunity to meet with you prior to December 1to review the relevance of
* this report for the Kyoto Protocol.

| thank you in advance for your careful Miaw of the Report and | look forward to meeting with you
soon. :

__Thank you for your consideration in this matter.
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MoRre CLeaN AIR For THE Buck:
Lessons From THE U.S. Acip RAIN
EmissionNs TRADING PROGRAM'

Executive Summary

In 1990, then President George Bush and the U.S. Congress launched what many have
described as the largest-ever "experiment" with the use of emissions trading for reducing and
managing pollution. To reduce sulfur dioxide (SO:) emissions, the major precursor of "acid
rain," the Clean Air Act Amendments of 1990 require all electric power plants to reduce and
cap their SO; emissions. At the same time, the program allows those power plants to trade
any SO: emissions reductions they make below their required SO "cap" or emissions limit.

The first phase of the acid rain/SO: trading program began in 1995 and has yielded two years
— 1995 and 1996 — of impressive environmental and economic results. Figure i summarizes
the most dramatic ones: Not only have Phase | utilities reduced their SO. emissions as much
as the law requires, but they also have made more reductions than required in response to the
incentives created by the SO. emissions trading market.
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Figure i: Emissions Performance

! This report was prepared by the following staff members in the Global and Regional Atmosphere
Program at EDF: senior economist Daniel J. Dudek, senior attorney Joseph Goffman, science intern
Deborah Salon, economic analyst Sarah Wade, and with the assistance of senior scientist Michael
Oppenheimer.
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At the same time, the SO: emissions trading market has done what markets do best: drive
down costs.

Largely through a series of graphs and illustrations, this report details these remarkable results
in the hope of helping to inform three critical, ongoing policy debates: (1) how to manage the
emissions of greenhouse gases (GHGs) both domestically and internationally (including the
achievement of early GHG reductions, on which President Clinton focused in the climate
change initiative he unveiled on October 22, 1997); (2) how to control pollutants, like oxides of
nitrogen (NOx), whose long-range transport across the eastem United States interferes with
attainment of the health-based standard of the Clean Air Act for ground-level ozone; and (3)
how to finish the job, apparently only just started by the current acid rain program, of protecting
sensitive ecosystems from acid deposition. In each case, the use of emissions trading is at, or
near, the focus of the debate.

The U.S. EPA has recently proposed a new mandate under which 22 states would be required
to implement reductions in NOx as a precursor of ozone. As part of this proposal, the EPA has
promised to help the states develop emissions trading programs for NOx that could resemble
the one that Congress created for SO.. The debate that has the greatest urgency at the
moment, however, is the one set to culminate in December 1997 as the nations of the world
convene in Kyoto, Japan, in hopes of adopting a protocol for the reduction of emissions of
GHGs. Because the United States made intemational GHG emissions trading the centerpiece
of its proposal, the entire intemational community has turned its attention to this innovative
policy tool.

With the challenges of combating the growth of GHG emissions and of curbing the transport of
NOx emissions still to be met, this report lays out the following environmental and economic
successes of the first two years of acid rain emissions trading:

« S0: emissions have not only been reduced to required levels, but utilities have achieved
greater than 35% more SO: reductions than required.

» These extra reductions are distributed across the 24 states whose utilities had to make
reductions during 1995 and 1996.

« The highest-emitting sources and/or states have tended to make the greatest number of
extra reductions.

« The cost of SO; reductions, as reflected in the trading price of extra SO. reductions, or
"allowances" as the Clean Air Act calls them, is far below predicted levels.

« Notwithstanding the rapid fall in SO. emissions, both electricity generation and the U.S.
economy as a whole were up during 1995 and 1996.

« Although the acid rain program is too new to sustain firm conclusions about the ecological
effects of the SO. reductions achieved, there is evidence that the emissions reductions
have already reduced sulfate deposition in many areas.

To be sure, changes in the coal industry, notably dramatic efficiency improvements in the
mining and transportation of low-sulfur coal in the West, have done much to facilitate the utility
industry's response to the new SO: emissions limits. Nevertheless, the consistent overcontrol
of SO emissions during 1995 and 1996 and the low cost of traded SO. emissions allowances
bear the distinct imprint of an emissions trading market. The robustness of the emissions
reduction and the economic results of the acid rain program's first two years suggests that
these results are precisely what would be expected of a program that, through the creation of
a market, turned extra pollution reductions into money.
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For its first two years, at least, the acid rain emissions trading program has tumed in superior
environmental performance at startlingly low cost. Such an outcome is essential if the United
States and the global community are to solve other pressing air pollution problems like that
posed by the continued rise of GHG emissions.
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Emissions TRADING PROGRAM'

Part | - Introduction

The U.S. experience with its acid rain emissions trading program has been strikingly positive.
Throughout the 1970's both lay and scientific observers noted the occurrence of acidified lakes
and streams across large areas of the eastern United States, many of which were devoid of
animal life. Anecdotal and scientific evidence also pointed to declines in some forests in
roughly the same areas. Dr. Gene Likens, the first scientist in the United States to identify the
cause as related to air pollutants, coined the term “acid rain” to describe the phenomenon. In
1980 the National Academy of Sciences issued a report supporting the view that the emissions
of sulfur dioxide (SO-) into the atmosphere resulted in acidic deposition (rain, snow, and fog)
that, in tum, caused these environmental damages. The academy's report also suggested that
a 50% reduction in total SO, emissions would alleviate the problem of lake water acidification.

The ensuing scientific debate about the link between air pollution, acid deposition, and
adverse effects on ecosystems consumed the rest of the decade. It was fueled by the bitter
political and economic controversy, among participants from different sections of the United
States and different industries, over the total cost of reducing SO: emissions and the
perceived inequitable distribution of those costs and the claimed benefits. Specifically, the
vast bulk of U.S. SO, emissions were, and are, from coal-buming utilities in the Midwest and
Southeast. These companies and regions would bear the cost of the reductions, as would that
part of the coal industry that produced higher sulfur coal.

Finally, in 1990, Congress enacted legislation that
imposed a little less than 50% reduction on total Congress... imposed a
U.S. utility SO2 emissions. The reduction is being little less then 50%

implemented as an annual SO emissions budget  preduction on total U.S.
for utilities. Each power plant is issued a fixed

utility SO, emissions
number of SO emissions allowances, which it may [w?;ich ]259 being
trade with any other power plant, provided that at implemented as an

the end of the year it holds emissions allowances -
in an amount equal to its emissions for that year. annual SO; equs_s:ons
Allowances that are not used to cover emissions in budget for utilities.

one year may be saved for use in later years.

The ability to trade and save unused allowances offers utilities a direct financial incentive to
achieve more reductions in emissions than required, as well as the ability to find the
lowest-cost means of achieving compliance. An additional environmental benefit is realized by

! This report was prepared by the following staff members in the Global and Regional Atmosphere
Program at EDF: senior economist Daniel J. Dudek, senior attorney Joseph Goffman, science intern
Deborah Salon, economic analyst Sarah Wade, and with the assistance of senior scientist Michael
Oppenheimer.
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virtue of the fact that many regulated sources choose to maintain some compliance margin
flexibility by permanently maintaining an account of “banked” allowances. Under this program,
each power plant can choose between various compliance alternatives — for example, using
lower sulfur fuel, investing in energy efficiency, chemically removing sulfur from smokestack
emissions — or can elect to acquire allowances from other utilities. As a result, the different
compliance alternatives have been forced to compete intensively with each other. The
expected result has occurred: Compliance costs have been driven steadily downward.

The program, which began in 1995, and continued
through 1996, is still underway. The results of
these first two years are eye-opening both for For the first two
those who prom.lsed that this domestt'c emissions years, at least, even
budget and trading system would deliver superior the optimists"
environmental performance at lower cost and for " h
those who questioned such optimism. For the first expectations have
two years, at least, even the optimists' been exceeded.
expectations have been exceeded. This report
explains the results of the program in terms of both
its economic and environmental performance.

Once emitted, SO: reacts with other pollutants in the atmosphere, particularly the various
components of smog, to form acidic particles and droplets that eventually compose acid
deposition. Various components of this “soup” of pollutants have been traced over long
distances. For example, ground level ozone is a major component of smog that is created as
the byproduct of the atmospheric mixing of ozone precursors in the presence of sunlight. The
sources of ozone precursors are not necessarily located in the same area where ozone is
formed; also, once ozone is formed, it can travel great distances and persist for days. In
attempting to develop a program to control ozone, policymakers needed to study general
transport patterns. Figure 1 depicts the prevailing wind pattems on days with high local and
regional ozone readings; it is representative of a series of maps that describe identifiable wind
patterns.

Transport Wind Vectors
High (90%-ile) Regional Ozone Days
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Figure 1: Local Transport Wind Vectors on High Local Ozone Days
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One common wind pattern shows a general trend in air movement from the Midwest to the
Northeast and from the south-central to north-central regions of the country. These same
winds also mix and carry the other pollutants involved in the formation of acid deposition,
including SO and sulfate particles. In fact, we now suspect that atmospheric mixing and
transport play a key role in both the ozone and the acid rain problem.

Figure 2 shows the location and magnitude of the major sources of SO covered in the first
phase of the acid rain program. These sources are considered to be the major source of sulfur
in acid rain.
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Figure 2: SO, Emissions from the Largest Sources

When Figure 2 is coupled with Figure 1, it
becomes easy to see the logic of Congress'
decision to cap overall SO, emissions and permit [Wind] captures SO;
unrestricted emissions trading under that cap or emissions in the
budget. The general wind pattens that prevail Midwest and South
over the eastern half of the country capture the and disburse them
large amount of SO; emissions in the Midwest and

. widely over those
South and disburse them widely over those parts
of the country as well as over the Mid-Atlantic and ~ PartS of the country
the Northeast. Thus, the quantity of total SO. as well as over the
emissions and the size and timing of their Mid-Atlantic and the
reduction appeared to be the critical variables in Northeast.

determining the effect of the program. Of course,
local sources of SO; also play a role.
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Two things are worth noting. First, at the time the program was proposed and adopted, the
very large quantity of uncontrolled SO. emissions in the Midwest and parts of the South
suggested to EDF and others that those regions and their sources would enjoy economies of
scale in making SO: reductions®. The resulting lower marginal cost of an incremental ton of
reduction would make it possible for those sources to be sellers in a SO, emissions trading
market, if they chose to overcontrol their emissions.

Second, in the context of acid deposition control, SO; emissions are somewhat analogous to
those of global greenhouse gas (GHG) emissions. It is their total accumulation in the
atmosphere that, for the most part, determines their effect on the environment, rather than
emissions from any one source. SO, emissions
and GHG emissions share an additional

characteristic in their respective environmental SO0, emissions and
contexts: There is a benefit to removing them from  GHG emissions
the atmosphere sooner rather than later. In the share an additional

case of SO., the earlier the reductions, the sooner

ecosystems affected by acid deposition can begin ¢ aracteristic....

to recover their acid-neutralizing capacity. In the there i beneiit to
case of GHG emissions, slowing the increase in removing them from
emissions early can slow the rate at which the the atmosphere
climate will change in the future. This is critical sooner rather than
because it is not just the levels to which later.

temperature may rise, but the speed at which that
rise takes place, that ecologists believe will
determine the fate of sensitive ecosystems in a greenhouse-intensified world. Of course, the
slower the build-up of GHG, the slower the resulting temperature change, and the more time
and latitude decision-makers have to respond to changing information and experience.

Part Il - Market Development and
the Achievement of Extra Emissions Reductions

Early critics suggested that markets for allowances would not develop or that they would not
function like conventional markets. These claims have been proven wrong. Although the SO.
market experienced many of the same characteristics of any startup market, it is blossoming
into a full-fledged commodities market. Figure 3 shows the steady increase in the number of
allowance transfers that have occurred in the past three and a half years, including the first
half of 1997, whose annual total is expected to exceed that of previous years.

It is notable that the vast bulk of these transfers have involved transfers between and among
individual boiler units (the level at which the emission source is defined under the program)
within single operating systems, although many such systems cross several state borders. This
type of transaction is sometimes referred to as intemal optimization. In other words, it indicates
that a company, when given the flexibility to determine the best means of reducing total
emissions, will review the operations of its entire physical plant and phase in control measures
at the location and of a size that makes economic sense, within the constraints of the
environmental program.

% See “Emissions Trading: Environmental Perestroika or Flimflam?,” full reference can be found at end
of report.
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Figure 3: SO: Allowance Transactions

Figure 4 indicates, in terms of the total quantity of allowances, the variety and distribution of
the types of allowance transactions that have occurred thus far. As the market further matures,
we can expect to see a growth in the relative proportion of transactions that are between,
rather than within, companies. Simply comparing 1995 and 1996 suggests that this shift is
already occurring: the cumulative reallocation of allowances between units within utilities was
largely completed in 1995, and the number of utility-to-broker trades grew in 1996.°

Other

[l utility to Fuel Trades

[C] utility to Broker Trades

M Fuel to Utility Trades

[ Broker to Utility Trades

B Reallocations

Intra-Utility Trades — Within
Operating Co. - Within Holding
Co.

[ [l Inter-Utility Trades

15

10

Millions

Source: EPA Acid Rain Web Site

1994 1995 1996

Figure 4: Trading Activity Summary

3 See “The Clean Air Act Acid Rain Program: Lessons for Success in Creating a New Paradigm,” full
reference can be found at end of report.
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In retrospect, the results of this trading activity
were predictable. The monetization of the SO
allowances resulting from a market in which
unused allowances can be sold or saved for future
use forced sources to treat emissions in effect as a
variable operating cost. As a result, sources had to
do what is sometimes called a “make or buy”
analysis about their costs of emissions reductions.
Many sources decided to “make” emissions
reductions rather than buy them. Figures 5

The monetization of
S0, allowances forced
sources to treat
emissions as an
opportunity cost or a
variable operating
cost ...[As a result], in

demonstrates that in 23 of 24 states, power plants 23 of the 24 states,
are emitting less SO: than the number of power plants are
allowances initially allotted to them. Because of ~ eMmitting less SO, than
the monetization of SO. emissions, utilities’ “make ~ allowances initially
or buy” analyses led overwhelmingly to directand ~ allotted .
indirect investment in overcontrol. Figure 5
compares actual emissions to allowed emissions,
by state, in 1995 and 1996.
3,500,000 -
0O Total Allowances
3,000,000 - Minus Emissions
B Total Allocated
2,500,000 Allowances Used
MW Emissions Above
2,000,000 Allocated Allowances

tons of SO2
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The states in the chart are organized from high to low by actual emissions.

Figure 5: 1995 and 1996 Emissions from 24 Power Plants

Note that only 24 states are represented because the SO. reduction program is phased in.
The first phase, between the years 1995 and 2000, requires only the largest-emitting plants to
make reductions and to make those reductions to an interim level. It is only in 2000 that all
power plants will be affected by the program and will be required, collectively, to achieve the
full reduction of SO: emissions. In the first phase, however, power plants that had no
requirements prior to 2000 but that are owned by the same companies that own Phase | plants
may elect to participate in the program and provide altemative emissions reductions.
Additional provisions ensure that together these mandatory and elective Phase | plants
operate under what amounts to a Phase | “cap” or budget for their total SO, emissions. In
addition, emissions allowances held but not used by these Phase | plants may be saved and

carried forward for use in Phase Il as well as Phase I.
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The state-by-state representation of net sales and )
acquisitions (Figure 5) appear to suggest that, as  AS predicted by EDF
predicted by EDF at the time it proposed the use at the time it

of SO, emissions trading, the highest-emitting proposed the use of
states/sources are achieving the greatest SO, emissions
overcontrol. Figure 5 reinforces the view that the trading, the highest-
financial incentive created by the opportunity to emitting states

carry into the future unused allowances, and the
extra emissions reductions they represent, is ';sc‘:';; ‘:;3 a:: oatost
prompting widespread direct and indirect g the greates
investment in overcontrol of SO, emissions. overcontrol.

Figures 6, 7, and 8 distill and represent, in the form of both bar graphs and geography, power
plant SO: emissions in the 24 Phase | states as well as the ratio of such emissions to the total
number of allowances held by the power plants in each state.

1995 SO2 Emissions From
Power Plants In 24 States

net SO2 emissions credits purchased = net credits sold

Figure 6: 1995 SO, Emissions from Power Plants in 24 States
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1996 SO2 Emissions From Power Plants
In 23 States

0 Used allocated
emissions allowances

@ Emissions in excess

| [P\ of aiocated emissions
‘ allowances
LR S 2o aaa I

net SOz emissions credits purchased #= net credits sold

Source: 1996 Acld Raln
Compliance Report

Figure 7: 1996 SO, Emissions from Power Plants in 23 States

1995 And 1996 SO2 Emissions From
Power Plants In 24 States

B Un-used allocated

emissions allowances
0 Used allocated
emissions allowances
u Emissions In excess
of allocated
allowances
Source: 1895 and 1996 Acid Rain
Compliance Reports .
[ R O e B ] I N S e ]
net SO2 emissions credits purchased — = net credits sold

Figure 8: 1995 and 1996 SO, Emissions from Power Plants in 24 States
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Superimposing Figures 6, 7, and 8 on the wind patterns shown in Figure 1 shows just how
important the extra SO. emissions reductions are in removing SO: from the atmospheric
transport system.

[T]he best way to spur innovation is to create competition among that
markets...that can help industry meet environmental targets...[T]he SO. program put
them into direct competition for meeting the needs of utilities and their customers.

The major benefit of the SO. program thus stems not from allowance trading,
but from a structural reform in environmental legislation that removes government
from direct involvement in the decision of business. At the same time, the SO,
program firmly reinforces the role of government in determining and enforcing social
goals about the desirable level of environmental quality.

- Dallas Burtraw, Fellow at Resources For the Future,

Washington Post Commentary, March 31, 1996

Part Il - Economic Performance

General economic performance during the years 1995 and 1996 was excellent throughout the
United States. Notwithstanding the investment in the reduction and overcontrol of SO;
emissions, overall U.S. electric power generation continued to increase during the first two
years of the program, as did electricity generation in the regions specifically affected by the
requirements of the SOz program in these two years - a result that flatly refutes the claims
made by opponents of acid rain legislation throughout the 1980’s. Figure 9 indicates that total
electricity generation in the United States increased over the period 1985 to 1996.

total US electricity
generation rose
by 2.6 percentin
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Figure 10 indicates the regional breakdown of

electricity generation in 1995 and 1996. It is Provisions of the acid
important to note that specific provisions of the rain allowance trading
acid rain allowance trading program prevent Phase program prevent Phase |
| power plants from simply appearing to achieve power plants from

SO: emissions reductions as a result of shifting
generation to non-Phase | plants. As a result, the
expedient of generation-shifting that avoids the
achievement of real emissions reductions cannot

simply appearing to
achieve SO; emissions
reductions as a result of

explain the continued growth of generation while ~ Shifting generation.

SO: reductions are being achieved.

»
*

Source: Edisen Electric Institute
Data Set
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Figure 10: Regional Electric Power Generation: 1995-1996

At the same time that overall generation increased, so too did the amount of generation fueled
by coal. Figure 11 indicates this trend.
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Figure 11: Electricity Generated Using Coal in The United States
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As the following quote indicates, coal use also continued to rise even during the first two years

of the program.

The electric power industry consumed a record 814.4 metric tons of coal, up by 5.6% from 1995.
The robust growth in coal use for electricity generation was attributable primarily to:
* Significant growth in electricity usage due to strong economic growth and colder-than-normal

weather in the early part of the year.

* Substantially reduced levels of gas-fired electricity generation caused by higher natural gas prices.

*Negligible growth in nuclear-powered generation.

Source: "Annual Review 1996: Coal," Mining Engineering, Vol. 49, No.5, pp. 43-50, May 1997.

To the extent that the 1996 increase in SO.

compared to 1995 emissions is linked both to Utilities were able to
increases in electricity use and to increases in find ways to integrate
natural gas prices, utilities were able to find ways compliance with their
to integrate compliance with their SO control SO, control

obligations with the response to overall economic obligations with the
demands. * This conclusion is demonstrated response to overall
further, and certainly dramatized, by the economic demands.

juxtaposition of the following two figures.
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Figure 12: Growth Indicators and Emissions

4 See “Emissions Trading: Practical Lessons From Experience,” full reference can be found in the back
of the report.
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Figure 13: SO; Emissions Caps and Forecasts - Phase | Units

Together these graphs belie the initial claims of opponents of SO, emissions budgets or caps
that such limits would preclude economic growth. The area between EPA’s forecast under a
“no Title IV” scenario (the triangles line) and the Title IV Emissions Limit (medium dark gray

line) of Figure 13 depicts the sharp cuts in SO
required, as a matter of legal mandate, by the acid
rain program. The actual emissions line (black
line) shows the achievement of cuts that were
greater than required in SO, emissions. According
to the Massachusetts Institute of Technology’s
Energy Laboratory, the “decline in emissions
between 1990 and 1994 was largely due to
cheaper low-sulfur coal from the West. However,
the dramatic drop in 1995 [could] be attributed
mostly to the new market-based” program that
went into effect that year (source: Newsletter,
January-March, 1997). In Figure 12, the two
darkest lines chart continued growth in U.S.

Through emissions
trading, electric
utilities and the
overall economy seem
to be able to integrate
emissions reduction
compliance with
economic activity and
growth.

electricity generation and gross domestic product against the reductions in SO. emissions
charted by the lightest line. Again, through emissions trading, electric utilities and the overall
economy seem to be able to integrate emissions reduction compliance with economic activity

and growth.
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Wisconsin Electric’s own experience with the trading provisions of the Acid Rain
Program has been very positive. Compliance planning done immediately following
passage of the CAAA showed that Wisconsin Electric expected to have a Phase |
allocation that exceeded expected emissions by 200,000 to 250,000 allowances
over the five years of Phase | (from 1995 through 1999). During Phase Il (year
2000 and beyond), the company expects a shortage of approximately 30,000
allowances per year if no action is taken to reduce emissions.

After careful study of emission reduction strategies it was determined that the
least-cost compliance methodology for Phase Il would be to switch to lower sulfur
fuels at several facilities, achieving 10,000- 20,000 tons of total reductions. The
balance of the required reduction would be purchased from the market.

In order to achieve the total 30,000 ton SO, reduction on the Wisconsin
Electric system alone, absent the market, would have meant the installation of
scrubbers on at least two units. Comparing the capital and O&M cost to scrub the
two units, to the cost of purchasing the same emissions reduction on the market,
there was over a $100 million (in 1995 $'s) savings by pursuing the purchase
allowances option.

With such dramatic cost savings available through the market, Wisconsin
Electric gradually entered the market as early as 1992 to begin contracting for the
sale of the excess Phase | allowances and the purchase of the needed Phase Il
allowances. Analysis of the market based on projected future allowance costs and
intermal economic factors (such as the cost of capital and inflation factors), showed
that the simultaneous sale and purchase of allowances was the most beneficial to
Wisconsin Electric. Other companies with excess Phase | allowances have
concluded, using different economic data, that simply banking Phase | allowances
for use in later years was the most economically advantageous route to follow. If
Wisconsin Electric had chosen to only bank allowances, and not make any other
changes, scrubbers would have been required within 5-7 years of the start of
Phase I. This made fuel switching and allowance purchase the most viable option
when compared to simply banking allowances.

In summary, by choosing the compliance path of fuel switching and allowance
purchases for Phase Il, Wisconsin Electric has saved its customers over $100
million and deferred the installation of scrubbers for the foreseeable future.

-Daniel L. Chartier, Manager - Emissions Trading, Wisconsin Electric Power
Company, before the Joint Economic Committee, United States Congress,
July 9, 1997
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Figure 14: SO, Allowance Values

That emissions trading is instrumental in this economic response is suggested by the path that

allowance prices have followed since active
trading began, first in anticipation of the program
and then continuing into the present. The price
information recorded in Figure 14 was compiled by
a variety of private brokers and intermediaries
active in the SOz emissions trading market. At the
time the legislation was enacted, predictions of
marginal compliance costs and allowance prices
ranged from $350 to $1000 per ton; however,
allowances have traded at much lower levels, with
prices ranging from $62 to $170 per ton. There is
a striking correlation between these dramatically
low prices and the intensification of competition

Predictions of
compliance costs and
allowance prices
ranged from $350 to
$1000, allowances
have traded at...
prices ranging from
$62 to $170 per ton.

between and among the various compliance options (in addition to trading) available to power
plants, competition that is uniquely created through the emissions trading market.
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Part IV - Environmental Performance

The first two years of experience with the SO, program amply demonstrate the spectacular
success of an emissions budget and trading program in delivering substantial and early
emissions reductions and substantial cost-savings. Equally striking is the suggested effect
these emissions reductions are having on the physical environment they are intended to
protect.

Figure 15 demonstrates the sharp cut in SO. emissions achieved in the last two years in each
of the several multi-state regions whose power plants are affected by Phase | of the program.

A

-
»
.

0 1996

Source: 1995 and 1996 Acld Rain
Compllance Reports

Figure 15: Regional SO, Emissions: 1985-1996

Figure 16 depicts the state-by-state trend in emissions over an even longer period. In all but
one of the 24 states with Phase | sources, there is a noticeable - and, in the majority of states,
significant - drop in SO emissions in 1995 compared with 1980-1990 levels.
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Figure 16: 1980-1995 SO, Emissions from Utilities

The EPA's conclusions, cited below, speak to the environmental benefits of these reductions,
including the suggestion that their earlier-than-required occurrence is of particular value.

One factor mitigating the benefit of the overcompliance in the SO, program,
of course, is the ability to use banked allowances in the future. The 40
percent of 1995 allowances and 35 percent of 1996 allowances that were
not retired for compliance purposes can be used to cover emissions in a
later year. However, immediate health and environmental benefits are
arguably more valuable than a benefit several years from now.

Source: 1996 Acid Rain Compliance Report

Perhaps most satisfying is the recent information reported by the U.S.
Geological Survey (USGS) that rainfall in the Eastern U.S. is significantly
less acidic as a result of the first year of implementation of the Acid Rain
Program. The June 27, 1996 study reports a significant reduction in 1995
sulfate concentrations relative to the historical trend (1983-1994). These
results are derived from data collected at monitoring sites across the
country. The change in sulfate concentrations shows a 10-25 percent drop
in rainfall acidity, particularly at some sites located in the Midwest,
Northeast, and Mid-Atlantic regions. These geographical areas coincide with
areas downwind of affected utility units which have significantly reduced
their emissions."

Source: 1995 Acid Rain Trading Program Compliance Report

Figure 17 shows the drop (referred to by the EPA, above) below predicted levels during 1995
in sulfate ion concentrations throughout much of the overall Phase | area, including sensitive
"downwind" areas. Although one-year data does not provide a sufficient basis for definitive
conclusions, this figure does suggest that SO. emissions reductions already may be providing
benefit to many ecosystems in terms of reduced deposition.
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The significance of this correlation is strengthened when it is contrasted with Figure 19, which
shows changes in nitrate ion concentrations. While the acid rain program demanded
aggressive reductions in SO. emissions, the same program's provisions for emissions of
oxides of nitrogen (NOXx), also a critical set of acid deposition precursors, call for only minor
NOx reductions, as suggested by Figure 19. As Figures 17 and 18 together show, while
sulfate ion concentrations dropped in 1995, nitrate ion concentrations stayed approximately
constant or rose in much of the Phase | and downwind regions.

Percent Departures of 1995 Annual Nitrate lon Concentrations from
Predictions of the 1983-94 Seasonalized Trend Model

~Hubbard Brook
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“Figure 18: Percent Departure of Nitrate lon
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Figure 19: 1995 NOx Emissions from Coal-Fired Utility Units

In 1995, ... we saw the largest one-year drop in SO; emissions since 1970. The
110 power plants required to be in this first phase of the program reduced
emissions by more than 50% below their levels in 1980 and 40% below the levels
required by law. In 1996, these impressive results were nearly repeated with
emissions 35% below required levels. These emissions reductions resulted in a
decrease of 10 to 25% in wet sulfur deposition over large areas of the eastern
U.S. in 1995. Ambient concentrations of sulfur dioxide also declined by 17%
between 1994 and 1995. By the year 2010, the reduction in fine sulfate
particulate matter is expected to provide health benefits of $12 to 40 billion per
year and visibility benefits of $3.5 billion per year.

Data from the SO, Allowance Tracking System (ATS) is showing that utilities
are taking advantage of the market flexibilities and cost saving opportunities
afforded by the program. More than 2,400 allowance transfers moving
approximately 38 million allowances were recorded by EPA between early 1994
and the end of the first quarter of 1997. More than 50% of Phase | affected
utilities have engaged in trades with others outside of their company such as
other utilities and brokers...From 1995 to 1996, the flow of allowances from
brokers/traders to utilities increased six-fold and the stream from utilities to
brokers increased three-fold. The price of allowances has fallen from early
estimates of $400 - $1000 to less than $100 for an allowance. These results
prove that a legitimate trading market in SO2 emission allowances exists and is
thriving.”

-Mary Nichols, Assistant Administrator, Air and Radiation, U.S. EPA,
before the Joint Economic Committee. U.S. Conaress. Julv 9. 1997
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Part V - Lessons for Policy-Makers

When enacted, the acid rain program was but one of several titles of the Clean Air Act
Amendments of 1990, whose scope encompassed urban smog, air toxics, mobile sources,
and stratospheric ozone. At the time of enactment and since, however, the program has
commanded a disproportionate amount of attention, not only because of the environmental
problem of acid deposition but also because of the innovative design and use of the emissions
budget and trading template. For these same reasons, it is not too early for decision-makers
to try to draw lessons from the program's record so far. '

“Leaming from [the acid rain program] shows there is
significant opportunity to apply them to address other vexing
environmental problems. The Title IV emissions cap and allowance
trading approach could be applied on a regional basis to abatement
of urban ozone precursors, nitrous oxides, and volatile organic
compounds. This could improve attainment and save billions of
dollars annually...

A second area of application is in the current debate about
greenhouse gases...The global climatic effects of these gases
appear to make an emissions cap and allowance-trading trading
approach ideally suited to their abatement...

Indeed, the Acid Rain Program shows that the conversion of
technology-based...standards to overall performance-based
standards may be the simplest way forward to least-cost
environmental regulation.”

- Byron Swift, Environmental Law Institute,

“The Acid Rain Test”

On the most general level, the first two years of the program bear out the claims of even the
most ardent proponents of emissions budget and trading programs. The program is achieving
even greater emissions reductions than required and doing so at even lower costs than
predicted. For current decision-makers both in the United States and worldwide settings,
several specific lessons have particular urgency:

1. Restricting emissions trading, even in the supposed interest of increasing
environmental protection, is likely to be self-defeating. The economic dynamic of the
emissions trading market itself drives not only cost-reduction but the kinds of investment
in emissions overcontrol seen in the first two years of the program. Trading restrictions
can weaken or even destroy that dynamic and, as a result, sacrifice the additional (and
early) reductions achieved by overcontrol investments.

2. Acid deposition is not the only environmental problem in the U.S. to which the
long-distance transport of pollution is critical. The EPA and states throughout the
Eastern U.S. are grappling with the effect of NOx transport on ozone smog formation in
urban areas. In the SO, program they can find the exact template for solving this
problem.
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3. Acid deposition continues to plague sensitive ecosystems. The contrasting
treatment of SO, and NOx under the acid rain program and the resulting contrasting
effects of their emissions on the physical environment point to the urgency of making
substantial additional NOx reductions.

4. Both the economic and environmental challenges of climate change demand
the use in any international agreement on climate change and greenhouse gas emissions
of an emissions budget and trading approach. Nowhere are the need for
cost-effectiveness and the benefit of early reductions more critical. The economic
dynamic of a GHG emissions budget implemented through a competitive global market
for GHG emissions reductions could produce the kind of cost-savings and investment in
early emissions control already seen in the U.S. SO, emissions budget and trading
program.
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Argument 1: The ceiling price would prevent the GHG emissions trading market from acheiving
the full measure of potential cost-savings.

Response: This argument is valid only to the extent that firms expect a high permit price without
the safety valve (i.e., they expect a price exceeding the ceiling). In other words, it is internally
inconsistent for the environmental groups to be arguing that 1990 by 2010 will be cheap -- and
that the ceiling will cause a problem. Their argument that firms will invest a lot thinking that the
price would be high, and that investment would drive the price down, assumes that firms make
systematic forecast errors -- that they invest thinking the price will be high, and then are
surprised when the price is low.

Argument 2: The ceiling price transforms the emissions'trading program into a tax.

Response: We don’t expect that it will be necessary to trigger the safety valve. Even if we do,
the emissions handled under the safety valve would be small and any funds raised could be used
to cut other taxes. More importantly, there’s no reason that the additional permits would
necessarily have to be sold -- they could also be grandfathered to firms, perhaps based on some
performance criteria.

Argument 3: The ceiling price would defeat an early action program

Response: The ceiling price would only reduce incentives for early action if prices were expected
to be above the ceiling without the safety valve. So once again, there is tension between
assuming that it would be easy to meet the target and assuming that a ceiling price would
interfere with incentives.

Argument 4: The ceiling price does not follow the SO2 design

Response: A carbon trading program will be substantially larger than the SO2 program, and there
will undoubtedly be many differences between the two programs.

Argument 5: Ceiling price may save costs, but only at the cost of the environment

Response: This argument contradicts the earlier assertion that the ceiling price would raise the
cost of the program. Furthermore, we don’t expect that the safety valve would be invoked -- so
that we could achieve our environmental goal while protecting the economy against excessive
costs.
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Re: Failure of "Ceiling Price” on Emissions Permits as a Climate Change
Policy Tool

Introduction. In January, 1997, the U.S. government formally proposed
that any international protocol to control the emissions of greenhouse
gases (GHG) be structured in a way that imposed total GHG emissions
"budgets”, covering multi-year periods, on each participating nation.
Nations could meet their budgets by trading surplus GHG emissions
reductions with each other, and, presumably, permit their affected firms to
do the same in private GHG emissions trading markets. There are a wide
range of decisive environmental and economic advantages to this approach.
Chief among these is that the global GHG emissions trading market that such
a structure would unleash could be expected to do what markets do best:
lower costs and spur (cost-saving) innovation. By defining nations’
obligations as meeting actual budget limits for their total GHG emissions,
the U.S. proposal is the single most effective way of ensuring the
achievement of the "binding commitments" which many world leaders,
including President Clinton, have pledged to make.

Unfortunately, despite the U.S. experience with its own market economy
and with highly successful pollution markets, such as the sulfur dioxide
emissions allowance trading system used to curb acid rain, some in the
Clinton Administration have proposed the inclusion of a "ceiling price" in
the U.S. proposal. Under this approach, the U.S. government would specify
a cost-per-ton ceiling price for GHG emissions reductions. If the cost of
making GHG reductions, or, presumably, the market price, rose above that
level, then, the U.S. would be excused from making additional GHG emissions
reductions even if that resulted in U.S. failure to meet the national GHG
emissions budget. This approach would apply as well to individual firms,
which would be required to pay the “ceiling price" for each ton of GHG
emissions in lieu of making GHG emissions reductions.

The ostensible purpose of this proposal is to protect the U.S. economy
from excessive costs in implementing its national GHG budget obligation.
Ironically, the inclusion of a "ceiling price" in a GHG emissions trading
program could have the perverse effect of impeding the capacity of an
otherwise unfettered emissions trading market to maximize cost- savings h‘
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Key to the success of an emissions trading market is the ability of
competition to drive costs down. Two critical elements of competition are
risk and reward. Firms take risks (e.g. developing new technologies,
banking early reductions) because in their calculation they perceive the
value of a specific business decision to be positive. Under the
?ceiling-price? proposal both risks and rewards are capped at the level of
the ceiling price. As a result there is only limited competition. Worse
still, since the risk/reward calculation is based on estimating a variety
of unknown variables, the presence of a known ceiling price will tend to
encourage firms to estimate an even higher risk premium when evaluating new
technologies with unknown costs or other near-term emissions reduction
action with uncertain future returns. This distortion of the risk/reward
calculation is therefore likely to preclude much initial investment in the
development of cost-saving reductions, even at the start of the program.

At the same time, the costs added by this approach would not even enhance
the environmental performance of the program. On the contrary, since the
payment of the ceiling price would result in emissions increases, the
proposal would all but ensure that the U.S. would not meet its GHG
emissions budget.

rather than less, expensive.

1. The "Ceiling Price” Would Prevent the GHG Emissions Trading Market
from Achieving the Full Measure of Potential Cost-Savings. The ability of
firms to make and "bank" emissions reduction credits in the early years of
a trading program for use in later years is almost universally regarded as
critical to the success of trading programs (assuming that such treatment
is compatible with environmental effects of the pollutant being managed).
One of the reasons for this is that banking is instrumental to market
formation ? and to the process of achieving cost-reductions. If firms know
that at least eventually there will be a market in which surplus reductions
will be in demand, then they will be able to identify a financial incentive
to find and make such reductions, even if the firms are "banking" surplus
reductions simply for their own future use. The reductions they make,
especially early on, tend to be relatively inexpensive; as a result,
investment in such reductions begins the market dynamic of limiting the
cost of compliance. Thanks to these near-term low-cost surplus reductions,
the compliance program can "start off" with low-cost compliance options
readily available. As the market becomes more active, firms find
themselves subject to continuous signals favoring ongoing investment in
cost-effective reductions, particularly reductions that can be achieved
below whatever the market price is, or is anticipated to be.

Part of the confidence that banking instills in investors in surplus
reductions comes from the knowledge that all affected sources have no
compliance option other than to achieve emissions reductions themselves or
to purchase surplus emission reductions from others who can make them at
less expense. As a result, all expenditures made in connection with
program compliance will either be made on the demand side to purchase
reductions, or on a competitive supply side to achieve the most
cost-effective reductions. The "ceiling price” approach undermines
confidence in banking because it gives all affected sources an ?7out?, and
in so doing, unravels the dynamic of cost-reduction that a soundly designed



emissions trading market can create.

Specifically, a "ceiling price", not connected in any way to the
purchase of additional surplus reductions, is a vicious competitor to early
reduction investment strategies. With a ceiling price present as an
alternative to participation in an emissions reduction market, potential
investors in early reductions, no matter how low cost, must alter their
calculus radically. They cannot simply weigh, as they would in a sound
emissions trading market, the cost of current investment in low-cost
emissions reductions against the value (admittedly discounted) of a future
return on that investment. Such return would take the form either of sales
of their reductions or of the use of their reductions to avoid future
higher compliance costs or of the overall flexibility for the firm's
operations afforded by an available bank of surplus reductions ? all
outcomes whose current value is increased by a premium created by firms'
uncertainties about future cost and changing economic conditions. Because
these uncertainties are amply justified, the ability to pin down costs as
well as increase flexibility through the creation of a supply of low-cost
reductions is especially valuable. In contrast, in the presence of a
“ceiling price" escape path, firms contemplating near-term reduction
options must compare the cost, including opportunity costs, of near-term
investment in emissions reductions, against the discounted value of avoided
future costs, but they must do so in a context where the "ceiling price"
creates an artificial certainty as to future costs.

In theory, obviously, the ceiling price could be set high enough so as
to preserve and ensure the value of the investment in early reductions.
Unfortunately, the "ceiling price" proposal is, almost by definition, a
political artifact, designed to ease the adverse pressure on
decision-makers sensitive to claims that a GHG emissions budget would
damage the U.S. economy. Consequently, as an administration of official
has already acknowledged ? unaware, apparently of the internal
contradiction ? proponents of the ceiling price approach anticipate that
the price would be set at a relatively modest level, precisely for the
purpose of creating the needed economic assurance and thus relieving the
political pressures decision-makers are now facing.

At best, then, the introduction of a ceiling price "escape valve"
complicates and creates grave uncertainties as to the outcome of firms'
near-term reduction investment calculus. At the very least, it would
contribute to a wait-and-see attitude that would divert some investment in
low-cost early reductions that might otherwise be made. More troubling, if
acknowledged political imperatives prevail, then the ceiling price will be
set at a modest level; as a result, its discounted value will swamp the
risk/reward calculations of many would-be investors in low-cost near-term
reductions. Without this plentiful supply of low-cost reductions, the
market will lose a significant portion of its power to contain and lower
compliance costs by forcing compliance alternatives to compete with each
other. As a result, actual compliance costs will rise to the level of the
ceiling price and will do so much more quickly than otherwise? -- and,
again, the costs will be that much higher than they would be were a greater
amount of investment in near-term, bankable low-cost reductions made.

The presence of a ceiling price escape hatch defeats the cost-saving



capacity of an emissions trading market at the higher end of the cost curve Efﬁ:
as well. As reduction costs rise, firms increasingly will find themselves - ge/(,

simply paying the ceiling price and foregoing the achievement or purchase _ \ of ) &/
of additional reductions. As a result, the market will simply cease to *@CE {[Y dfs : ~
generate incentives that would otherwise drive innovators and investors to _ . \J\QM
find or use the means to bend high-end costs down. Many potential | ﬂ

purchasers of the reductions generated by such innovations will simply pay
the ceiling price and ?escape? compliance. In their absence, the

financial incentive that an emissions trading market would otherwise create
to apply downward pressure over the entire cost curve will disappear.

For these reasons, the introduction of a ceiling price does not simply
provide a beneficent outer bound on compliance costs. Rather, it
fundamentally undermines the power of emissions trading markets to
minimize compliance costs and generate cost-savings. The optimism that

~many have that an emissions trading market and the technologies, whose
development and use such a market fosters, can keep costs "below the
ceiling price" depends on the very cost-saving capacities that the ceiling
price subverts. At the same time, the "ceiling price" proposal creates a
perverse trade-off: the economic certainties demanded by current
decision-makers, and many traditional economists dependent on conventional
analytic tools, are won at the price of the future economy's incurring real
costs that could be avoided if the emissions trading market were permitted
to work at its full capacity.

2. The Ceiling Price Transforms the Emissions Trading , W«f‘)
Program into a Tax Program, with the Attendant Economic Drag. With the l &,& :
cost-saving dynamics of the emission trading market seriously compromised W ’ M
by the ceiling price escape option, compliance costs over time would g
approximate the ceiling price level. Increasingly, firms would simply find @ W U\
themselves doing nothing but paying a GHG pollution tax in the form of the ¢ (\/ﬂ'x
"ceiling price"” payment to the government. This transfer would operate as )T S
a non-productive drag on economic performance without contributing to~ @ X
further reductions in the cost of compliance, or, for that matter,
“producing.the economic and environmental benefits that emissions reductions
would. The economic "drag" created by this tax becomes clear in contrast
to the productive yield of an emissions trading market. In a trading
market, companies that invest in surplus pollution reductions can earn
credits that they can then sell in the trading market or bank for future
use. Not only do these companies earn a return on their pollution reduction
investment, but they provide the companies that buy their credits a lower
cost compliance alternative. At the same time, this "cycling” of financial
resources through buy-sell transactions contributes to the dissemination of
lower cost compliance alternatives for the entire economy. Under the

ceiling price proposal, however, companies with high compliance costs would 3 g&v
[not be contributing resources through the buy-sell cycle to support ; -;x[‘-s\,,}‘/'
investment in low-cost compliance. Instead, they would simply be paying w x S
the government a fee for pollution, a payment that would come out of their Iz SN ",
bottom line, disconnected from any incentive to reduce GHG emissions, and (p % A \((, 97

would have the effect of deflating the value of investment in actual & Al

reductions. (@ P ’\f" S
3. The "Ceiling Price"” Would Defeat an Early Reduction Program. On /Y{Z‘-lj( Vbe;/‘

October 6, at the White House Conference on Climate Change, the



Vice-President stressed his and the President's determination to establish

a program, presumably relying on early reduction credits, to achieve GHG
emissions reductions prior to the beginning of the first compliance period.
The Vice-President's determination is well-founded. Achieving early GHG
emissions reductions can provide critical environmental and economic
benefits. Because GHG remain in the atmosphere for many decades and thus
speed the warming process throughout their long lifetimes, slowing their
build-up can be critical to restraining some of the adverse effects of

rapid climate change. At the same time, slowing the build-up of GHG
emissions during the period prior to the time that the U.S. had to comply
with an international GHG emissions mandate will also soften any economic
dislocations that might occur in connection with meeting that mandate.

Accordingly, a strategy that gives private firms a positive incentive
for making early GHG reductions before mandatory compliance periods is
critical. If successful, this strategy would not only provide the
environmental and economic benefits associated with slowing GHG emissions
build-up in the atmosphere and with lessening economic dislocation, but it
could also spur and speed investment in the development and use of the
kinds of innovative technologies that can reduce pollution while increasing
economic performance, including by minimizing costs.

One way to create such incentives is by awarding to firms that achieve
early, surplus reductions GHG emissions credits that they could bank and
use_against future compliance requirements. The results of the acid rain
emissions trading program, under which utilities have achieved more than
30% more sulfur dioxide reductions than required ? and thus created a
substantial bank of surplus emissions reductions ? provides strong evidence
of how powerful an incentive device early reduction credits can be.

.Unfo e ceiling price escape option woul t

that incentive. Again, this option would throw into serious question for
many firms the financial wisdom of incurring present-dollar expenditures in
the face of an alternative of spending future dollars to meet a fairly
modest price to "buy out" of compliance. Because an strategy using early
reduction credits is purely an incentive program, the administration simply
cannot afford to muddy the incentive signal by forcing firms to contend
with the ceiling price option.

At the same time, ironically, the success of such a program in
inducing early reduction activity would provide precisely the kind of
economic assurance that many are seeking through the "ceiling price"
approach. A robust early reduction program not only would soften the
increase in GHG emissions prior to the compliance period, thus smoothing \(\,re“ .
economic dislocation and adjustment, but would furnish the economy with a A 'C°
reserve supply of low-cost reductions for meeting compliance. .% '
W
W

4. The "Ceiling Price" Eschews a Key Design Lesson of the Acid Rain “ A
Program. Some have claimed that a similar "ceiling price" approach was 0\( 5
included as part of the acid rain program. This is simply not true. Under
the acid rain program, sources do have the option, after a perverse
fashion, of paying the government instead of making the required reductions
? but the price they must pay is set at penalty levels far higher than the
cost of making reductions or purchasing reductions from other sources.



"

More important, such sources would be paying the government not for the
privilege of escaping, or being excused from, pollution control

obligations. Under one provision, sources would be paying for additional
emissions reductions needed to offset the sources' emissions increases, and
they would be purchasing from the EPA surplus emissions allowances that had
been set aside from the initial allocation by the EPA. Under another

provision the sources themselves would be required to make the additional
emissions reductions immediately after making the payment, since any excess
emissions would be deducted immediately from their emissions allowance
allocation. The high penalty encourages sources to find low-cost means of
reducing emissions through the emissions trading market, indeed in its both
of its first two years the acid rain program has experienced 100%
compliance. The fact that they are paying for, or are required to achieve,
additional reductions themselves, ensures that the environment remains

whole ? and that market itself and its cost-saving-dynamics remain whole.

5. The "Ceiling Price" Approach Does Save Costs ? But at the Expense _ I
of the Environment. To be sure, there is a manner of cost-savings creared )N Wy k"\\ L\Oﬁ
m@m“;h. Once costs reached a certain level, "
sources would never have To pay more than at that level. This v\jv ( g
price-ceiling would be sustained, however, at the direct expense of the 6{“

environment, since with every "ceiling price" payment GHG emissions would vy
rise above the emissions budget level. Ultimately, then, costs would be B}/ v /\)\,VxL

saved by not requiring that the program perform to the full extent of the

U.S. GHG emissions budget commitment. Again, this approach all but turns

the emissions market on its head, since in emissions trading, cost-savings

are achieved only by actions that save costs while also achieving the

required reductions. Perhaps even more obvious, however, is that the

"ceiling price" approach turns the President's commitment to "binding”

targets on its head. With the ceiling price escape option in place, the /
U.S. would defeat its own commitment to achieve a GHG emissions target. .. -

(See attached file: co2 CEILING PRICE Sarah memo.doc)
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1. It is vital that the'President or very senior members of the administration call
and speak to comp | ies and ask them to come forward with a commitment to
make early reductions in exchange for a commitment to establish an early
reduction credit p

ents can be expressed on the level of principles and the
e made contingent on working together to work out the details.

2. The mutual comm
commitments should !

3. An early reduction program is the best way to put American ingenuity to work right
away on the job of fi n ing low-cost GHG emissions reductions. An early reduction
program means that ¢ all of the environmental, innovation and cost-savings benefits of
the GHG emissions ductlon market that the U.S. has already pruposad would start to

_happen immediately. .
4. Under such a sy | m, companies can start tapping the benefits of emissions trading
immediately. By fi nt:l'I g low-cost reductions now and earning tradable credits for the
future, companies can ensure that when the time comes to make required reductions
they will already have |at least one low-cost alternative, in the form of a "bank" of
credits, for c.omplying ith those requirements. As a result companies will also have
the flexibility of meetir g those requirements without having to rush the tumover of

capital stock. i

5.. Meanwhile, the requctions businesses make to eam those credits will have
immediate environmental benefits, as well as benefits for the broader economy. The
way greenhouse gas lemissiaons affect the climate means that the earlier reductions are
made the better it is for the environment.

8. At the same time, | e chance to eam valuable emissions credits, would inspire a
variety of companies fo start the search of low-cost emissions reductions and for long-
term innovations that] uch earlier: As a result, the transition of the U.S. economy from
“business as usual" td compliance with future emissions limits would be that much
smoother and less prtlne to abrupt and painful economic dislocations. In addition, with
firms mobilizing their resources to discover cost-effective and innovative reduction
strategies sooner rather than later, the entire economy will be in that much better a
position to keep the costs of meeting future mandatory requirements low.

7. With this approac | the mechanism of a greenhouse gas emission market will be
that much more effectjve in providing the cost-savings needed to protect the U.S.
economy from the harm that it otherwise could suffer if inappropriate strategies are
adopted to meet mat? atory emissions limits.

'
I
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(202) 387-3500 (510 658-8008 (303) 440-4901 (919) 321-7793 (512) 478-3161 (617) 7232996
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8. With this approacn it gives the President the ability to create the'positiva.
opportunity for the elrwnronmant message - - eg. the visual message he would create
by having companieg standing up with him at the announcement saying they're willing
to act now.

9. This approach regresents a critical reaffirmation of the President's — and industry's —
commitment to the market and to making the market work. At the same time, the
President must stand by the market itself. That is why it is also critical that the
President has resisted the temptation that would permit firms to pay a tax in lieu of
making reductions if @ pre-set price ceiling were reached. Like price-control schemes
of the past, these mlngly comforting "safety valves” inevitably would introduce
distortions that woul i make meeting emissions limits more, rather than less, expensive
and well could defeal incentives for cost-saving early reductions. The presence of
these approaches fn' ny forrn would preclude an early reduction strategy from being

successful. - l

ment-industry commitment to early reductions in hand U.S.
ill have new evidence with which to convince their skeptical
rseas that flexible, market-based policies can yield environmental

10. With a joint gov
negotiators in Kyotn 1
" counterparts from ov
" results. .
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Prlsldent or very senior members of the administration call

reduction credit pro ram. (The mutual commitments can be expressed on the leve|
of principles and the cnmmltmems should be made contingent on working together to
work out the details. )|

2. Thereis NO batter way to make the political point about the economics of

greenhouse gas emi s
emissions trading m
" to make such reductiq

|

ions reductions and the cost-saving ability of a greenhouse gas
et than to have real businesses stand up and agree voluntarnly
ns and use the market to reduce costs.

!
What the President should say on policy:

1. An early reduction

program is the best way to put American ingenuity to work right

. away on the job of fi nding low-cost GHG emissions reductions and long-term

innovations.

2.. Early reductions will have immediate environmental benefits: the way greenhouse

gas emissions affect |
it is for the environme

3. Under an early red
low-cost emissions T

e climate means that the earlier reductions are made the better
t.

ction program a variety of companies will start the search for
ductions and for long-term innovations that much earlier. As a

result, the transition n the U.S. economy from "business as usual" to compliance with

future emissions limits
mobilizing their reso

soaner rather than later

will be that much smoother and cheaper. In addition, with firms
s to discover cost-effective and innovative reduction strategies
the entire economy will be in that much better a position to

UF
keep the costs of meeting future mandatory requirements low.
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MEMORANDUM Fax: 202-234-6049
To: White House Task Force on Climate Change
- (By Hand Delivery)
From: Dan Dudek, Senior Economist
Annie Petsonk, International Counsel
Date: August 13, 1997
Re: Climate Change Negoﬁations: Some Progress, Some Potentially Serious Setbabks;
Clarity and Focus Urgently Needed

The Administration’s Kyoto Protocol proposal advanced in some significant measure at the seventh
session of the AGBM in Bonn last week. But it also suffered potentially serious setbacks and
fragmentation on a number of key elements. We are concerned that these problems, which are now
embedded in the draft text that will be circulated prior to the eighth session in October, will undermine
the President’s ability to conduct effective outreach domestically, including, and most particularly, at the
White House Conference. We therefore urge the Administration to move swiftly during the
intersessional period to rectify these problems. We recommend that the Administration conduct high-
level outreach to key negotiating partners and to the Chairman of the AGBM, Ambassador Raul Estrada,
to clarify and explain the environmental and economic advantages of the Administration’s position, and
to focus understanding on the integrated nature of the Administration’s proposal. These intersessional
consultations are needed to lay the foundation for a clear and decisive Administration follow-through at
AGBM-8 and Kyoto; similarly, the Administration’s position vis-a-vis Congress can be strengthened by
utilizing a parallel very high-level consultation approach with Congress, especially the Senate, during the
run-up to the next Bonn and Kyoto meetings.

Our summary of these key points follows. While a number of the points below may seem like fine

details, in fact, it is these elements that will form the critical fabric of the new international system for
carbon transactions.

National Headguarters

257 Park Avenue South 5655 College Ave. 1405 Arapahoe Ave, 128 East Hargeut St. 1800 Guadalupe
New York, NY HO0O10 Oakland, CA 94618 Boulder, €O 80302 Raleigh, NC 27601 Austin, TX 78701
(2125052100 (S100) 6HSK-RO0K (303) 440-4901 (V19) B21-7793 (512) 478-5161



Date: August 13, 1997

The Clinton Administration’s International Climate Change Policy:
Some Progress, Some Serious Setbacks at AGBM-7; Clarity and Focus Urgently Needed

The following brief analysis summarizes the outcome of AGBM-7, held in Bonn, Germany, in August
1997, with regard to the key flexibility elements of the Administration’s Kyoto Protocol proposal: joint

implementation, trading, and the emissions budget infrastructure. A concluding section discusses

congressional outreach in light of these results.

I. Emissions Budget System Infrastructure.

A. Vintaging/Traceability, Reporting, Review and Compliance. The Administration’s Kyoto
Protocol proposal occupies the environmental and economic high ground of credibility in part because of
the high level of accountability that can be achieved with a budget-trading-JI system. Accountability
depends critically, in particular, on reporting, on traceable “vintaging” - that is, the ability to trace
carbon-equivalent units (CEUs) in the trading system back through each transaction all the way to their
origin. Accountability also depends on standardized reporting and review, and a staged compliance
regime that will actually be deployed in cases of non-compliance. The importance of these
“infrastructure” elements, and the way in which they work together to provide the accountability that is
key to the environmental and economic success of the system, are not well understood by delegations in
the international negotiations.

The Administration needs to explain clearly to key negotiating partners at high levels the
importance of the budget infrastructure and the way in which the infrastructure elements interact
to provide the environmental and economic accountability that is key to success at Kyoto.

1. Traceable Vintaging

e The Administration needs to clarify that for compliance purposes, it is essential that in all
emissions transactions, whether joint implementation or trades, the “vintage" - the country
of origin and year of initial transaction history - must be fully traceable all the way back
through to its origin.

— In the case of JI projects, the carbon-equivalent units (CEUs) should be traceable back to
the host country where they were originally generated, with identification of the year in
which they were generated.

— In the case of trades among nations with budgets, the CEUs should be traceable back to
the country that originally sold the carbon-equivalent units as part of its national budget, and
the year in which the CEUs were originally sold.

e This “trace-back™ mechanism', coupled with annual reporting on budget performance,
provides the critical compliance feedback that is essential to the integrity of the budget and
trading system.

‘ The trace-back feature can also be thought of as “sticky™ vintaging - “sticky” because the
geopolitical and temporal origin of the CEUs “stick” to them throughout their transactable life
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— Traceability could be assured simply by serializing all CEUs internationally, including
both emissions budget and JI-generated CEUs, and requiring that all transactions be recorded
with the secretariat by serial number. JI projects that generate CEUs would need to report
those to the secretariat and record their serialization in order for the CEUs to be transactable.
The secretariat would keep a permanent record of the origin of the CEUs by nation, year, and
serial number. Such serialization would also facilitate electronic transactions.

With this approach, the original country of origin and year of origin for any CEUs would be
known, regardless of how many times the CEUs had been traded internationally, and regardless
of whether the CEUs originated in a national emissions budget or in a JI project. And with
annual reporting on national budget performance, the market price of serialized CEUs would
reflect market perceptions of the strength of each nation’s compliance program. The
combination of traceability, annual reporting, review, and staged compliance mechanisms
provide powerful feedbacks that direct market forces in favor of compliance. Without this
feedback, however, the accountability provided by the integrated reporting, review and
compliance system would be severely compromised.

2. Reporting, Review of National Budget Performance, Establishment of Next Budget
Levels, and Compliance. The Administration’s proposals in each of these areas, and the way that

these proposals interact with and form essential components of, the overall budget structure, are
not well understood by delegations. For example, delegations do not yet grasp the importance of
using the structure of the emissions budget and trading system to promote compliance.
Furthermore, the text that came out of AGBM-7 is littered with reporting and review proposals
that are unmoored from other system elements. Also a number of proposals have been made that
would invite governments to fiddle with budget levels during a budget period. Introducing such
uncertainties into the budget process would greatly undermine the credibility of the agreement in
the investment and business community, to its environmental detriment. In the intersessional
period, the Administration could advance its case considerably if it were to:

e Clarify its explanation of the proposed reporting, performance review, budget-setting, and
compliance mechanisms. The compliance picture would be clearer to countries if the
Administration were to explain the timeline of establishing a budget, annual reporting,
science and technology reviews, performance reviews, compliance mechanisms, and
establishment of the next budget.

e Make clear its opposition to mechanisms that would allow budgets to be re-set during a
budget period.

e Clarify that a range of options exists for reviewing national budget performance.
Unfortunately, the “implementation review team” concept is being used against U.S.
interests by those who would like to prevent any international agreement. Those who seek to
frustrate a Kyoto outcome are using the prospect of in-depth reviews, particularly on policies
and measures, to incite fears about intrusions into national sovereignty. To counteract this,
the Administration should make clear that Parties may use existing mechanisms that they
have already accepted, such as the national accounts analyses prepared by the Organization
for Economic Cooperation and Development (OECD), the energy production and
consumption analyses done under the auspices of the International Energy Agency (IEA),
and the agricultural production and inputs statistics compiled by the Food and Agriculture
Organization (FAO). These mechanisms, which may involve international review teams that
evaluate national performance, can yield good performance data without raising undue
concerns about intrusion into national sovereignty. And, since the performance objective of
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a Kyoto Protocol will be set in greenhouse gas emissions terms, what a nation is doing on
policies and measures will be far less important than how it is doing with regard to
greenhouse gas emissions. The performance-based reviews of the OECD, IEA and FAO are
thus a more accurate vehicle than policy-and-measure reviews when it comes to obtaining an
independent check on national performance. Furthermore, if vintaging is used, then third
party private service will also provide evaluations of creditworthiness

B. Coverage, Budgets, and Length of Budget Period,

1. Coverage. The Administration made significant progress at AGBM-7 in getting delegations
to understand that it is highly preferable, environmentally, to include all gases, sources and sinks in the
Protocol. The Administration successfully rebuffed attempts to force categorization of GHG-emitting
activities by sector and source, and the delegation did a good job of explaining that categorization would
be environmentally sub-optimal since it would wind up excluding major emitters. That approach should
be maintained through Kyoto. With regard to sinks, it was rumored in Bonn that the EU opposes
including sinks in national baselines because EU forest cover has declined since 1990. If that rumor is
correct, the U.S. should not shrink from making this known more broadly, and should explain to EU
governments and NGOs that including sinks in national baselines would provide powerful incentives to
halt and even reverse the rate of forest loss.

2. Budgets. It now seems that the concept of budgets is generally accepted internationally.

3. _Length of Budget Period. The length of the budget period is closely linked to the robustness
of the tracing system. Without serialization of CEUs and traceable vintaging, budget periods would need
to be short in order to bolster accountability. But short budget periods place greater strain on the
international compliance regime, since, given fluctuations in business cycles and weather, it is more
likely that more nations will be out of compliance with budgets of a few years,than with budgets of a
decade. And strain on the international compliance regime should be avoided if possible, since, in any
international agreement, compliance represents the greatest challenge.

e Therefore, when the Administration puts forward its timing and levels proposal, it should
ensure that a decadal budget period, which has the potential to deliver improved
environmental and economic performance while providing a stable investment horizon and
bolstering the legitimacy of the new international system, is integrally linked to traceable
vintaging, reporting, and the staged compliance system proposed by the Administration.

1. Joint Implementation. J1 with developing countries, an essential linchpin of the Administration’s
proposal, suffered potentially severe setbacks in Bonn. JI is key to addressing the competitiveness and
environmental concerns underlying S.Res.98.

A. The Subsidiary Body on Scientific and Technological Advice (SBSTA) decided not to
discuss the methodological issues in JI at its next (and last before Kyoto) session. This means there will
be no agreed method of crediting for JI, even if JI crediting were to be agreed in principle. Governments
at Kyoto will be reluctant to support crediting for JI without first settling the methological issues. The
Administration should work with other governments at high levels to build support for an extraordinary
session of SBSTA to be held immediately prior to COP-3 to resolve the JI methodological issues. The
basic issues, which the Administration should coordinate with other interested governments at high




levels, are straightforward, and include such principles as steady (rather than rolling) project baselines.
These issues can be clarified readily in high-level consultations. The forces of delay must not be allowed
to hold JI credit hostage to interminable wrangling over methodologies.

B. Proposals to subject the JI Pilot Phase to paralysis-by-analysis gained ground. Those who
oppose any agreement at all at Kyoto also support subjecting the Pilot Phase of JI to such lengthy and
detailed analysis so as to ensure that a political agreement on JI credit will never emerge prior to the
Kyoto meeting - or well into the next millennium, either. Contrary to the claims of many, the Berlin
Decision on JI does not require a review prior to concluding the Pilot Phase, but rather provides that “the
Conference of the Parties shall take into consideration the need for a comprehensive review of the pilot
phase in order to take a conclusive decision on the pilot phase and the progression beyond that, no later
than the end of the present decade.” No comprehensive review is necessary; nations participating in the
JI pilot phase have generally conducted their own ongoing reviews, which could usefully and readily be
compiled; and in any event the reviews indicate what is already widely known: in the absence of credit,
the pilot phase has not been robust.

e Rather than acquiescing to those seeking to block agreement at Kyoto by postponing JI for
credit, the Administration should move swiftly and at high levels to build support among key
countries for ending the pilot phase at Kyoto and beginning JI crediting promptly in 1998.

¢ Beginning crediting in 1998 implies that JI credits earned from 1998 to the start of a first
budget period could be credited toward the participating nation(s)’ emissions budget(s).
Obtaining clear international agreement on crediting for pre-budget JI would advance
domestic support for the Administration case considerably - the Administration should make
this a high-level priority.

C. The current text proposes quantitative limits on JI. The text coming out of AGBM-7 contains
(admittedly bracketed) proposals to place quantitative limits on the amount of JI that any industrialized

nation may use to satisfy its emissions budget obligation. Such quantitative limits would seriously
under-incentivize JI, for, just as any other type of quota or quantitative restriction on trade, prospective
investors would refrain from investing in particular JI projects for fear that those particular projects
would subsequently be disqualified for having exceeded a national quota. In fact, quantitative limits on
JI could give projects a perverse incentive not to do well on reducing emissions - for any one project that
did better than expected in reducing emissions could find itself disqualified if those emissions reductions
exceeded a national quota in an investor country. And the presence of quantitative limits would vastly
and needlessly complicate cooperative projects involving multiple investor nations, because each
investor nation would have to ensure that its share of any particular cooperative project did not bump up
against its national quota.

® In the intersessional period, the Administration should clearly and decisively oppose JI quotas,
and should make the environmental case for its position known around the world.

D. The current text provides that JI projects shall not have any “adverse environmental or social
effects.” This language, while on its face seemingly laudable, would be highly problematic to implement
in practice. The language would render every single JI project subject to challenge and disqualification
at the international level not based on its emissions performance (which should be grounds for
international challenge), but because of any adverse environmental or social effect, no matter how small,
no matter how much outweighed by environmental and social benefits. Twenty-seven years ago the U.S.
considered adopting such an approach as a tool of national decision-making, and squarely rejected it.
Congress chose instead to require federal agencies to assess the environmental impacts of their major




actions, and to allow the agencies to decide, after weighing the impacts and benefits, what course of
action to take. Similarly, the decision whether to go forward with a particular JI project should rest
squarely with the nations involved in the project, and should be undertaken in a transparent manner. It
would be outside the competency of the Framework Convention, which is a convention on climate
change, to evaluate the non-GHG environmental and social effects of JI projects. The transaction costs
of such assessments would further weaken the economic incentive to undertake JI investments in the first
place.

e  The Administration should make clear to its negotiating partners that the responsibility for
assessing the environmental and social effects of JI projects - and their consistency with
national development plans and priorities - rests squarely and solely with the Parties
undertaking those projects.

o  The Administration should also support a challenge and review procedure whereby JI
projects may be subject to international challenge on the basis of an alleged failure to
produce claimed GHG reductions; and that any such international challenge would trigger
an international review of project performance in terms of GHG emissions.

Ill. Emissions Trading. There is now considerable interest in emissions trading among delegations. But
the EU remains deeply internally divided on the issue.

A. _Emissions Trading and the EU Bubble: A Trade and Competitiveness Issue. As the
delegation of Japan pointed out in Bonn, an EU bubble in the absence of a full-access trading and for-
credit JI system would confer unfair trade advantage on the EU. Key senators are already well aware of
the competitiveness aspect of the EU Bubble, since the point was emphasized in testimony by the Global
Climate Coalition before the Foreign Relations Committee and was reiterated by Foreign Relations
Committee members in the floor debate on S. Res. 98. Cost and competitiveness issues are becoming
acute within the European Union as member states struggle to meet the 3% Maastricht target for
monetary union. Thus, the timing is ripe for high-level overtures to key EU officials on trading, JI, and
the EU Bubble. Surprisingly, however, international reports released shortly after the Bonn meeting
rumored that at AGBM-7, the U.S. relented on its opposition to the EU bubble. It is therefore essential
that the U.S. move promptly to clarify its position on trading and the Bubble.

e During the intersessional period, the Administration should undertake very high level
consultations on emissions trading and for-credit JI. These consultations should be
undertaken with EU Ministers for Trade and Competitiveness, especially Germany, on the
EU side, and with high-ranking trade officials on the U.S. side.

e Inundertaking these consultations, the Administration should clarify that if the EU bubble is
the EU’s way of implementing a fully developed, internationally agreed emissions trading
system that includes for-credit JI with non-budget nations, then the EU bubble would be
acceptable to the United States. Otherwise, the EU bubble would be unacceptable.

Trading and Policies and Measures. At Bonn, the U.S. opposition to internationally mandated
policies and measures was clear and understandable to most delegations. Yet, some EU delegations in
particular feel wedded to obtaining some internationally agreed policies and measures. The question
then arises as to whether there is a set of environmentally useful international policies and measures that
might meet the EU concern for some international agreement, while also addressing the U.S. concern
that such policies and measures not operate as trade barriers. The set of international activities that do




not fall neatly into national emissions budgets comes to mind, i.e., greenhouse gas emissions from
international bunker fuel consumption (aviation and marine transport).

o The Administration should explore, at high levels, the possibility of an internationally agreed
greenhouse-gas-performance-based policy on bunker fuel emissions. Although international
interest in and pressure for an aviation fuel tax remains strong, domestic support for such an
approach is weak, and the environmental effectiveness of a moderate tax in reducing bunker
fuel emissions is quite doubtful.

e Therefore, the Administration’s high-level policy discussions on bunker fuel emissions
should focus on the concept of an emissions budget and trading system for international
aviation and marine bunkers.

e  While ultimately the Parties could decide that such an approach could be administered
through the International Civil Aviation Organization (ICAO) and the International Maritime
Organization (IMO), those entities currently do not provide sufficient transparency and
cannot, under the UNFCCC, become Parties to the Rio Treaty. Therefore the preferred
approach would be for the Parties to the UNFCCC to decide, as a common policy and
measure, to develop an emissions budget and trading system for international aviation and
marine bunkers. Such an approach is already currently under consideration within the
European Union.

IV. Congressional Qutreach. It is essential that the Administration engage the legislative
constituencies, in particular on the Senate side, that are most likely to be concerned about each of these
elements. That engagement should be done in an intensive manner during the intersessional period, so
that the time of the much larger delegation of congressional observers who will attend the October
session will be spent advancing, rather than undercutting, the Administration’s proposal. There are
important Senate constituencies that are likely to favor each of the key elements outlined above if given
adequate background and opportunity. The remainder of August and the whole of September provide an
important time window in which to build those constituencies.



Coﬂegtial Addendum To August 13, 1997 Memorandum Re:
Climate Change Negottations Progress, Setbacks, and the Need for Clarity and Focus
1. JI and China. The views of China about JI are changing. Chinese government officials involved in
the climate change issue, at all levels but with one well-known and notable exception, have begun to
recognize the value of for-credit JI in terms of spurring foreign direct investment in high-efficiency
technologies and cleaner energy production. As one Chinese delegate to the climate negotiations said in

Bonn last week, “It is meaningless to discuss ‘transfer of technology’ unless you are discussing JI for
credit. China understands that there is no such thing as a free lunch.”

China appears poised to propose a slate of JI projects that could be announced as early as the US-China
Summit scheduled for later this year. To pursue this opportunity, the Administration may wish to
undertake very high level consultations with Mr. Song Jiam, who was the head of delegation to the
United Nations General Assembly Special Session (UNGASS). These consultations might usefully be
coordinated through the Chinese Embassy in Washington. The consultations could approach the
upcoming US-China Summit as an important opportunity to present a joint slate of JI projects that the
two countries, as sovereign and equal partners, would undertake. It is important to keep in mind, in
undertaking these very high level consultations, that the approach of the US Initiative on Joint -
Implementation (USIJI) is perceived by many in China as paternalistic. It would therefore not be
desirable to initiate action through USIJI. Rather, a shared approach in which the two sovereigns,
operating at the highest levels, jointly identify a slate of JI projects, is more likely to achieve real results.

2. Evolution; developing country commitments. This core issue for the Administration’s relationship to
Congress, as difficult as it seems, offers real opportunities to reach an agreement in Kyoto, and to pair
that agreement with a follow-on agreement on developing country commitments. Most developing
countries do not understand the U.S. proposal on growth budgets. Nor do they understand the evolution
from JI, with heavy transaction costs of project-by-project certification, to a full and fluid trading system.

e The Administration should clarify, through strategic consultations with key developing
nations, including China, India, Brazil and Malaysia, its proposals regarding growth budgets
and JI. These consultations should draw on specific examples to illustrate for developing
nations the nature of the evolution from JI to full trading, and the important environmental
and economic opportunity presented by the possibility of growth budgets for early adopters.

e Senate staff attending the Bonn meeting were, overall, quite effective in presenting the Byrd-
Hagel resolution to key developing country delegations. These kinds of consultations could
usefully be continued at the next meeting and during the intersessional period. One
important component of the Senate interface is to build a powerful Senate constituency
willing to advocate strongly for emissions trading and JI as part of a Kyoto Protocol. This
constituency will understand the role of trading and JI in encouraging, through the
mechanism of growth budgets, early commitments by developing nations. This constituency
can provide an important outreach mechanism to developing nations.

« Finally, but only after these consultations have gained momentum, the Administration should
undertake quiet further consultations with key Senators, key industrialized and developing nations,
and key industry and environmental leaders on a discrete set of proposals for linking industrialized
and developing country commitments in the context of a Kyoto Protocol and a follow-on agreement
involving large developing country emitters. The Administration should enter into these
consultations clear in the understanding that during the period prior to implementation of legally
binding targets for developing nations, for-credit JI will play a crucial role.
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Bonn last week, “It is meaningless to discuss ‘transfer of technology’ unless you are discussing JI for
credit. China understands that there is no such thing as a free lunch.”

China appears poised to propose a slate of JI projects that could be announced as early as the US-China
Summit scheduled for later this year. To pursue this opportunity, the Administration may wish to
undertake very high level consultations with Mr. Song Jiam, who was the head of delegation to the
United Nations General Assembly Special Session (UNGASS). These consultations might usefully be
coordinated through the Chinese Embassy in Washington. The consultations could approach the
upcoming US-China Summit as an important opportunity to present a joint slate of JI projects that the
two countries, as sovereign and equal partners, would undertake. It is important to keep in mind, in
undertaking these very high level consultations, that the approach of the US Initiative on Joint
Implementation (USIJI) is perceived by many in China as paternalistic. It would therefore not be
desirable to initiate action through USIJI. Rather, a shared approach in which the two sovereigns,
operating at the highest levels, jointly identify a slate of JI projects, is more likely to achieve real resulls.

2. Evolution; developing country commitments. This core issue for the Administration’s relationship to
Congress, as difficult as it seems, offers real opportunities to reach an agreement in Kyoto, and to pair
that agreement with a follow-on agreement on developing country commitments. Most developing
countries do not understand the U.S. proposal on growth budgets. Nor do they understand the evolution
from JI, with heavy transaction costs of project-by-project certification, to a full and fluid trading system.

e The Administration should clarify, through strategic consultations with key developing
nations, including China, India, Brazil and Malaysia, its proposals regarding growth budgets
and JI. These consultations should draw on specific examples to illustrate for developing
nations the nature of the evolution from JI to full trading, and the important environmental
and economic opportunity presented by the possibility of growth budgets for early adopters.

o Senate staff attending the Bonn meeting were, overall, quite effective in presenting the Byrd-
Hagel resolution to key developing country delegations. These kinds of consultations could
usefully be continued at the next meeting and during the intersessional period. One
important component of the Senate interface is to build a powerful Senate constituency
willing to advocate strongly for emissions trading and JI as part of a Kyoto Protocol. This
constituency will understand the role of trading and JI in encouraging, through the
mechanism of growth budgels, early commitments by developing nations. This constituency
can provide an important outreach mechanism to developing nations.

« Finally, but only after these consultations have gained momentum, the Administration should
undertake quiet further consultations with key Senators, key industrialized and developing nations,
and key industry and environmental leaders on a discrete set of proposals for linking industrialized
and developing country commitments in the context of a Kyoto Protocol and a follow-on agreement
involving large developing country emitters. The Administration should enter into these
consultations clear in the understanding that during the period prior to implementation of legally
binding targets for developing nations, for-credit JI will play a crucial role.
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Myth vs. Reality |
Skeptics in the Media - A Case Study b

There is an overwhelming scientific consensus that climate change is real, dangerous and
underway. The consensus is among thousands of scientists worldwide conducting independent
research through the rigors of the peer-review process. It is captured in the statements of the
Intergovernmental Panel on Climate Change, which was created by governments explicitly to
investigate the scientific understanding of climate, and a statement signed by over 2,600 scientists
that wamns global warming is already underway. Itis a remarkable consensus, but one most
Americans may never know exists. Corporations, individuals and associations who oppose a

climate treaty regularly fill the press with distortions and inaccuracies intended to convince the
public that climate change is fiction.

A CASE STUDY
Broad claims of industry misinformation are not very informative. It is helpful to examine a specific
example, one that is typical in its argument and tactics, and one that demonstrations just how far

the “skeptics” are willing to stray from the truth to pursue their agenda. Consider this typical
example:

An Op-ed Runs in a Major Newspaper
On August 29, 1997, the Detroit News ran an op-ed by George Roche, the president of Hillsdale

College in Michigan, which charged that concerns over global wam'llng are “bad sclence and
unjustified environmental hysteria.”

To prove his point that global warming is “bad science,” Mr. Roche wrote that, “A recent Gallup poll
reported that 83 percent of the respondents disagreed with the statement that human buming of
fossil fuels causes global warming. These weren't just average citizens. They were from the
Meteorological Society and the American Geophysical Society.”

Key “Fact” in Op-ed is “totally inaccurate.”

Mr. Roche appears to have a compelling argument, particularly since the Gallup Organization is a
trusted name to most Americans. In reality, his argument is based on complete fiction and totally
erroneous numbers. Mr. Roche’s statement that, “83 percent of the respondents disagreed with
the statement that human burning of fossil fuels causes global warming” is “totally inaccurate,”

according to a written statement by Harry Cotugno, a vice president at the Gallup Organization, Inc.
Here's the facts:

« |t also wasn't “recent.” It was done in 1991. In 1992, commentators Ronald Bailey and

George Will cited the study, though only claiming that “of those sclentists activaly Involved In
global climate research, 53 percent do not belleve global warming has occurred.”

» Mr. Roche somehow reinterprets the data to arrive at “83 percent” but even the 53 percent
figure “is not a proper interpretation of the survey findings,” according to Gallop. In asking
Bailey, Will and others to run corrections, Gallup stated, “...most scientists involved in research
in this area do believe human-induced global warming is occurring now.”

There’s More

The erroneous Gallop Organization polling numbers cited by Mr. Roche appear over and over in
the media. This is very typical of “facts” used by those opposing a climate treaty. They make the

(more)
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same arguments over and over, regardless of their Inlwumcy A datnbm search reveals that In a
recent two month period, alone, the followlng references occurred:

« St. Louls Post Dispatch, 8/2/97 _

» Asian Wall Street Journal, 7/29/97

» New Orleans Times-Plcayune, 7/11/97
* New York Times, 6/27/97

« Arizona Republic, 6/25/97

« Chicago Tribune, 6/4/97

. » Furthermore, there are dozens, if not hundreds of earlier mentions, lncluding citations in both
of Rush Limbaugh's books.

A Typical Example

The example of George Roche’s op-ed in the Detroit News is typical of most of public arguments
made by opponents of action to mitigate climate change, for these reasons:

~ = |t takes one piece of wrong information and uses it to argue a scienﬁﬂc consensus does not -
exist. The tactic works well in the rhetoric of an op-ed, but a single Gallup poll, even If it existed,
should not be given equal weight as thousands of peer-reviewed studies and research by our
very best scientists in government, academia and those conducting independent research.

« It restates a wrong piece of information. Time and again opponents recycle arguments, each
time presenting them as “new” information. In every case the "new” information has either

been rejected by the peer-review process as scientifically flawed or shown to be complete
fiction or otherwise misleading. _

« The person making the argument will often appear as a “disinterested” party offering an
objective opinion, but is actually motivated by profit or politics. Although Mr. Roche is identifled
only as the president of Hillsdale College in his op-ed, he is also a member of the far right policy
group, the Council on National Policy, whose members are not scientists and economists but
such figures as Phyllis Schiafly, Pat Robertson and Jesse Helms - clearly people motivated by
politics and not scientific truth. Additionally, Roche Is trustee emeritus for the Foundation for
Economic Education, and he serves on the National Advisory Council of the Citizen’s
Committee for the Right to Keep and Bear Arms. The point of this is not to tar him with the
paintbrush of being conservative, but to point out that he's hardly the dispassionate, objective
academic he might seem to be with the simple dascription of “college president.”

Attached Gallup’s Response

Climate Countdown /s 8 of the
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RE: Ross Gelbspan-'s Ihg_ﬂg_a_t_h_Qg

* During the trip to Glacier National Park last week, Mr. Gore asked me to provide him
with a list of errors in Ross Gelbspan's The Heat Is On, as a cautionary note for the
President who is now reading the book. Below I cite a handful of specific places in the,
book where the Président ought to be aware of significant errors or overstatements. I
have also attached a review written by me for the Los Angeles Times that summarizes
‘my views on both the strengths and weaknesses of the book. My general opinion of the -
The Heat Is On is very positive. _ £ &

= pp- 1-2, 146-7 — The Antarctic Peninsula has warmed by about 2 degrees

Fahrenheit in the past twenty years not "20 degrees Fahrenheit in the last twenty
years”. This section also implies that the observed breakup of floating ice shelves
around the Antarctic Peninsula is a precursor of "catastrophic flooding". In fact, itis
the disintegration of ice sheets based on land rather than floating ice shelves that
leads to sea level rise and flooding. There is no indication that the observed melting
of ice shelves around the Antarctic Peninsula is leading to disintegration of land-
based ice there. However, if the much larger Ross and Filchner-Ronne ice shelves
far to the south of the peninsula begin to fragment due to warming, this might lead

"to accelerated loss of ice based on land, and catastrophic flooding in the distant
future. It would take several centuries for this scenario to unfold, but sufficient
warming could occur during the 21st century to make it inevitable.

e pp- 3,49 — The "recent weather record” has not been marked by "stronger
hurricanes". Throughout the book, it is implied that hurricanes are becoming
stronger and more frequent and that this change is a.sign of global warming.
However, no long term trend in hurricane strength has been found, and although
hurricane frequency was indeed high during 1995 and 1996, it was anomalously low

during the 1960's through 1980's. Nevertheless, some studies have indicated that
both strength and intensity of hurricanes may increase if the world continues to
warm, although there is not yet a concensus on these points.

 pp.11,48 "Colder cold" is not a necessary outcome of global warming.
Throughout the book, it is implied that all types of climate phenomena, including
cold waves, will become more extreme. Actually, some climate extremes are
expected to be moderated at most locations by global warming, and extreme winter
cold is one of them. However, some scenarios suggest that North Atlantic ocean
circulation could be disrupted by global warming and this change co uld lead to
colder winters for northern Europe. :

e p. iS — The pre-industrial concentration of carbon dioxide in the atmosphere was
0.03%, not 0.3%.

. PP- 1|47, 162 — "Three feet" is the uppermost estimate of sea level rise projected for
the next century. The range projected is 1/2 to 3 feet.



' MICHAEL OPPENHEIMER

THE HEAT IS ON
The High Stakes
Battie Over Earth's
Threatened Climate .
By Ross Gelbspan
Addison-Wesley: 278 pp., 523

orty years ago, Vice Presi-

dept Al Gore's environmen-

tal mentor, Roger Revelle,

warned that “human beings
are now carrying out a large scale
geophysical experiment . ..” on
Earth. Burning coal, oil and patural
gas to produce electricity, drive
automobiles and power industry
was causing.a buildup of carbon
dioxide that traps heat in the
atmosphere that would otherwise
escape into space. Would the result
be a significant warming of the
global climate?

Initial results on the “experiment”
are now available. “The balance of
evidence suggests that there is a
discernible human influence on
global climate,” according to the
1996 report of the United Nations'
Intergovernmental Panel on Cli-
mate Change, a worldwide body of
2,500 scientists assembled to advise
governments on the scientific facts
of life on global warming. This
outcome was based on detailed
analysis of historical records and
super-computer simulations of tem-
perature that show the characteris-
tic ﬁnguprl.nt of human activity
superimposed ‘on the normal back-
ground of climatic variation.

To many scientists, the conclu-
smnsofm.isrcpmtnmeasno
surprise because, in the decades
since Revelle’s warning, research

_ has provided evidence that humans

were changing the atmosphere.
Among the key findings are that the

. atmospheric I€vel of carbon dioxide’
‘ bas ‘increased. by 30% since the |
. Industrial Revolution and that the

Earth has warmed about one degree

‘. Fahrenheit since the latter part of
" the 19th century. Furthermore, .
* samples of air trapped in ancient ice

show that at earlier times, natural
climate variations were closely as-

.+ sociated with natural variations in
- carbon diexide and other heat-trap-
. ping greenhouse gases, which have

now artained their highest atmos-

- pheric levels in more than 200,000

years because of human emissions,
Ross Gelbspan, formerly a re-
porter and editor for the Baston
Globe, has monitored the progress
of global envirenmental issues for

" 25 years, and “The Heat Is On"

bears the mark of someone who
has reported on the environment
for a long time and brings to the
subject a deep perspective But
Gelbspan’s focus is less on the

- details of the scientific experiment
! than on the sociopolitical experi-
ment that has begun as govern-

ments attempt to grapple “with
solutions to the problem. In 1992,
after 18 months of wrangling, gov-
ernments of the industralized
countries—including the United
States, Europe and Japan—agreed
to make attempts lo return emis-

Michael Oppenheimer is chief scien-
tist and ehairman of the Global/Re-
gional Air Program at the Environ-
mental Defense Fund in New York.
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sions to 1990 levels by 2000, The
_ treaty, the United Natjons Frame-

work Convention on Climate
Change, was signed at the Earth
Summit in Rio de Janeiro. But
negotiations continue because the
initial limits were insufficient, and
most countries, including the
United States, are expected to fail
to meet the objective of the accord
in any event. 3

A fracas that had been brewing
slowly for several years broke out
as fossil-fuel interests—both oil
and coal companies and oil-pro-
ducing nations—realized that their
lifeblood was threatened: One way
or another, slowing global
warming means slashing fossil fuel
use and replacing it with renew-
able sources like solar energy.
Various industry combinations
geared up for battle. Ope industry
group has retained its own repre-
sentative, who attends the negotia-
tions as a supposed observer but, in
fact, appears to orchestrate the
negotiating positions of the Saudi
and Kuwaiti delegates, As oil-pro~
ducing pations, Saudi Arabia and
Kuwait are not thrilled about the
prospect of an energy transition
away from fossil fuels.

The inside glimpse at how these
interests go about the business of
influencing policy on an issue
where global habitability is at
stake is both revealing and appal-
ling. The most troubling episode
occurred when those opposed to
emissions limitation launched a

- public relations war that included a

nasty attack on the integrity of
scientists doing the fundamental
research oo the climate finger-
print.

Gelbspan is particularly insightful
on the effectiveness with which this
campaign has obfuscated the issue
and. dazed the body politic by de-
ploying arguments of a handful of
scientists whose views .conflict
sharply with the rest of the scientific
community. - Yet their arguments
have generated columns of ink in
Ereat dispropartion to their numbers
and their influence among other
scientists, Gelbspan blames the in-
dustry groups, who provide re-
sources for public relations efforts
that amplify fringe sdence in the
public arena. He also takes the press
to task for its adherence to a
“fairness” model that is mare fit-
tingly applied to political arguments
because it provides equal time to all
sides, With science, unlike politics,
there is usually only one truth.

The author presents a disturbing
replay of a series of hearings held
after the Republican majority took
contro]l of the Congress in 1994,
hearings- that saw the scientists
with fringe views trested with
great deference and saw the views
-of respected mainstream scientists
derided with such retorts as Rep,
John T. Doolittle (R-Rocklin):
“I'm not going to get involved in a
mumbo-jumbo of peer-reviewed
documents.” (For readers who
don't follow science, ueer Teview is
the process that filters out the
credible from the indefensible be-
fore it is published.) And consider
what Rep. Dana Rehrabacher (R-
Huntington Beach) asserted about
global warming: “At best it's non-
proven, and at worst it's liberal

claptrap.” Such uninformed ram-
bling would be merely humorous if
the result had not been significant
reductions in the. science research
budget for this issue.

People need to read this book,
whether they are corncerned about
slowing global warming or about
the use and abuse of science in-the
political arena or about the strug-
gle in the world between the haves
and the have.nots, a'struggle that
repeats itself over issues of popula-
tion limitation to trade to disarma-
ment. The chapter “After Rio: The
Swamp of Diplomacy” is particu-
larly insightful; it will no doubt
make some readers deeply skepti-
cal that negotintion-as-usual can
produce a solution in time to avert
disruptive climate changes. -

But readers should be aware of a
few significant shortcomings in the
book. The presentation of scientific

details is far from the best avail- |

able. In more than a few instances,
the descriptions confuse rather
than clarify the issues and misrep-
resent the level of scientific under-
standing by using “will” rather
than “may" in projecting potential
outcomes of warming or, in a few
instances, are just incorrect. For
example, Gelbspan argues that
“the recent weather record has
been marked by stronger hurri-
canes , . .’ that are “pature’s ex-
pressions of the early stages of the
heating of the atmosphere.” In fact,
the average strength of North
Atlantic hwrricanes has decreased
since the 1940s, and there is little
evidence of a trend in hurricane
frequency. There was a large num-
ber of such stormns in--1995 and
1996, but it came after several
decades of unusually low hurricane
incidence. As for the future, an
argument can be made that nrnng
hurricanes may get stronger in a
warmer world, but there is not yet
a consensus on the matier. The
author also leaves the impression
that all extremes of climate are
bound to occur more frequently. To
the contrary, some extremes, like
the frequency of extreme cold, are
likely to become less common at
most locations. .

His solution—essentially a public
takeover of the energy sector ac-
companied by a massive public rela-
tions campaign to quickly convert
the public—is draconian and un-
likely to attract many adherents. It
seems 10 reflect Gelbspan's under-
standable impatience with the fact
that the future of the world is tied up
in the vagaries of international di-
plomacy and the unruliness of the
market. Others have argued more
persuasively and realistically that
the solution to the problem—imple.-
menting high-efficiency technology
and solar energy sources—would be
better achieved using incentives and
disincentives than technology man-
dates and confiscation.

Some observers disagree about

+ the pace of the negotiations, arguing

that progress has been rapid indeed,
compared to work on other interna-
tional issues such as nuclear weap-
ons testing. Nevertheless, green-

house gases keep building up, the,

elimate is beginning to change and
the conseguences will be largely
irreversible. Can we really blame
Gelbspan for being impatient? =
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0 POLICY IMPLICATIONS OF GREENHOUSE WARMING

TABLE ¢.3 Cost-Effectiveness Ordering of Geaenginceding Mitigation Options

Net Implementatlon  Poteniial Emission Mitigation

Mitigation Opilon Cosl (t CO, equivalenl pez year)

Low stratospheric snol Low 8 bitlion te 25 billion

Low siratospheric dust, Low 8 billien te 80 billion
alecraft delivery

Stratospheric dust Low 4 trillion ar scvount desired
{guas or batloon lilt)

Clowd stimutaicd by Low 4 wlilion or amoum desired
provision of cleed

condensation avclei

Sinulalion of ocenn [owto nmdmlé 7 tillion or amount desired

biomass with lroo
Stratnspheric bubbles Lowip moderate 4 ifhion or amownt desired
{muldiple billnons) ; :
Syace mitors Low to moderste 4 wrillion or amount desired
Amospheric CFC reinoval  Unknowa Unknown

NQT & The feasidility and possible gide-efTocts of these gevengineeding uptious sre
poorly unilerstood. Thelr passible effects unt the climaie system and bis chanisiny
need considerably mome study mod rescaich. They shoupld nol be lmplemented wit-
oui careful assonsment of their direct and indiredl consequences.

Col-elfectiveness estimates are categorized ss elthers aavings (for less than D),
low (0 to $92 CO, equivalent), modersie ($10 to $994 CO, equivalent), or high
(>314102 CO, equivalent). Poteniial emistion savings (which in some ceses include
sot only the ananul ecalssioas, but alio changes Juatmospheric concenirations slrealy
in the almosphere—stock) for (he geaengineering cptions nre also shown, These
opiions do not reduce the flow of cmissions (nto the atmasphere but talier alier the
amount of warming resyiting from fhose emissions, Mitigatlon opilons ase pleced in
order of con-elfectiveness,

The COp-cqulvalenl reduciions are detesmined by cakrulaiing the equivatent re-
ductlon In radivtive foreing.

Here and shrovghout this zzport, lons ate etiic.

SOURCE: Chopter 11 of 1he seport of the Miligation Paael.

COMPARING OIITONS

Table 6.2 shows estimates of net cost and cmissicn reductions for several
options. T must be emphasized that the table presests the panel's estimates
of the techuical potential for sach option. For sxample, the calculation of
cost-effeciivencss of high-clficiency light bulbs (one of tks bullding effi-
ciency options) does nat conxider whether the supgly of light bulbs could
inezt the demand with current production capacities. It does not conslder
ihe trade-off between expenditores on light bulbs ané on health care, educa-
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tion, or basic shelter for low-income families. Nor dues il consider aes-
thetic issues nbout differenl sources of illunination.
Care musi be laken in developing such = table because there is some

“double-counling™ amnong potential mitigatiun options. For'example,

implemeniation of both the nuclear and the natural gas energy aptions assumes
eeplacement of the saine cotl-fired power planis, Thus, simply summing up
the emlissiun reductions of all oplicns 1o give totsl reduction in emissions
would oversiate the acwal poential. The options presented in Table 6.2
have been selecicd lo eliminale double-counting.

Finslly, ulthough there is evidence that elliciency progmms can pay.
there Is no field evidence shawing success wilh programs on the massive
scale suggesied here. Thers may be very gaod reasons why eptions exhib-
tling aet benefit on the table are nat fully implemented tolay.

Figure 6.3 iflustraies the results of different rales of implemenialion of
those options, The wany unceriainties in the caleufations of both costs zad
cmission reductions have been coliapsed into two lines, The fisc labeled
“25% Implemenintion/High Cost” assumes incompleie implementation of
cach uption (25 percent implemeniation of feasible opportunilies) and the
high znd of tke range of cost estimates [or that oplion (high cost). This ling
shows a lower bound of whal {3 reasunsble lo achieve, The line labeied

Ei'% ryfereniniiatiigh Cost

4% imperes~tiion’ ow Cost
e — 3
160% Mmeqal UB.
uivpast enlitiony
L L A 14
[ ] & + |

EVISSION AEDUCTION [bision 1005 CO, aneivairal pes you)

FIGURE 6.3 Comparison of mitigatinn options. Totw! potential techuction of CO,-
equlvalent emissions is compered 10 the cusl in doilars per ton of CO, reductioo. Options
ace ranked (roon 1o fo sight in CO, emiissions accoeding to codt, Some optioas show
the possibility of reductions of CO, emissicas al a nel savings, See lext [vr expla-

nation
Sowsce: Chapler 11 of the repent of the Mitigation Panel,
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62 POLICY IMPLICATIONS OF GREENHOUSE WARMING

23% heylernetisliontigh Cosl

2 & 8 =

COIT (1.0, aquialent
=~

2 & £ &

PO SR [EPTEIES SEE A A § S — Ar

gy L .
L] [4 4 8 ]

EXSSION REDUCTICN {bion ieet £, equiaied per yau)

FIQURE 64 Compailson of mitigation oplious using technologital costing sud
ecergy medoling cafoulstions.

Soose: Chapter |1 of the report of the Miligstion Puuct,

“100% kmplementalion/Low Cosl” assumes complete implementation of each
option {100 percent implementetion) comblacd with the low range of cost
estimates for (hat option (Jow cost). This line indicates the upper bound
that could be achievod with all opiions shown. A compleie analysis would
calculate sppropriate implementstion rates for eack option. That is beyond
the scope of this study. Tt shovld be realistic 1o achizve emission reduction
and cosl resubls sonewhere between the 1wo lines In Figure 6.3, '

As pointed oat eutier in this chapter, techrological costing and enegy
modeling sometines yleld dilferent resulls. For this reason, both mre presenied
in Figure 6.4. The “{00% ImplementetionLow Cost” and "23% limplementation/
High Cost™ curves are vepeated from Pigure 6.3, snd the range typical of
esergy madeling ls shown. As can be seen from Figure 6.4, the United
States should be eble to achieve substantia§ reduction in greeniouse gas
emissions af low cos, or pechups even a small nel savings.

IMPLEMENTING MITIGATION GPTIONS

An array of policy Iustraments of iwe different types are avallable: regu-
lation and incenilves. Regrintory instruments mandaie action and inchxle
contrals on consumplion (bans, quoms, required pruduct aributes), produc-
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tion (quotas on products or substances), and factors in desiga or produciion
(cfficiency, durability, processes). Incenlive insiruments are designed to

" influence decisions by individuals and organizations and iaclude tazes and

subsidies on production factors {cerbon tax, fuel tax) and on products and
other outputs {emission taxes, producl taxes), financial iaducements {tax
credits, subsidies), and transferable esmission rights (tradable emlssion re-
ductions, iradable credits).

Intesventions at sl levels could effeclively reduce greenhouse warming.
For example, individuals could reduce energy consumption, recycle gaods,
and reduce consemption of deleterious materials, Local governsnents could
contiol emissions from buildings, transpor! (leets, waste processing plants,
and landfill dumps. Siate governmnests could restruciure electric utiliy
pricing structures snd stinudate A vaclety of efficiency incentives. National
goveraments conld pussue acilon in most of the policy arcas of refevance,
Tuicraational organications could coordinafe programs in vatious parts of
the world, manige isansfens of resources and technologies, and factlilate
exchange of monitoring and other relevent data.

The cholce of poticy insrument depends ou the objeciive to be served.
Although this analysis of mitigstion aptions does rot include alt possibilities,
the panel is hopefal that it does identify the most promising options. This
analysis provides the boginnings of a structure and 2 process for ideniifying
shuse slisicgies iat could appaupviaiely sdilgaie e prospect of grecihouse
warning.

CONCLUSIONS

These is a poleniial to ineapensively reduce or offsel geeenhouse gas
enissions in the United States. In particulur, the maximum feasible poten-
tisl seduction for the options Jabeled “net benefit™ and “low cost™ in Table 6.2
totals about 3.6 billlon ions (3.6 G1) of CO,-equivalznt emissions per year.
(Here, as elsewbere in the report, tons are metsic.) This is a filtle mose than
one-third of the total 1990 greenhouse gas emissions in the United States
and represenis an optimistic wpper boued on what could be achieved using
these oplions.

A lower bound can be estimaled from Figure 6.4. Arbitrarily using a
cutoff of between $10 and $20 per ton of CO,-equivaleat emission reduction
would produce a level of ahout | Gt of CO,-equivalent emissions per year,
or & fittie more than 19 percent of curreal greenhouse gas esnissions in the
United States, '

This saalysis suggesis that the United States could reduce iis greenhouse
gus emvissions by between 10 and 40 percent of the 199C ievel at very low
cost. Some reductions may even be ata nel savings if the proper policies
arz implemented. .

¥
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in4 APPENDIX A

TADLE A.4 Estimated 1985 Giobal Greenhouse Gus Entissions from
Human Activilies

Creenhause Gia COyp-equivalent
Emisslons tMyyr)  Binkarions” (Mtfy)
CO, Eamissions
Commerclal energy 15,800 80 ()
Trapicsl deloreatation 2,600 2,600 (8)
Other 408 400 H
TOTAL 21,800 21800 (66}
CH, Emissions '
Fue} prathuction 60 1300 “)
Eniecic fenneniation 70 . 500 @)
Rice caliivation 19 2300 ()
Landfiils 3 30 03 {2)
Tropical deforcatation a0 400 1)
Qther . a 60 (2
TOTAL _ k711 6700 (0
CPC-11 snd CFC-12 Bimbots
TOTAL : (1 1.7 kB I [}
N,0 Eenissions
Ceat combustion 1 290 L)
Fentlzer use 15 44 (ty
Ghain of cultivated land 0.4 120 )
Tropical deforesiatinn 0.5 150 {1
Fuel wood and indasteial lomass 2 &0 (1)
Agriculiure) wastes 04 120 1)
TOTAL E 1,180 ()]
TOTAL 32,880 (80D
00 equivalent ewisioms 76 calauwlsted frum tho Greenbionse Gas Bralasions
«oluten by using (e following mulsipliers:
Co, 1
CH, i
tFl'.'-ll and -12 S.-WJ
N0
Mrshpmlbtm are percentages of lotal.

*Tota) doer not sem due 1o rounding errors., .
NOTE: Mu/yr = imitlion {10%) meuric tous (1) per yoar. All entrics are rounded be-
cause the exnct values are cantroversial.
SOURCE: Adaptad from UK. Department of Encrgy. 1990, The Economies of Loug-

Term Glofal Climme Change: A Prelimisury Assessmeni~—Report of an Intcragency
Task Force. Springfield, Ya.; Nationst Techntcal Information Service.
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CQ, that would produce the same amount of forcing at the surface is caley
lated. This is the ©O, equivalent for that specific concentration of the oth
greenhowse gas. The respecilve costs per ton for different oplions can the
be compared direcily. 1t is imponant to recogaize, however, thal the!
calculations ullew coinparison only of inilial contributions. They do n
account for changes in eneqgy-irapping effectivencss aver the various i
times of these gases iu the stmosphere.

35. Whar mitigailon aptions are mosi cont-effective?

The panel ranks options for reducing greanhouse gis emissions of temovi
greenhouse gases from the aimosphere according 1o their m!-ctlbclimae:
Some of these options have net stvings or very low net !naplfmenmn
cosia counpared to ofhier investments, The optiens range frons net mrinss
sore than $100 per meuic ion of CO,-cquivalent emissions avoided or 1
nioved from tho stwwaphere. The most cost-effective mitigation bplions
presented in Table A3,

36. What are exanpies of options with large polential tn rduce or offt
eurssions? :

The so-called geoengineering oplions have the polentiat uf sybstantia
nffecting atmospheric concenintions of greenhouse gases. They have t
ability 10 screen incoming walighi, atimulate uptakie of CO, by plerie 9
enimals in the ocenas, or remave CO, fram the atmosphere. Alllmugh 1)
sppear fenajble, they reqoirs addlllenal investigation because of their pott
tial eavironmental impacts.

37. How much wonld it cost to significamsly reduce crven U.S. gre |

house gas emistlom? g

It depends on the level of emission reduction Jesived and how it is do 7'
The most cost-effective options are those thal enhance sfficient use uflm
ergy: elficlency improvemcats in lighting and appliances. white roofs :
paving 1o eshance refleciivily, and improvement in building and consic F
lion practices.

Figurc A4 comgpares mitigation opfions, and Table A.S gives ihe pant
estimates of net cost and emission reducilons for several options. 3 m
be emphasized that the table presents the panel’s estimates of the masin
technical petential for each option. The calculation of cost-effectivenes: ) i
lighting officiency, for example, does not consider whether the supp!y,_,
light bulbs could meet the demand with curcent production capacities. 1©
does it consider the trede-off between eapenditures en light bulbs aud:uj
health care, educatlon, or basic shelter for low-income families. In w
tion, there is a danger of some “double couniing.” For example, in 1he u_g
of energy supply both nuclear and natural gas energy options assume N



Tr fons wystem wasagement  Nel besellifo low cost 30 million
Power glant folaweost 50 mbllion
Landfill gas collection Low cost - 00 on

*
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TABLE A8 Compirisuo of Selected Mitigntion Opfious in the Usited Sttos -

Putential Emission’
Reduction
- Net Iinplemenation {1 CO, eyuvivalent
Miligation Opilon Cou® per year)
Building energy efficicocy Neot bevelit XK alillon’
Yelicle efficiency {no [leel chenge)  INet bewefit 300 mitlion
Industeial energy mansgement Net hesefit (o fow cost 300 million

Haloeabarr-CPC suge reducdon L.ow cest L4(K} million
Agriculture Low cost W million .
Relurestatlon 5 Low to modersie cost? 200 milllon

Blectricity supply Low to mederote cost? 1000 miflion?

“Ne! benellt = cost tess than or egeal o 20t0

Low cost = cost betweea S and $9 per ion of CO, equivalest

Modeeaie cast = cont briween §10 aod $99 pez ton of OO, equivilent

High cost = cost of S10¢ or v per fua of €O, equiyaien .

$This “meximun feasible” potentia]l envission redudion sssumes 100 percent
implemeniation uf each oplion is ressomidle applicstions und is as oprimistic “uppee
boaad™ on emission redvctions.
. “This depends on the sciual nplementution level ind i controveniul. This
Teptescals a middle valoe of possibie raies.

“Seme portions do fell i fow cout, but i1 Is ant poeasidle to dejermine (he smosns
of reducons obtainable 8t that cosl. 2 .

“The polcetial emsission redection for electrichiy supyly opilons W nciually 1700
M1 CU, cquivaleat per year, bul 1000 M1 (s shown fere to emove the double-
counifng elfecl.

NOTE: Here and throughnut this seport, tons we metrie.
SOURCE: Chagpter 11 of the Mitigation Pane) repoct.

placement of the sanie conl-fired power planis. Table A.S, however, pre-
scnts osly options that aveid double cownling. Finally, althosgh (her is
evidence that officieacy programs can pay, there is no ficld evidence show-
Ing success with programs on the massive scale suggesied hese. Thus there
may be very good reasons wity “negative cost oplions™ on (he figure are not
implemented 1oday.

The United Stales conld reduce its greentiouse gas ensissions by between
1D and 40 percent of the 1590 levels ot low cost, or perhaps some nel

savings, if piroper palicies are implemented.
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FIGURE A4 Coomparison of mitigation optians. Yotal poleatial sediiction of €
equivalent emlssioas is costpared to the castin deltars per ton of CO, reduction. Opt
are ranked fron lefl o right ia CO, emissions eccording 1w cost, Seme options 1
the passibitity of redections of CO, emissions at s net savings.

SOURCE: Chajres 11 of e report of the Mitigallon Pael.

ADAPTING TO ADDITIONAL GREENHOUSE WARMING

obe-4

J8.  Wili huesan and nawral sysiems adapt withour assistance?

Farmers adjusi theis ccopa and cultivation practices in responsé 1o wt_,
putiems over time. Natoral ecosysieass also adapt 10 changlng condiy,
The seal issue iathe rate at which human and natural systems will be N
adjust. ’

39, At what rates can human and natural systems wdapn?

o

§
Many human sysiems bave decision and {avestment cycles thaf are ¢ %
than the thoe In which impacts of climate changs would m
These systems in e Uniied States should be sble to adjust 10 ¢
change without intervention, s long s it is graduel 1 0
formation sbout the rates of changs is widely nvailable. Thillap;g
agriculture, commercial foresiry, and most of indusiry. Indusuial |
with extremely long invesiment cycles (e.g., fransport sysiems, orbe g
structere, and majot siractures and facilitics) or requiring high voli,.

waler may requice apecial atiention. Coastal urban settlements wEnJ.J
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TABLE A4 Estimated 1985 Globat Greenhouse Gus Emissions from
Huaman Activities

Greeslionse Gas CO,-cquivalent
Enissions (Mlfyr) Emissions® (Mtfyc)

CO, Emissions '
Coamaercial energy 18,800 IB800 (57

Tropical deforesiation 2,600 2,600 (8
Otleer 400 400 {1
TOTAL 21,800 21,800 (66}
CH, Emissious
Fuel production 60 1,300 4
Enteric fermentation 70 1,500 (5)
Rice cultivation 110 2300 N
Landfills 30 600 2
Teupical deforestarion 20 400 {
(ther ko] 600 2)
TOTAL 320 6700  (20)°
CPC-11 and CFC-12 Binissions
TOTAL . 0.6 3,200 . ()
N,O Emissions
Coal combustion i %0 )
Fenilizer use 1.5 440 4]
Gnin of cultivaicd land 0.4 120 (>D
Tropica] deforesintion 0.5 150 1)
Fuct wood md Indastiial blomass 0.2 60 )
Agricultural wastes 04 120 (>1)
TOTAL 4 1,180 )
TOTAL 32,880 (10

e - —

COeyquivatenl emisslony are uth:nlnted ftons the Greenhouse Gus Cmisslons
enlwnn by uslng the [ollowing mullipliers:

Co, 1
 CHK, 21
CFC-J1l nnd -12 5,400
N,0 290

Numbers in paseniheses are percentages of tolal.
#Total does not sum due to rounding eerors.

NOTE: Mt/yr = million {10%) metric tons (1) pes year. All eniries are rounded be-
cause the exact values are controversial,

SOURTCE: Adamcid frean ULS. Depatiment of Enesgy. 1990, The Zconomis of Long-

Term Global Climate Change: A Preliminary Asvessmenl—Report of an Interagency
Task Force, Springfield, Va.: National Techalcal Information Service.
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CO, thai would produce the same amount of forcing at the surface {s calcu-
lated. This is the CO, equivalent for that specific concentralion of the otier
greenhouse gas. The respective cosls per lon for different options can then
be compared directly. It is inportant to recognize, however, that these
calculations allow comparison only of Initial contributions. They do not
account for changes in energy-tmpping effectivencss over the various life-

times of these gases in the aimosphere.
35. What mitigation eptiona ere-niosi cost-gffective?

The panel ranks options for reducing greenhouse gas emisslons ol temoving
greenhouse gases from the aimosphere according to their wat-emcllvclms.
Some of these oplions have net sevings or very Jow net implf,nwntluon
costs cenpared to ollier investments, The options range (rom net, savings (o
more thas §100 per metric ton of CO,-equivalent emissions avojded or re-
moved from tie abnospheze. The most cost-elfective mifigotion bptions ore

presented in Table A.S.

36. What are exaniples of Opﬁmu with large potential to redur.'e or offset
entissions? L

The so-culled geoengineeriug oplions have the polential of sybstantially

.affecting atnospheric concentrations of gresnlicuse gases. They have the

nbility tu sceeen incoming ‘sunlight, slimulate uptake of CO, by plants and
nnimals in the oceans, or remove CQ, from the stmosphere. Although they
uppear feesible, they require edditional investigation because of their poten-
tial eavironmental impacts.

37, How much wonld it cust 1o significantly reduce curvent U.S. green-
lunese gas enlssions?

It depends on the level of emission reduction desised and how it ts done.
The most cost-sffective options are those thal enhance efficient use of en-
ergy: efficiency improvements in lightiug end applirnces, white roofs and
paving 10 enhance reflectivity, and improvement in building and construc-
tion praciices.

Figure A.4 comnpares mitigation opiions, and Table A.S gives the panel's
estimaies of met cost and emission reduclions for several options. 11 anust
be emphasized tha! e tuble presents the panel’s estimales of the maxisitim
technical potential for each option. The calculation of cost-effectiveness of
lighting efficiency, for example, does not consider whether the supply of
light bulbs could meel the demand with current production capacities, Nor
does it consider the trade-off between expenditures on light bulbs aad on
bealth care, education, or basic sheller for low-income famliies. In eddi-
tian, there is a danger of some “double counting.” For example, in the area

“of energy supply boih nuclear and naturel gas encegy options assvme re-
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TABLE A.5 Comparison of Selected Mitigetion Optious in the United States

’ Potential Bmission®
Reduction
- Net Implememation (1 CO, equivolent
Mitigation Optian Coss® ! per year)
Building enesgy efficicacy Net benelit 500 miltlon*
Yelicle efficiency {(no fleet clienge) Net benefit 300 miillon
Idustrial energy managemcut Net hencfit fo low cost 300 milllun

Trausportation system mansgement  Net benelil 1o low cost 50 miflion
Powsr plant heat rate impravements  Net benefit to low cost 50 million

Landfill pas cotlectioy Low cosi 200 milllon
Haloearbes-CFC usnge sednction Low cust 140 million
Apricolture Low cosl 200 million .
Refurestation * Low to moderaie cost’ 200 milllon
Electricity supply Low to moderate cost® 1000 milllon”

*Net beoelit = cost less then or equal to zero
Low cosl = cos bitwsea 51 and §9 per (on of CO, equivalent
Moderate cost = cost beiwzen $10 and $99 per ton of CO, equivalent
High cost = cost of $108 or more per ion of CO, equivalen
$This “muximum feasible® potential emission reduction assumes 100 pescent
implementation uf each option in reasonable applications aad {s an optimistic "uppor
bound” on emiaslon reductions, :
““This depends on the acual implesnentution level and is conisoversiul. This
1epresenis a middle vslue of possibie rates.
“Some portiens do (all in low cost, bul it Is nol possibie to detennine the amount
of reductions obininable at 1het coxt,
“The polentlal emission reduction for elecirlcity supply uptlous ls actually 1700
Mt CO, equivalent pec yenr, but i000 Mt is shown here to remove the double-
counting edfect.

NOTE: Here und througheu this report, tons are metric.
SOURCE: Chapter 11 of the Mitigation Panel repon.

placement of the same conl-fired power plants. Table A.S, lowever, pre-
senls onty options that avoid double counting. Flnally, although there is
evidence that efficlency programs can pay, there is no field evidence show-
Ing success with programs on the massive scale suggested here. Thus here
may be very good reasons wly “negaiive cost options” on the figure are not
implemented loday.

‘The United Stales could ceduce its greeiliouse gas emissions by beiween
(0 and 40 percent of the 1590 levels at low cost, or perhaps some nel
savings, if proper policies are implemented.
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FIGURE A.4 Compatlson of mitigalion options. Total potential reduction of CO,-
equivalent emissloas & compared to the cost in dollars per ki of CO, reduction, Options
arc ranked from leRt 10 right la CO; emissions according to cost. Some options show

the passibility of redoctions of OO, emissions at @ net savings.
SOURCE: Chapter §1 of the repost of the Mitigalion Panel.

AUAPFTING TU ADDITIONAL GREENHOUSE WARMING

38, Will huvian and natural sysiems adapt without d_::fsm:ce?

Farmers adjust their ceops and culiivation practlces in sespunse Lo weather
pttlerns over time. Natuml ecosystems also adupi to changing cond tions.
The real issue is the rote at which human and natural systemns will be able to

adjusl,
39, Af what rates vai hioron and nateral systems udapi?

Many hwnan systems have decision and investment cycles thaf are shorier
than the time in which impacts of clinate change would becorjie manifest.
These systems In the United States should be uble 1u adjust to climate
change without goveromental intervealion, s Jong as it is gradual nr:d in-
formation about the rates of change is widely nvailable. This applies lo
agriculiure, commercinl foresiry, and most of industry. Industriol sectors
with extremely long investment cycles (e.g., iranspurt systems, urban infea-
steucture, and ingjor structures and facilities) or requiring high volumes of
water may require special aitention. Coastal urbau setslements would be _
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To: Bill Antholis
From: Dan Dudek
Date:  August 20, 1997

Re: Winstar Decision Summary

opinion is issued. The syllabus constitutes no part of the opinion of the Court but has been prepared by the Reporter of
Decisions for the convenience of the reader. See United States v. Detroit Lumber Co., 200 U.S. 321, 337,

SUPREME COURT OF THE UNITED STATES

Syllabus

UNITED STATES v. WINSTAR CORP. et al.

certiorari to the united states court of appeals for the federal circuit

No. 95-865. Argued April 24, 1996 —~ Decided July 1, 1996

Realizing that the Federal Savings and Loan Insurance Corporation (FSLIC) lacked the funds to liquidate all of the failing

thrifts during the savings and loan crisis of the 1980's, the Federal Home Loan Bank Board encouraged healthy thrifts and
outside investors to take over ailing thrifts in a series of "supervisory mergers." As inducement, the Bank Board agreed to
permit acquiring entities to designate the excess of the purchase price over the fair value of identifiable assets as an intangible
asset referred to as supervisory goodwill, and to count such goodwill and certain capital credits toward the capital reserve




requirements imposed by federal regulations. Congress's subsequent passage of the Financial Institutions Reform, Recovery,
and Enforcement Act of 1989 (FIRREA) forbade thrifts from counting goodwill and capital credits in computing the required
reserves. Respondents are three thrifts created by way of supervisory mergers. Two of them were seized and liquidated by
federal regulators for failure to meet FIRREA's capital requirements, and the third avoided seizure through a private
recapitalization. Believing that the Bank Board and FSLIC had promised that they could count supervisory goodwill toward
regulatory capital requirements, respondents each filed suit against the United States in the Court of Federal Claims, seeking
damages for, inter alia, breach of contract. In granting each respondent summary judgment, the court held that the

Government had breached its contractual obligations, and rejected the Government's "unmistakability defense"--that surrenders
of sovereign authority, such as the promise to refrain from regulatory changes, must appear in unmistakable terms in a contract
in order to be enforceable, see Bowen v. Public Agencies Opposed to Social Security Entrapment, 477 U.S. 41, 52--and
its"sovereign act defense--that a "public and general” sovereign act, such as FIRREA's alteration of capital reserve
requirements, could not trigger contractual liability, see Horowitz v. United States, 267 U.S. 458, 461. The cases were
consolidated, and the en banc Federal Circuit ultimately affirmed.

Held: The judgment is affirmed, and the case is remanded.
64 F. 3d 1531, affirmed and remanded.

Justice Souter, joined by Justice Stevens, Justice O'Connor, and Justice Breyer, concluded in Parts I, lll, IV, and IV-C, that
the United States is liable to respondents for breach of contract. Pp. 19-57; 66-72.

(a) There is no reason to question the Federal Circuit's conclusion that the Government had express contractual obligations to
permit respondents to use goodwill and capital credits in computing their regulatory capital reserves. When the law as to
capital requirements changed, the Government was unable to perform its promises and became liable for breach under
ordinary contract principles. Pp. 19-30.

(b) The unmistakability doctrine is not implicated here because enforcement of the contractual obligation alleged would not
block the Government's exercise of a sovereign power. The courts below did not construe these contracts as binding the
Government's exercise of authority to modify its regulation of thrifts, and there has been no demonstration that awarding
damages for breach would be tantamount to such a limitation. They read the contracts as solely risk shifting agreements, and
respondents seek nothing more than the benefit of promises by the Government to insure them against any losses arising from
future regulatory change. Applying the unmistakability doctrine to such contracts would not only represent a conceptual
expansion of the doctrine beyond its historical and practical warrant, but would compromise the Government's practical
capacity to make contracts, which is "of the essence of sovereignty” itself, United States v. Bekins, 304 U.S. 27, 51-52. Pp.
31-48,

(c) The answer to the Government's unmistakability argument also meets its two related ultra vires contentions: that, under the
reserved powers doctrine, Congress's power to change the law in the future was an essential attribute of its sovereignty that the
Bank Board and FSLIC had no authority to bargain away; and that in any event no such authority can be conferred without an
express delegation to that effect. A contract to adjust the risk of subsequent legislative change does not strip the Government
of its legislative sovereignty, and the contracts did not surrender the Government's sovereign power to regulate. And there is no
serious question that FSLIC (and the Bank Board acting through it) lacked authority to guarantee respondents against losses
arising from subsequent regulatory changes. Pp. 49-52.

(d) The facts of this case do not warrant application of the sovereign act doctrine. That doctrine balances the Government's
need for freedom to legislate with its obligation to honor its contracts by asking whether the sovereign act is properly
altributable to the Government as contractor. If the answer is no, the Government's defense to liability depends on whether that
act would otherwise release the Government from liability under ordinary contract principles. Pp. 52-57.
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(e) Even if FIRREA were to qualify as a "public and general" act, the sovereign act doctrine cannot excuse the Government's
breach here. Since the object of the doctrine is to place the Government as contractor on par with a private contractor in the
same circumstances, Horowitz v. United States, 267 U. S., at 461, the Government, like any other defending party in a
contract action, must show that passage of the statute rendering its performance impossible was an event contrary to the basic
assumptions on which the parties agreed, and, ultimately, that the language or circumstances do not indicate that the
Government should be liable in any case. The Government has not satisfied these conditions. There is no doubt that some
changes in the regulatory structure governing thrift capital reserves were both foreseeable and likely when the parties
contracted with the Government. In addition, any governmental contract that not only deals with regulatory change but

allocates the risk of its 6ccurring will, by definition, fail the further condition of a successful impossibility defense, for it will
indeed indicate that the parties' agreement was not meant to be rendered nugatory by a change in the regulatory law. That the
Bank Board and FSLIC could not themselves preclude Congress from changing the regulatory rules does not stand in the way
of concluding that those agencies assumed the risk of such change, for determining the consequences of legal change was the
point of the agreements. Pp. 66-72.

Justice Souter, joined by Justice Stevens and Justice Breyer, concluded in Parts I\V-A and IV-B, that, since the Government
should not be excused by legislation when the substantial effect of regulation was to help itself out of improvident agreements, it
is impossible to attribute the exculpatory "public and general" character to FIRREA. That statute not only had the purpose of
eliminating the very accounting "gimmicks" that acquiring thrifts had been promised, but the congressional debates indicate
Congress's expectation, which there is no reason to question, that FIRREA would have a substantial effect on the
Government's contractual obligations. The evidence of Congress's intense concern with contracts like those at issue is not
neutralized by the fact that FIRREA did not formally target particular transactions or by FIRREA's broad purpose to advance
the general welfare. Pp. 58-65.

Justice Scalia, joined by Justice Kennedy and Justice Thomas, agreed that the Government was contractually obligated to
afford respondents favorable accounting treatment, and violated its obligations when it discontinued that treatment under
FIRREA. The Government's sovereign defenses cannot be avoided by characterizing its obligations as not entailing a limitation
on the exercise of sovereign power; that approach, although adopted by the plurality, is novel and fails to acknowledge that
virtually every contract regarding future conduct operates as an assumption of liability in the event of nonperformance.
Accordingly, it is necessary to address the Government's various sovereign defenses, particularly its invocation of the
"unmistakability" doctrine. That doctrine simply embodies the common sense presumption that governments do not ordinarily
agree to curtail their sovereign or legislative powers. Respondents have overcome that presumption here in establishing that the
Government promised, in unmistakable terms, to regulate them in a particular fashion, into the future. The Government's
remaining arguments are readily rejected. The "reserved powers" doctrine cannot defeat a claim to recover damages for
breach of contract where subsequent legislation has sought to minimize monetary risks assumed by the Government. The
"express delegation” doctrine is satisfied here by the stalutes authorizing the relevant federal bank regulatory agencies to enter
into the agreements at issue. Finally, the "sovereign acts" doctrine adds little, if anything, to the "unmistakability" doctrine, and
cannot be relied upon where the Government has attempted to abrogate the essential bargain of the contract. Pp. 1-6.

Souter, J., announced the judgment of the Court and delivered an opinion, in which Stevens and Breyer, JJ., joined, and in
which O'Connor, J., joined except as to Parts IV-A and IV-B. Breyer, J., filed a concurring opinion. Scalia, J., filed an
opinion concurring in the judgment, in which Kennedy and Thomas, JJ., joined. Rehnquist, C. J., filed a dissenting opinion, in
which Ginsburg, J., joined as to Parts I, Ill, and IV.

This archive is a service of the Legal Information Institute.
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PRELIMINARY DRAFT: CLOSE HOLD
CLIMATE CHANGE EARLY ACTION CREDIT PROGRAM
August 25, 1997

Proposal: A Presidential announcement of Administration support for credit for early action
by companies to reduce greenhouse gas emissions.

Such an announcement could provide a concrete display of our commitment to protect the
environment by using market-based incentives. For example, the President could use the
October White House Conference on Global Warming and Climate Change to announce that a
select group of key energy-producing or consuming companies have agreed to take on emission
reduction commitments to help meet our international obligations. He would also announce that,
working together with these companies, we will undertake to develop a policy consistent with a
list of principles that allows companies to gain credit for such early action. He would also
reaffirm his commitment to an international protocol framework that combines realistic, binding
emissions limits with maximum flexibility -- including international emissions trading and joint
implementation.

Underlying Objective: Generating Corporate Support

A critical component of gaining public support for U.S. efforts to address climate change
will be convincing a core set of industries that our policies will protect the environment without
threatening economic growth -- and that the sooner they get involved, the easier the transition
will be for them. An early action plan could be a central demonstration in this effort to gain
corporate support. Several companies have already been taking action to reduce emissions, and
we know that they and other companies are prepared to undertake even more efforts, but are
seeking assurances that any emissions reductions they take now will earn them credit under
whatever future regulatory framework may be established. Companies most likely to be
interested in pursuing early credit would be a core group of energy and electric utility companies,
as well as extremely energy-intensive industries such as aluminum and concrete producers.

Issues

Preliminary discussions with representatives from DOE, Treasury, CEA, Commerce, and
EPA have revealed several difficult issues that -- depending on the specificity of the
announcement -- may need to be resolved before we could announce an early credit proposal.
Some are worried that these issues are sufficiently intractable as to raise fundamental doubts
about the viability of the proposal itself.

. Degree of Administration commitment. The range of the Administration’s commitment

could extend from a simple statement that we support an early credit program as part of
whatever emissions reduction system we submit for legislative approval, to a more
detailed program that we negotiate with industry.

1



Ultimately, the program itself is very likely to require domestic legislation and may have
elements that will have to be included in the international agreement. Industry groups are
evaluating whether an Administration-only agreement would provide a legal basis upon
which they would be able to gain credit for early action, even if subsequent legislative
action altered the regulatory framework. (They cite a recent Supreme Court case, U.S. v.
Winstar Corp.) But initial staff reactions to this argument revealed much skepticism
about its practical feasibility, if not its legal standing.

In any case, it may be possible for the President to make a conditional commitment now
-- that he will fight to include an early credit program in the relevant legislation -- and to
have firms express an interest in participating should the program become operational.
Three issues will need to be discussed further:

-- How much corporate support will materialize while the legislative details remain
ambiguous (i.e., perhaps for the next few years)?

-- Is there any danger that firms will sue the U.S. Government if the program is not
implemented because we fail to impose binding targets on emissions?

-- How much will the corporate sector “pocket” this program -- and thus deny us any
support when we need it -- if the early credit idea is floated before the targets and
timetables are released? Is there a way to link more closely support for the early credit
idea to support for (or at least reduced criticism of) binding targets?

Baselines. In order to measure “early action,” we need a baseline. We need to ensure
that credits are only awareded for real improvements measured from the baseline. There
are several possibilities:

-- The business-as-usual projection for the firm’s sector;

-- The firm’s 1990, 1995, 1997, or 2000 emissions;

-- The firm’s 1990, 1995, 1997, or 2000 emissions, adjusted either upward or downward
by a given percentage per year or in total

Retroactivity and equity. We need to define eligibility not only in terms of actions
relative to a baseline, but also the timing of those actions. Will actions only be eligible

after the program is formally implemented in legislation? Or after it was initially
announced by the President? Will firms that participated in the Green Lights program, or
any of the other Climate Action Plan programs be allowed to get credit for those past
efforts? If not, will they claim that they are being punished (relative to firms that act after
the program is in effect) for helping the Administration try to meet its voluntary targets?
The longer the retroactivity period, and thus the more activity that is "counted," the more

2



expensive the early action program could be -- or the less valuable the early action
credits. And what about new firms -- will they complain that the program is an unfair
give-away to existing firms?

Providing the future benefits. There are two broad choices for providing a future benefit.

1. We could promise some specific future benefit for a given current action -- for
example, every metric ton of carbon emissions cut below the baseline today will produce
the equivalent of an x metric ton emissions right in the first year or first several years in
which carbon permits are required. The attraction of this approach is that it provides
some physical (although not necessarily financial) certainty to the benefit that firms will
receive early action. The cost is that the government's liabilities are open-ended -- and if
the initial permit year is sufficiently delayed, the early action credits could eventually
represent a substantial share of the total value of the permits.

2. We could cap the total benefits paid out under the early action program at some
percentage of the total national emissions rights for the initial permit years. For example,
we could cap the total benefits at X percent of the initial Y permit years. We would then
give "early action credits" or "early action points" for appropriate actions. The benefit
for each firm would then be determined by its share of total early action points multiplied
by the aggregate capped value. The benefits themselves would presumably depend on the
form of the domestic implementation package.

-- Under an auctioned permit system, the credits could take the form of a "pioneer price
preference" -- a reduction in the auction price for firms with early credits.

-- Under a grandfathered permit system, they could take the form of grants of the permits
themselves (this is also possible under an auction system, by carving out some portion of
the permits for early credit give-aways rather than being auctioned).

-- Under other possible implementation packages, some reimbursement system could be
devised.

It is important to note that regardless of how the benefits are provided -- unless they are
defined in dollar terms now -- firms will not be able to determine with any precision the
value of the early credits without knowing the U.S. target and timetable, the domestic
implementation package, and the other details of the carbon emission reduction system.
Thus, their commitments are likely to be conditional on achieving a reasonable target and
timetable, combined with other flexibility provisions in the U.S. protocol proposal.

Impact on national target. It is generally agreed that early domestic actions will not lift
the U.S. national target for the initial permit years -- that is, any permits rewarded (either

sold at a preference or given away) in exchange for early action will not be above and
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beyond the U.S. national total for the initial permit years. As one specific example, a
capped carve-out for early credit coupled with an auctioned permit system would involve
reducing the number of permits to be auctioned by the amount of the capped carve-out --
not adding the capped amount on top of the U.S. total (which would cause the U.S. to
exceed its international obligation). For early JI programs, the situation could be more
complicated (see below).

. Joint implementation. Many corporations are interested in receiving early action credit
for JI programs. In addition to raising questions about verifying additionality, such early
credit for JI raises other issues -- such as whether the U.S. national target in the initial
permit years should be adjusted for early JI credits. (Permission for such adjustments to
the U.S. national cap would presumably have to be included in the international
agreement. And implementing the system would require an international body to
sanction and approve the JI programs before the initial permit year.) In addition, we must
decide whether all JI programs -- including ones under the current pilot program -- should
be eligible, or only JI programs begun after the conclusion of the pilot program. For
example, we could choose to reward early action by providing credits that any projects
generate after the conclusion of the pilot phase, provided the international agreement
allows it.

Timing

In order for any announcement to happen, the Administration will have to quickly decide
that it is ready to develop such a program, and to meet with a core group of the interested
companies to nail down the details of how we would together develop a program outline. We
need to determine how explicit our discussions with industry should be in determining: how
emissions base-lines are established (against which any early action is measured and credited);
how emissions compliance are reported and monitored prior to the establishment of any
regulatory framework; and whether overseas emissions-reductions by U.S. companies will gain
credit (i.e., joint implementation).

Process to resolve issues

If the Administration agrees to explore a program for early action credit, we would begin
by preparing for a Presidential announcement on October 6 of an agreement for future
collaboration. Following the conference, we would then make more explicit the content of such
a program, with an aim of announcing it at some point in the run-up to Kyoto. Preparing the
initial announcement for the conference will require the following meetings to take place:

9/5: Core group meeting to discuss and approve begining discussions with a working
group of interested businesses.
9/9: Initial meeting with industry group. Signal from Administration that

collaborating on a program for early action credit is being given serious
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9/16:
9/16-29:

consideration, but it has to be met with serious commitment and serious legal
framework on the part of companies. The meeting would send those companies
away with a mission to come back with a) what is acceptable as an early reduction
crediting device; b) what commitment they need from the Administration to
commit to early reductions; c) what level of early action the companies would be
willing to commit to; d) what legal framework they would establish or submit
themselves.

Second meeting with industry group; formal presentation on these four points.
Finalize the outline for a cooperative program, and plan roll-out.



1875 Connecticut Ave., NW, 10th FL
Washington, D.C. 20009
Telephone: (202) 387-3500 Ext. 123
Facsimile: (202) 234-6049 -
EcoNet edf
Internet annie@edf.org
Date: - September 10, 1997
From: Annie Petsonk, International Counsel
"97 SEP 10 F43:38
To: Todd Stem/Nicholas Lapham
Fax: 456-2215 -
Dirk Forrister/Tom Peterson
343-1162
Lucia Wyman
456-2604
Message: Attached please find an excerpt from the National Academy of suenoes 1991
Report, “Policy implications of Greenhouse Warming,” . :
?G&gﬁ O Ry 3
—~Annie Petaonk

“t pages tohald



POLICY IMPLICATIONS OF
GREENHOUSE WARMING

Policy Ilmplicatiuns of Greenliouse Warming—Synlhesis Panel
Commitiee on Science, Englncering. and Public Policy
National Academy of Sciences

Nutivnal Academy of Engineering
[ustitute of Medicine

NATIONAL ACADEMY PRESS
Washington, D.C. 199



Nnglensl Acsdemy Prass » 2161 Comstitution Avenue, N.W. « Washingion, D.C. 20418
NOTICE: The guoject that is the subject of thix report was appruved by 1he Governing Board
of ke National Reseorch Councl| {NRC), whose members ace drawn from the counclis of ke
Nations! Academy of Sclences, the National -Academy of Boglneering, and the Instilute of
Medicine, The members of the paned responsible for this repont wera chosen fot thele specinl
competences and with regard for appropriafe balance. This report bs the resull of werk done by
#n Independent pane] ippointed by the Cointniltee on Science, Eaglneering. and Public Policy.
which has suthoctzed |is release o the public.

Thin repont has been reviowed hy a group other tkon ke oulhors nccordiug to procedures
approved by a Report Roview Commities and by the Coimmiltes on Science, Engineering, snd
Public Pelicy, Bofh consist of membors of the Natlonal Acudemy of Sciences, Natlonnl
Acndemy of Engineering, wnil Institule of Medicine,

The study reported hers was suppocied by the U.S. Buvironmental Profection Agency, Lt
also received suppar fiom the National Research Covncil Fund, a pool of private; dlicretion-
ary, nonfederal funds thit in used to support 8 program of Acudemy swudies of natiogal isines
in witich scionce and techaclogy lgure sigaificantly. The NRC Fusd vonslsis of coneributlons
from u corsortium of prlvatc fousdations jouiuding the Cameglo Corposation af New Yark, the
Charles B. Culpepes Foumlnlion, the William ané Flom Hesdett Foundstion, the Joko . sad
Cafherine T. MacArihus Foundation, the Andiow W, Melion Foundatlon, the Rocke feller Fosndaiion,
and the Allzed P, Sloan Fowadation; and the Acadenty Indvsicy Pragrant, which sécks anpus|
cantribuions from compunies thal are convemed with the health of U.S. science and technol-

ogy and with public policy Jssses with techicfogical content.
This Bont is priated ou acie-free recycled paper. €
Lirary of Coagress Calnlaging-du-Publication Nata

Commilice an Science, Englueering, and Public Policy (U.8.).
Palicy linplications of Greenbouse Warming—Synthesis Ponel
Policy imptications of greenhouse warming/
Policy limplications of Gieentause Warming—Synthesis Punel, Comunities on Scieace,
EBuginerding. and Public Policy, National Academy of Scleaces,
Natlonal Academy of Englaeering, Institute of Medicine.
p. fm,
ISBN (+309-04440-5 : §14.95
L Globel warmiag—Goverament policy—Linited States.
2. Greenhousa effect, Amospheric—Gaverament policy—United States,
QCYR] B.GSACHS 1991
I63.TYRT—&c2D 91-8977
Cip

C;wrlplu 1991 by the Nniiono[ Academy af Sciences

No part of this book may be seproduced by any mechankeal, photogaphic, ar ¢lectrenic pro-
tess, ar it the foem of & phonopraghic recurding. nor may 1t be slored in a reirieval sysiem,
tramsmitted, ar mherwice copied for public ar private use. wilhoot weitien permission fromn the
publisher, excepe for the purposes of officinl use dy the United Sintes Govermment.

Peinted in the Unived Sistes of Amerien

LR L

POLICY IMPLICATIONS OF GREENHOUSE WMIM!NG—
SYNTHESIS PANEL

DANIEL J. BYANS {Chairmnan), Danicl J. Bvans & Associates, Seatile.
Washington _

ROBERT McCORMICK ADAMS, Secretary, Smithsonian Iostitution,

- Washington, D.C.

GEORGE F. CARRIER, T. Jefferson Coolidge Professor of Applied
Mathematics, Bmeritus, Harvard University, Cambridge, Massachuseiis

RICHARD N. COOPER, Professor of Ecortomics, Harvard University,
Cambridge, Massachusetls

ROBERT A. FROSCH, Vice President, General Mators Research
Laboratories, Warsren, Michigan

THOMAS H. LEE, Professor Emeritus, Department of Elecirical
Bngincering and Compuler Science, Massachuseits Institute of
Technology, Cambridge

JESSICA TUCHMAN MATHEWS, Vice President, Warld Resources
Institule, Washingion, D.C.

WILLIAM D. NORDHAUS, Professor of Economics, Yale University,
New BHaven, Connecticut

GORDON H. ORIANS, Professor of Zoology and Dﬂ'eclor of the Instit. -
for Environmentaf Siudies, University of Washington, Seattle

STEPHEN H. SCHNEIDER, Head, Inferdisciplinary Climate Studies,
National Center for Atnospheric Research, Boulder, Colarado

MAURICE F. STRONG, Chair, Strovest Holdings, Inc., Ot aws, Oniaric
(resigned from panel February 19%0) -

SIR CRISPIN TICKELL, Warden, Green College, Oxford, England

VICTORIA ). TSCHINKEL, Sesior Consultant, Landers and Parsons,
Tallafiassee, Florida

PAUL E. WAGGONER, Dislinguished Scientist, The Connzctict
Agricultural Experiment Station, New Haven

Seaff

ROB COPPOCK, Staff Director

DEBORAH D. STINE, Swafl Officer

NANCY A. CROWELL, Admioisirative Specialist
MARION R. ROBERTS, Administcative Secretary

i



62 POLICY IMPLICATIONS OF GREENHOUSE WARMING

B3% [y eman istiondHigh Coul

190% Imglamantation| e Cost

20
A
< e e
0 ™
. 1 i 1 13
Bl
] 2 L] ] 1

EWSHION REDUCTON {bHkn jond CO; squhalent pie your]

FIGURE 64 Comparison of mitigation cplions using. technofogical costing and
eaergy modeling cafculations.

Saurce: Chapler 11 of the report of the Mitigstion Panel,

“100% Implementation/Low Cost” assuines complete imnplementation of sach
option {100 percent implementation) combined will: the low range of cost
estimates for that option (Jow cost), This line indicates the vpper bound
that could be achieved with all oplions shown, A compleie analysis would
calculate appropriaic implementalion rates for each optlen. That is beyond
the scope of this study. It should be realistic to achicve emission reduction
and cost results sorewhere between the two lines in Figure 6.3,

As pointed out carlier in his chapter, technological costing and energy
modeling sometiiner yiels different results. For this reason, boih are preseated
in Figure 6.4. The “100% Implementation/Low Cost™ and “25% Inplementation/
High Cost” curves ase vepeated from Figure 6.3, and the range typical of
energy modeling is shown. As can be scen from Figure 6.4, the United
States should be gble te achieve substantial reduction in greenliouse gas
emissions at low cost, or perhaps even a sarall net savings.

IMPLEMENTING MITIGATION OPTIONS

An array of policy instruments of (wo different types are avaliable: regu-
lation and incentives. Regulatary instruments mandate action and include
conirals on consumption {banz, quotas, required product atiributes], produc-

MITIGATION 63

tion (quotas on products or substances), and faclors in design or production
(efficiency, durability, processes). Incentive insiruments are designed to

" influence decisions by individuals and organizations and include taxes and

subsidies on production factors {(cerbon lax, fuel tax) and on products and
other outpuls {emission taxes, product taxes), financial inducements (tax
csedits, subsidies), and transferable emission rights (tradable emission re-
ductions, tradable credits).

Intecventlons at all levels could effectively reduce greenhouse warming,
For example, individuals could reduce energy consumption, recycle goods,
and reduce consumption of deletericus materials. Eocal governinents could
control emisstons from buildings, transport (eets, waste processing plants,
and Jandfill dumps. State govermmenls could restzuciure electsic wiility
pricing structures and stimulate a vaciety of efficiency incentives. Natlonal
governments could pursue action in most of the pulicy aveas of relevance.
International organizations could coordinaie programs in various parls of
the world, manage transfers of resources and technologies, and facilitate
exchange of monitoring and other relevant data.

The choice of policy instrument depends on the objective (o be served.
Although this analysis of mitigation options does not include all possibilities,
the pancl is hopeful that it does identify the most promising options. This
analysis provides the beginnings of a siructure and a process for identifying
those sirategics that could appreprialely mitigate ihe prospect of greenhouse
warming.

CONCLUSIONS

There is a potential to inexpensively reduce or offset greenhouse gas
cmissions in Ihe United States. In particular, the maximum feasible polen-
tlal reduction for the oplions Jabeled “net benefit™ aad “low cost™ in Table 6.2
tolals about 3.6 billion tons (3.6 G1) of CO,-equivalent emissions per year.
(Mere, as elsewhere in the repon, tons ace metric.) This is a little more than
one-third of 1he total 1990 greenhouse gas emissions in the United States
and represents an optimistic upper bound on what could be achleved using
these oplions. :

A lower bound can be estimated from Figure 6.4. Arbitrarily uvsing a
cuteff of between $10 and $20 per ton of CO,-equivaleat emission reduction
would produce & level of about | O( of CO,-equivalent emissions per year,
or a little more than 10 percend of current greenhouse gas emissioas in the

United States.
This analysis suggests that the United States could reduce ts greenhouse

gos emissions by between 10 and 40 percent of the 199 level at very low
cosl. Some reductives moy even be af a net savings if the proper policies
are sinplemented.
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04 APPENDIX A

TABLE A4 Estimated 1985 Globat Greenhouse Gus Emissions from
Homen Aciivities

Greeahiovse Gas CO,-exquivalent
Enissions {Mi/yr)  BEmissions® (Mtfyc)

CO, Emissions
Connaercial energy 18,800 IB800 (57
Tropical deforestiation 2,600 2,600 (8)
QOther 400 400 {1}
TOTAL 21,800 21,800 (66)
CH, Emissions
Fuel production 60 1,300 (L))
Enieric fermentation 70 1,500 (5
Rice cultivation 110 2300 N
Landlls 3o 600 ()]
Trupical deforestarion 20 400 (o
COtier io 600 {2)
TOTAL 320 700 (200
CFC-11 and CFC-12 Bavissions
TOTAL . 0.6 3,200 . 1)
N, Emissions
Coal combustion i %0 (>l)
Fenilizer use 1.5 440 )
Gam of cultivaied land 0.4 120 1)
Tropical deloresintion 0.5 150  (>1)
Fuct wood wd indaxtrial blomass .2 60 1)
Agricultural wastes 0.4 120 (>1)
TOTAL 4 1,180 )
TOTAL 32,880 (100)

“CO -eyuivalent cmlnimu are calt.llllted frons Ihe Greenhouse Gas Bmissions
enlunn by usiag the [cllewing mullipliers:

€0, 1
~ CH, 21
CFC-jl and -12 5,400
N,O 290

Nuntbers in pasentheses arc percentages of tolal.
#Tota] does not sum due to rounding esrors.

NOTE: Mt/yr = million {10%) mesric tons (1) per year. Al enlries are rounded be-
cause the exact values are controversial,

SOURCE: Adapicd frcan ULS, Depariment of Enesgy. 1990. The Gconomics of Long-

Term Globaf Climare Change: A Preliminary Assessment—Repart of an Interagency
Task Force. Springfield, Va.: National Technical Information Service.

APPENDIX A : : i0s

CO, thai would produce the same amount of forcing at the surface is calcu-
lated. This is the CO, equivalent for that specific concentralion of the othier
greenhouse gas. The respective cosis per fon for different options can then
be compared directly. [t is important to trecognize, however, that these
culculaiions allow comparlson only of initisl contributions. They do not
account for changes in energy-tmpping effectivencss over the various life-
times of these gases in the aimosphere. :

35. Wiat mitigation eptiona ere niost cost-gffective?

The panel ranks options for reducing greenhouse gas emisslons of removing
greenhouse gases from the atmosphere according to their mal-cm:ctikus.
Some of these oplions have net savings or very low net mplfmeauuon
cosis coenpared to ofkier investmenis, The options range (rom net savings to
more than $100 per metric ton of CQ,-equivaleat emissions avojded or re-
moved from the atmospheze. The most cost-elfective mifigation bptions are
presented in Table A.S. I

36. Wkat are examples of op:iom with large potential to rrdcce or offset
enissions? .

The so-cailed geoengineeriug oplions have the polential of substantiatly

_nffecting attnospheric concenteations of greenhouse gases. They have the

nbility tu sceeen incoming sunlight, slimulate uptake of CO, by plants and
nnimals in the oceans, or remove CO, from the stmosphere.” Although they
uppear feesible, they require sdditioral investigation because of their poten-
tial environmental impacis.

37, How much wondd it cost to significantly reduce curvent U.5. green-
henese gas ewilssions?

It depends on the level of cmission reduclion desised and how it is done.
The most cost-effective options are those thal enhance efficient use of en-
ergy: effliciency improvements in lightiug and appliances, while roofs and
paving 10 enhance reflectivily, and improvement in building and construc-
tion practices.

Figure A.4 compares mnlgmon opiions, and Table A.5 gives the panel's
estimales of met cost and emission reduclions for seversl options. It anust
be emphasized ihat (he tuble presents the panel’s estimales of the maxinitim
technical potential for erch option. The calculation of cost-effectiveness of
lighting efficiency, for example, does not consider whether the supply of
light bulbs could meel the demand with current production capacities. Nor
does it consider the trade-off between expenditures on light bulbs aad on
bealth care, education, or basic sheller for low-income families. In addi-
tion, there is a danger of some “"doubie counting.” For esample, in the area

“of energy supply both nuclear and naturel gas energy options assvme re-
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TABLE A5 Compurison of Selected Mitigation Optious in the United States

. Potential Bmission®
Redwction
- Net haplemensation (1 CO, eyuivalent
Mitigntion Optian Cost® per year)
Building energy efficiency Net benefit 900 miltlon*
Velhicle efficiency {(no Beet ciznge) Net benefit 300 million
Hwdustrinl energy management Net benefit ¢o low cost 500 million

Transportation sysiem mansgement  Nel benelil fo low cost 30 miftion
Power plant heat rate impravements  Net benefit to law cost 50 million

Landfili gas cotlection Low cost 200 milllon
Halocarbes-CPC usage seduction Low cusl 1400 million
Agricultuce Low cost 200 million .
Refurestation : Low to moderate cost’ 200 milllon
Blectricity supply Low to moderate cost® 1000 million”

"Nel beoelit = cost less than or eqoal 4o zcro
Low cosl = cos bitweea Si and §9 per (on of CO, equivalent
Moderate cost = cost betwzen $10 and $99 per fon of CO, equivalent
High cost = cost of $102 or morce per ton of CO, equivalemt
This “muximum feasible™ potential emission reduction assumes J00 pescent
implemenlation uf each option in reasonable applications aad {s an optimistic “uppor
brund”™ on cmissian reductions, _
"“This depends on the acual impleneatution level and is controversiul. This
1epresenis a middle vslue of possible rates.
“Some poiticns do fall in low cost, bul it [s net possible to detenuine the amount
of reductions obiginable at 1hat coxt,
“The poieutial eavission reduction for eleciricity sepply uptivus ls actuatly 1700
Mt CO, equivalent pec year, bul 3000 Mt is shown here to remove the double-
couning effect,

NOTE: Heze und throughout this report, tohs are metric.
SOURCE: Chapter 11 of the Miligation Panel repont.

placement of the same conl-fired power plants. Table A.S, however, pre-
senls only options that avoid double counting. Flnally, although there is
evidence that efficlency pograms can pay, thete is no field evidence show-
Ing success with programs on the massive scale suggested here. Thus there
may be very good reasons why “negative cost options™ on the figure are not
implemented today.

‘The United Stales coull ceduce its greeitiouse gas emissions by between
10 and 40t percent of the 1990 {evels at low cost, or perhaps some net
savings, if proper policies are implemented,
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FIGURE A.4 Comparison of mitigation options. Tota! potential reduction of CO,-
equivalent emaiss(vas is compared to the cast in dollars per tow of CO, reduction. Options
arc ranked from leRt 1o right ia CO; emissions according te cost. Some options show
the possibility of redoctions of OO, emissions at @ net savings.

SOURCE: Chapter 11 of the repost of the Mitigation Panel.

ADAPIING TO ADDITIONAL GREENHOUSE WARMING

38, Will buvian and naturel sysiems adapt without assistance?

Farmess adjust their crops and culiivation practices in respunsé (o westher
patierns over time. Natuml ecosysiems also adapl to changing conditions.
The real issue is the role at which human and natural systems will be able to

adjusi,

3V, Ar what rates vai huwon and naturel systenis adagpi?

Many hmnan systems have decision and invesiment cycles thaj are shorter
than the time in which impacts of climnate change wovld becorjie manifest.
These systems In the United States should be able 1u adjust to climste
change without governmental interveation, s long as it is gradual nr_\d in-
formation about the rates of change is widely nvailable. This applies lo
agriculiure, commercial foresiry, and most of industry. Industrial sectors
with extremely long investment cycles {e.g., iranspurt sysiems, urbao infea-
structure, and ingjor structeres and facilities) or requiring high volumes of
waler may require speciat aitemtion. Coastal utban seltlements would be |
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TABLE 6.3 Cost-Effcctivencss Ondering of Geaengineering Mitigation Options

Net implementation  Potential Emission Mitigation
Miligatirn Option Cosl (1 CO, equivalent per year)

8 billion to 25 billion

Low sirstospheric soot Low
8 bilfion to BO billion

Low siratospheric dust, Low

aireraft detivery

Steatospheric dust Low 4 trillion ar unoum desiced
(guns oy batloan liRk)

Cloud stimulnted by Low 4 uillion or amoan desired
provisian of clond
condensallon auclel

Stimylation of ocenn Low to madetate 7 billion or aniount deslced
binmass with iroa

Stratoapheric bubbler Low to amodesate 4 iillion or amounl desised
{muliiplc balloins) :

Space mirrors Low ¢n modecate 4 willion or amount desired

Atmospleric TFC removal  Usknown Unknown

—

NOTE: The fearibilky and possilie side-efTects of these gevengineering options are
poorly wnbenstood. Their paisible effects oa the climate sysiem and its chewnksiry
need consldersbly inore study and sescarch, They should aot be implensented with-
oul careful assessment of their diroct ind Indirest cunseyuences,

Cost-eifertiveness eslimaics wie cuiegoized sa elther savings (for less thaa 0),
low (0 15 $54 CO, tquivalem), madersie ($10 lo S99 CO, equlvalent), o¢ high
©$100N CO, equiveicnd). Potentiuf emistion xavings (which ia some cases include
wol only the snousl emissions, but also changes in stmospheric concenization: atready
in the aimosphere—atock) for the gecengineering oplions ace alse shownt, These
spiions do nol reduce the Slow of cmissions into the atnosphese bus rather alter the
amount of witming resulting from thote emisaions, Mitigatlon optlons are placed in
eorder of cost-elffectiveness,

The COp-cquivaleat seduciions sre determined by ealcvinting e equivalen: se-
duction in radiative forcing.

Here aud ihrovghout thia czpust, tors aie mesric.

SOURCE: Chapter 11 nf the report of the Mitigation Panei.

CUMPARING OFFTONS

Table 6.2 shows estimates of nel cost and emsisston reductions for several
options. T must be emphasized that the table presents the panel's estimates
of the techitical potential for each oplinn. For example, the calcutstion of
cnst-effectiveness of high-efTiclency tight bulbs {one of the buildig effi-
ciency options) does nel consider whether the supply of light tulbs could
meet the demand with current production capacifies. Tt Joes not cansider
the tmadic-off hetween eapendilures on light bulbs and on health care, educa-

MITIGATION (1]

tion, or basic shelter for low-income families. Nor does it consider aes-
thetic issues nbout different sources of illwnination.

Care must be faken In developing such s table becsuse there is sone
"double-counting” among potestial mitigntion options. For-example,
imnplementation of both the nuclear and ihe nalural gas energy options assumes
replacement of the same coal-fired power plants, Thus, simply summing up
the emission reductions of all options ta give tolal reduction in emissions
would overstale the aciual petentizl. The options presented ia Table 6.2
have been selected 1o eliminate double-counting.

Finaily, although there is evideme that efficiency programs can pay.
there It no Neld evidence shawing success with programs on the massive
scule suggesied here. There may be very good reasens why options exhib-
iting net benefit on the table are not Wily implemenied today.

Figwe 6.3 Nlusirates the results of dilferent tates of implemenialion of
thase options. The mnany imcertainties in the cakulations of both cests and
eimission reduclions bave been collapsed into 1wo fines, The line labeled
“25% Implementation/High Cost” assumes incompiete implemeritation of
cach option (2§ percent implemeatation of feasible opporlunities) and the
high 2nd of the range of cost estimates for that option (high cost). This line
shows 3 lower bound of what {a reasonsble 1o ichieve, The fine labeled

i 25% b ereriaiatiph Coul
»t
4
; «
E ay $00% lng wresiafenion Comt
L :
g o
§of
. ' Mwﬂ.ce.
H \

§ 5 5 &

] L i i1

2 4 [ - [
EMIBSION REQUCTION jhilion ae €O, agsivalenl per few) ,

FIGURE 6.3 Comparizon of mitigation options. Totsl pokentisl reduction of CO,-
eguiralent emissions is corspared tothe cust in dollars pet ton of CO, teduciion. Options
are canked fromn 1el 1o elght in CO, enissions sccaeding to cosl, Some options show
the possivility of reductions of CO, emissions a1 a nel savings, See text for expla-
aation. ;

Sourck: Chapter [F of the sepost of the Miligation Panel.
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23% inyleren dlontigh Coul
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FIGURE 64 Comyarison of miligation oplions using technological coning aud
energy modeling cakuladons,

Sovrce: Chapter )1 of the reponl of the Mitlgation Panel,

“100% lmplementation/Low Cosi™ assumes complete iinplementatian of sach
option {100 percent implementation) combined with the low range of cost
estimates for that option (low coit). This line indicates the upper bound
that could be achievod with all options skows, A complets analysis would
calculate spproprisie implementation rates for each option, That is beyond
the scope of this study. [ should be sealistic 10 wcliieve emission reduction
and cost results somewhere between the wo lines in Figure 6,3

As pointed out casfier i this chapter, technological cosing and encrgy
modeling somelimes yledd differentresolis. For this resson, both are presented
In Figure 6.4. The *100% implemeniation/Low Cost” and “25% linplementation/
High Cast™ cusves are repeated froms Figure 6.3, and the mnge typical of
energy modeling is shown. As can be seen from Figure 6.4, the Unlted
States should be ablz ta schisve substantial reduction in greenhouse gas
enlissions ar low cost, or perhaps cveo a smiall net savings.

IMPLEMENTING MITIGATION OPTIONS

An array of policy issiruments of two different types sre avallable: regu-
Iation and incestives, Regulniory instrusaents mandate action and include
conirols on consumption {bans, gnotas, required product atiributes), produc-
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tion (yuotas on products or substsnces), snd faciers in desiga or praduction
(efficlency, durabllity, processes). Incentive Imsiruments ace designed to

" influence declsions by individuals and organizations and iaclude taxes and

subsidies on production factors (carbon (ax, fuel tax) and on products and
ather oulputs {emission {axcs, product laxes), finencial inducements {1ax
crediis, subsidies), and transferable emission rights (tradable eimission re-
ductiouns, tradable credits).

[nterventlons at 21l levels could effeclively reduce greenhause warmiog,
For example, individuals could reduce energy consumplion, recycle goods,
and reduce consumpiion of defeterious materials, Local goveraments could
control ensisstons (rom buildings, transport fleets, waste processing plants,
snd {andfill dumps. Stalc govemmeots could resiruciure elecirle utility
peicing struciures and stimulate a variety of efficiency incentives. National
governments could pursue action in most of the pulicy avess of relevance.
International organizations could coordinale programs in varicus pacls of
the world, manage (ransfers of resources and (echnologles, snd facilitate
exchange of manitoring and other relevant duts.

The choice of policy Insirument depends on the objective to be served.
Although this analysls of mitigation options does nof include all possibilitles,
the panel is hapafal that it does identify the most promiising options. This
analysis provides the boginninga of & structure and a process for identifying
those strategics that could appropdately miligate ihe prospect of greenhouse
warniing.

CONCLUSIONS

There is a polentisl to incxpensively reduce or ofisel greenhouse gas
emiisions in the United States. In particular, the maximum feasible poten-
tial reduction for the optios Jnbeled “net benefit™ and “low cost” in Table 6.2
loials about 3.6 billion tors (3.6 G1) of CO,-equivaient emitsions per year.
{Hete, an elsewhore in the report, tons are meiric.) “Thia is a listle more than
one-thisd of the totel 1990 greenkouse gas emissions (n the Uaited States
and represents an optimistic wpper bound on what could be schieved wsing
these options.

A lower bound can be estimated from Figure 6.4. Arbitrarily valng a
cutofl of beiween $10 and $20 per ton of CO,-equivalent emission reduction
would produce & level uf sbout | Gt of CO,-equivalent emissions per year,
or & little more thaa 10 percent of cumreal greenlicuse gas emissions in the
Unfted States. '

Thia analysis suggests that the Unilcd States could reduucs ils greenhouse
gos emtissions by between 10 and 40 percent of the 1990 fevel at very low
cosl. Some reductivns mny even be at 2 net savings if the proper policies

are implemented.

i
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TABLE A.4 Estiimated {985 Global Greenbouse Gus Emissions from
Humnn Activities

QGrecolwuse Gas CO,-cauivaient
Eniiesions (Muly:)  Eovisulons® (Mijye)

CO, Bmissions

Conmercial energy 18,800 18800 (57)
Tropical deforesiation 2,600 2,600 8)
Other AN 400 {3}
TOTAL 21,800 21,800 (66)
CH, Emissions
Fuel produciion 60 1,300 CH
Emteric fenemation 0 1,500 {5)
Rice cultivatlon 110 2300 ()]
Landills 3o 00 )
Teupieal deforestatlon 20 00 (1
Ciher 30 00 ()
TOTAL 320 6700 (20
CRC-1] mut CFC-12 Brvissiona
TOTAL FL ] 3200 ()
N,Q Emissicns
Coal tosuhustivo ] 3 >
Fertillzer use 1.5 440 {]]
Cain of cullivated Iand 0.4 120 (>1)
Teopical deforesimtion 0.3 150 (>
Fucl wood aud indostdal LHonuss n2 & (>
Agricvfinral wastes 04 120 (>1)
TOTAL 4 1,180 “
TOTAL - 32,880 (10N
“COequivalen] emisions are caleulaied from the Greenbousc Gas Emissiony
coluna by wlng the foltewing maltipliers:
Ciy, 21
CFC-H and -§2 3400
| NG 2%
Numbers in parentbeses se percentages of toful.
*Tata) does not sum due to rounding eqors.

NOTE: Myt = inillion [10% meicic tous (1) per yeac. Almklmwudedh
cause (he exact values are controversial.

SOURCE: Adapicd lroun ULS. Department of Enesgy. 1990, The Econonics of Long-

Feru Global Clinnie Change: A Preliminary Assexrmeni—Report of an laterageacy
Tark Ferre. Springfield, Vo, Natiowsl Technical Infonmuting Service.
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CO, that would produce the same amount of forcing at the surface is celor-
lated. This is the CO, equivalent for that specific concentration of the other
greenhouse gas. The espoctive cosis per ton for differeal oplioas can then
be compared directly. Tt is iinportant 1o recogaize, however, that 1lewe
calculslions allow comparison only of inltial contributions. They do o
account for changes in encrgy-trapping effectivencss aver the various lifc-
times of these guses in the aimosphere. ;

35. Whatmitigation aptions are niost cost-gffective?
removing

‘The panel ranka options for reducing greenhouse gas emissions
greeuhouse gases from (he aimosphere according to iheir mt-cl‘lbclivem ;

Some of these options have net savings or very low net inylr.mem:uu

cosis compared 10 other investnzns. The options range from nel, savings (o
mare than §100 per mietric lon of CO,-equivalent cmissions svojded a1 12
maved from the atnosphere. The mon cost-elfective mitigation bptions ¢ rc
presented in Table AS.

36, What are examples of options with large potemiul to m!ncc or off. -
emissions? !

The so-called geoengineering oplivns hays the poiential of sybutantia!|
affecting stmospheric concentrations of greenfiouse gases. They have (h
obility 10 screen incuming suntight, silmulate uptake of CO, by planis and
onimals in the ocesns, or remove CQ, from the simosphere. Although ihey
sppear feasible, they reguire ndditienal [nvesiigation bectuse of their paen-
tlal enviroamental inspacts.

37. How much wanld it cost to significantly reduce curremt U.S, green-
house gas emissions?

It depends on the level of emission reduction desired and how it is do:..
The most cost-effective options sre those that eahance efficient use of vc-
ergy: efficlency improvemenis In fighting nmi appliances, white roofs u:::
paving tv enhance reflectivity, and improvement in building and consic <
tion practices.

Figure A4 compares mitigation opiions, and Table A.S gives the pane!':
estimaies of net cost and ewission reductlons for severs] options. [t mus
be emphasized thal the tablo prescnts (he panel’s estinaies of the maxim:m
technical poteatial for each option. The calculaiion of cost-sfTectiveness »
lighting efficiency, for example, does not consider whether the supply
light bulbs could meel the demand with current production capacities. Mo
does il consider the trade-off beiween expeaditures en tight bulbs and o
heslth care, educalion, or basic sheller for low-income families. In ud:5
tion, there is a danger of some “double counling.” For example, in tho a:c:
of energy supply bolk nuctear and natural gas coecgy options assume -
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TABLE A5 Compacison of Selecied Mitigation Optious In the United Staics

Potential Broission®
Reduction
- Net Implemeitation (1 €Oy equivolent
Mitigstlon Opilon Cost® per year)
Building energy effliciency Not henclit XH million”
Vehicle efficiency (no flced change)  Net benefit 300 mlilion
tndusarial energy management Net benefit o lowcoxt 300 mdlllon

Transportailon systicm mansgement  Net benelil tolowcost 30 million
Powec plant heal nite improsenienis  Net beoefit fo low cost 50 milillon

Landfil gas callection Low cot 200 miliion
Hilocerbon-CFC weage rediction Low cost 14tk milllon
Agricaliuge Low cosl U milllon |
Refumestation é Lew to moderste cosrd 200 million
Blecirksity supply Low to moderate cost! 1000 million’

"Ne! benefil = cost less than or equal (o zcre

Low cost = coy1 betwees S| and $9 per ion of CO; equivalent

Modecats cosl = cost beiween §10 nnd $99 per ton of CO, equivalest

High cos) = cont of $108 or mere per ton of CO, equivalent

"This “musinem fesible™ poteniial emission reduciion assunes 100 percest
implementation af each opilea in ressonable 1pplications and is an opiimisdc “upper
beund” on emission tedecilons,

“This depends 03 the scual implementation level and s conlrorersinl. This
repicsenis 2 middla velue of possibic rales.

“Some portiont do fall (u low cosy, bul it is oot passible te delenvine the amount
of reducliuns obtainable at 1hat cost. :

“The potentlal emirsion reduction fur elecirichly supply opitous bs sctuslly 1700
Mi CO, eypivalent pec yenr, bu 1000 MI {8 shown here o remove (iw double-
counfng effect,

NOTE: Here snd throughou! 1hils repors, ious ace metric.
SOURCE; Chapter |1 uf the Miiigation Pane) report.

placement of (ke snne conl-fised power plants. Table A.S, however, pro-
senis only options thal avoid double countlug. Finally, although ther is
evidence that efficiency programs can pay, there is oo fleld svidence show-
ing success with programs on the masiive scale suggested here. Thue there
may be very good reasons why “asgative cost options™ on the figure are not
implemented loday. _

The United States could reduce its greenlrouse gas emissions by between
{0 and 40 percent of the 1990 levels ut low cosl, or perhaps seme net
savings, if groper policies are implemented.
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FIGURE A4 Comparison of mitigation options. Total potential reduetion of CO .-
equivalent eraisslons i compered to the cast in dollars pertimt of CO, sesduction. Opilvas
are sauked From lefl 10 right la CO; emissioos sccarding lo coat, Some aptions show
e pussibifity of reductions of CO, emissions at & nel savings.

SOURCE: Chapter ! of the repont of ihe Mizigation Pancl.

ADAPVING TO ADDITIONAL GREENHOUSE WARMING

38, Wi humen and satural systems adapt without assistance?

Farmen adjust thelr ceops snd cultivation praclices in respense lo w-ﬂuc:
palierns over time. Naturst ecosysteas also adapt to changlng condition:
The real issue is the rsie af which human and satural systems will be able

just.
39. A1 what rates van human and natural systeess adap?

Many humnan systema aave decision and investment cycles are shor:e:
than the thas In which lmpacts of climate change weold becorfie manifeost
These systems in the United States shoald be uble to adjust 10 ctine
change withaul gorernmenial interventicn, ws loag as i1 is gradual and in
formation sbowut the rates of change is widely available. This -IPP“H» i«
agriculinre, commerclal foresiry, and most of industry. Indusirial sector
with exwemely long investment cycles (e.3., ransport sysicius, urban infi2
steucture, and major stractures and facilitic) or requiring high volumes o
waier may require special attention. Coastal urban settilements would -
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EDF

ENVIRONMENTAL
DEFENSE FUND

Capital Office
1875 Connecticut Ave., N.W.
Washington, DC 20009

(202) 387-3500
MEMORANDUM Fax: 202-234-6049

To: White House Task Force on Climate Change
(By Hand Delivery)
From: Dan Dudek, Senior Economist .

Annie Petsonk, International Counsel &P
Date: August 13, 1997 .

Re: Climate Change Negotiations: Some Progress, Some Potentially Serious Setbacks;
Clarity and Focus Urgently Needed

The Administration’s Kyoto Protocol proposal advanced in some significant measure at the seventh
session of the AGBM in Bonn last week. But it also suffered potentially serious setbacks and
fragmentation on a number of key elements. We are concerned that these problems, which are now
embedded in the draft text that will be circulated prior to the eighth session in October, will undermine
the President’s ability to conduct effective outreach domestically, including, and most particularly, at the
White House Conference. We therefore urge the Administration to move swiftly during the
intersessional period to rectify these problems. We recommend that the Administration conduct high-
level outreach to key negotiating partners and to the Chairman of the AGBM, Ambassador Raul Estrada,
to clarify and explain the environmental and economic advantages of the Administration’s position, and
to focus understanding on the integrated nature of the Administration’s proposal. These intersessional
consultations are needed to lay the foundation for a clear and decisive Administration follow-through at
AGBM-8 and Kyoto; similarly, the Administration’s position vis-a-vis Congress can be strengthened by
utilizing a parallel very high-level consultation approach with Congress, especially the Senate, during the
run-up to the next Bonn and Kyoto meetings.

Our summary of these key points follows. While a number of the points below may seem like fine

details, in fact, it is these elements that will form the critical fabric of the new international system for
carbon transactions.

National Headquarters

257 Park Avenue South 5655 College Ave. 1405 Arapahoe Ave. 128 East Hargett St 1800 Guadalupe
New York, NY 10010 Oakland, CA 94618 Boulder, CO 80302 Raleigh, NC 27601 Austin, TX 78701
(212) 505-2100 (510) 658-8008 (303) 440-4901 (919) 821-7793 (512) 478-5161
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Date: August 13, 1997

The Clinton Administration’s International Climate Change Policy:
Some Progress, Some Serious Setbacks at AGBM-7; Clarity and Focus Urgently Needed

The following brief analysis summarizes the outcome of AGBM-7, held in Bonn, Germany, in August
1997, with regard to the key flexibility elements of the Administration’s Kyoto Protocol proposal: joint
implementation, trading, and the emissions budget infrastructure. A concluding section discusses

congressional outreach in light of these results.

1. Emissions Budget System Infrastructure.

A. Vintaging/Traceability, Reporting, Review and Compliance. The Administration’s Kyoto
Protocol proposal occupies the environmental and economic high ground of credibility in part because of
the high level of accountability that can be achieved with a budget-trading-JI system. Accountability
depends critically, in particular, on reporting, on traceable “vintaging” - that is, the ability to trace
carbon-equivalent units (CEUSs) in the trading system back through each transaction all the way to their
origin. Accountability also depends on standardized reporting and review, and a staged compliance
regime that will actually be deployed in cases of non-compliance. The importance of these
“infrastructure” elements, and the way in which they work together to provide the accountability that is
key to the environmental and economic success of the system, are not well understood by delegations in
the international negotiations.

The Administration needs to explain clearly to key negotiating partners at high levels the
importance of the budget infrastructure and the way in which the infrastructure elements interact
to provide the environmental and economic accountability that is key to success at Kyoto.

1. Traceable Vintaging

e The Administration needs to clarify that for compliance purposes, it is essential that in all
emissions transactions, whether joint implementation or trades, the “vintage” - the country
of origin and year of initial transaction history - must be fully traceable all the way back
through to its origin.

—> In the case of JI projects, the carbon-equivalent units (CEUs) should be traceable back to
the host country where they were originally generated, with identification of the year in
which they were generated.

— In the case of trades among nations with budgets, the CEUs should be traceable back to
the country that originally sold the carbon-equivalent units as part of its national budget, and
the year in which the CEUs were originally sold.

e This “trace-back” mechanism', coupled with annual reporting on budget performance,
provides the critical compliance feedback that is essential to the integrity of the budget and
trading system.

: The trace-back feature can also be thought of as “sticky” vintaging - “sticky” because the

geopolitical and temporal origin of the CEUs “stick” to them throughout their transactable life



— Traceability could be assured simply by serializing all CEUs internationally, including
both emissions budget and JI-generated CEUs, and requiring that all transactions be recorded
with the secretariat by serial number. JI projects that generate CEUs would need to report
those to the secretariat and record their serialization in order for the CEUs to be transactable.
The secretariat would keep a permanent record of the origin of the CEUs by nation, year, and
serial number. Such serialization would also facilitate electronic transactions.

e  With this approach, the original country of origin and year of origin for any CEUs would be
known, regardless of how many times the CEUs had been traded internationally, and regardless
of whether the CEUs originated in a national emissions budget or in a JI project. And with
annual reporting on national budget performance, the market price of serialized CEUs would
reflect market perceptions of the strength of each nation’s compliance program. The uh b
combination of traceability, annual reporting, review, and staged compliance mechanisms
provide powerful feedbacks that direct market forces in favor of compliance. Without this
feedback, however, the accountability provided by the integrated reporting, review and
compliance system would be severely compromised.

2. Reporting, Review of National Budget Performance, Establishment of Next Budget
Levels, and Compliance. The Administration’s proposals in each of these areas, and the way that
these proposals interact with and form essential components of, the overall budget structure, are
not well understood by delegations. For example, delegations do not yet grasp the importance of
using the structure of the emissions budget and trading system to promote compliance.
Furthermore, the text that came out of AGBM-7 is littered with reporting and review proposals
that are unmoored from other system elements. Also a number of proposals have been made that
would invite governments to fiddle with budget levels during a budget period. Introducing such
uncertainties into the budget process would greatly undermine the credibility of the agreement in
the investment and business community, to its environmental detriment. In the intersessional
period, the Administration could advance its case considerably if it were to:

¢ Clarify its explanation of the proposed reporting, performance review, budget-setting, and
compliance mechanisms. The compliance picture would be clearer to countries if the
Administration were to explain the timeline of establishing a budget, annual reporting,
science and technology reviews, performance reviews, compliance mechanisms, and
establishment of the next budget.

e Make clear its opposition to mechanisms that would allow budgets to be re-set during a
budget period.

o Clarify that a range of options exists for reviewing national budget performance.
Unfortunately, the “implementation review team” concept is being used against U.S.
interests by those who would like to prevent any international agreement. Those who seek to
frustrate a Kyoto outcome are using the prospect of in-depth reviews, particularly on policies
and measures, to incite fears about intrusions into national sovereignty. To counteract this,
the Administration should make clear that Parties may use existing mechanisms that they
have already accepted, such as the national accounts analyses prepared by the Organization
for Economic Cooperation and Development (OECD), the energy production and
consumption analyses done under the auspices of the International Energy Agency (IEA),
and the agricultural production and inputs statistics compiled by the Food and Agriculture
Organization (FAQO). These mechanisms, which may involve international review teams that
evaluate national performance, can yield good performance data without raising undue
concerns about intrusion into national sovereignty. And, since the performance objective of

3



a Kyoto Protocol will be set in greenhouse gas emissions terms, what a nation is doing on
policies and measures will be far less important than how it is doing with regard to
greenhouse gas emissions. The performance-based reviews of the OECD, IEA and FAO are
thus a more accurate vehicle than policy-and-measure reviews when it comes to obtaining an
independent check on national performance. Furthermore, if vintaging is used, then third
party private service will also provide evaluations of creditworthiness

B. Coverage, Budgets, and Length of Budget Period,

1. _Coverage. The Administration made significant progress at AGBM-7 in getting delegations
to understand that it is highly preferable, environmentally, to include all gases, sources and sinks in the
Protocol. The Administration successfully rebuffed attempts to force categorization of GHG-emitting
activities by sector and source, and the delegation did a good job of explaining that categorization would
be environmentally sub-optimal since it would wind up excluding major emitters. That approach should
be maintained through Kyoto. With regard to sinks, it was rumored in Bonn that the EU opposes
including sinks in national baselines because EU forest cover has declined since 1990. If that rumor is
correct, the U.S. should not shrink from making this known more broadly, and should explain to EU
governments and NGOs that including sinks in national baselines would provide powerful incentives to
halt and even reverse the rate of forest loss.

2. _Budgets. It now seems that the concept of budgets is generally accepted internationally.

3. Length of Budget Period. The length of the budget period is closely linked to the robustness
of the tracing system. Without serialization of CEUs and traceable vintaging, budget periods would need
to be short in order to bolster accountability. But short budget periods place greater strain on the
international compliance regime, since, given fluctuations in business cycles and weather, it is more
likely that more nations will be out of compliance with budgets of a few years,than with budgets of a
decade. And strain on the international compliance regime should be avoided if possible, since, in any
international agreement, compliance represents the greatest challenge.

e Therefore, when the Administration puts forward its timing and levels proposal, it should
ensure that a decadal budget period, which has the potential to deliver improved
environmental and economic performance while providing a stable investment horizon and
bolstering the legitimacy of the new international system, is integrally linked to traceable
vintaging, reporting, and the staged compliance system proposed by the Administration.

II. Joint Implementation. JI with developing countries, an essential linchpin of the Administration’s
proposal, suffered potentially severe setbacks in Bonn. JI is key to addressing the competitiveness and
environmental concerns underlying S.Res.98.

A. The Subsidiary Body on Scientific and Technological Advice (SBSTA) decided not to
discuss the methodological issues in JI at its next (and last before Kyoto) session. This means there will
be no agreed method of crediting for JI, even if JI crediting were to be agreed in principle. Governments
at Kyoto will be reluctant to support crediting for JI without first settling the methological issues. The
Administration should work with other governments at high levels to build support for an extraordinary
session of SBSTA to be held immediately prior to COP-3 to resolve the JI methodological issues. The
basic issues, which the Administration should coordinate with other interested governments at high



levels, are straightforward, and include such principles as steady (rather than rolling) project baselines.
These issues can be clarified readily in high-level consultations. The forces of delay must not be allowed
to hold JI credit hostage to interminable wrangling over methodologies.

B. Proposals to subject the JI Pilot Phase to paralysis-by-analysis gained ground. Those who
oppose any agreement at all at Kyoto also support subjecting the Pilot Phase of JI to such lengthy and
detailed analysis so as to ensure that a political agreement on JI credit will never emerge prior to the
Kyoto meeting - or well into the next millennium, either. Contrary to the claims of many, the Berlin
Decision on JI does not require a review prior to concluding the Pilot Phase, but rather provides that “the
Conference of the Parties shall take into consideration the need for a comprehensive review of the pilot
phase in order to take a conclusive decision on the pilot phase and the progression beyond that, no later
than the end of the present decade.” No comprehensive review is necessary; nations participating in the
JI pilot phase have generally conducted their own ongoing reviews, which could usefully and readily be
compiled; and in any event the reviews indicate what is already widely known: in the absence of credit,
the pilot phase has not been robust.

e Rather than acquiescing to those seeking to block agreement at Kyoto by postponing JI for
credit, the Administration should move swiftly and at high levels to build support among key
countries for ending the pilot phase at Kyoto and beginning JI crediting promptly in 1998.

e Beginning crediting in 1998 implies that JI credits earned from 1998 to the start of a first
budget period could be credited toward the participating nation(s)’ emissions budget(s).
Obtaining clear international agreement on crediting for pre-budget JI would advance
domestic support for the Administration case considerably - the Administration should make
this a high-level priority.

C. The current text proposes quantitative limits on JI. The text coming out of AGBM-7 contains
(admittedly bracketed) proposals to place quantitative limits on the amount of JI that any industrialized
nation may use to satisfy its emissions budget obligation. Such quantitative limits would seriously
under-incentivize JI, for, just as any other type of quota or quantitative restriction on trade, prospective
investors would refrain from investing in particular JI projects for fear that those particular projects
would subsequently be disqualified for having exceeded a national quota. In fact, quantitative limits on
JI could give projects a perverse incentive not to do well on reducing emissions - for any one project that
did better than expected in reducing emissions could find itself disqualified if those emissions reductions
exceeded a national quota in an investor country. And the presence of quantitative limits would vastly
and needlessly complicate cooperative projects involving multiple investor nations, because each
investor nation would have to ensure that its share of any particular cooperative project did not bump up
against its national quota.

o In the intersessional period, the Administration should clearly and decisively oppose JI quotas,
and should make the environmental case for its position known around the world.

D. The current text provides that JI projects shall not have any “adverse environmental or social
effects.” This language, while on its face seemingly laudable, would be highly problematic to implement
in practice. The language would render every single JI project subject to challenge and disqualification
at the international level not based on its emissions performance (which should be grounds for
international challenge), but because of any adverse environmental or social effect, no matter how small,
no matter how much outweighed by environmental and social benefits. Twenty-seven years ago the U.S.
considered adopting such an approach as a tool of national decision-making, and squarely rejected it.
Congress chose instead to require federal agencies to assess the environmental impacts of their major




actions, and to allow the agencies to decide, after weighing the impacts and benefits, what course of
action to take. Similarly, the decision whether to go forward with a particular JI project should rest
squarely with the nations involved in the project, and should be undertaken in a transparent manner. It
would be outside the competency of the Framework Convention, which is a convention on climate
change, to evaluate the non-GHG environmental and social effects of JI projects. The transaction costs
of such assessments would further weaken the economic incentive to undertake JI investments in the first
place.

o The Administration should make clear to its negotiating partners that the responsibility for
assessing the environmental and social effects of JI projects - and their consistency with
national development plans and priorities - rests squarely and solely with the Parties
undertaking those projects.

e  The Administration should also support a challenge and review procedure whereby JI
projects may be subject to international challenge on the basis of an alleged failure to
produce claimed GHG reductions; and that any such international challenge would trigger
an international review of project performance in terms of GHG emissions.

III. Emissions Trading. There is now considerable interest in emissions trading among delegations. But
the EU remains deeply internally divided on the issue.

A. Emissions Trading and the EU Bubble: A Trade and Competitiveness Issue. As the
delegation of Japan pointed out in Bonn, an EU bubble in the absence of a full-access trading and for-

credit JI system would confer unfair trade advantage on the EU. Key senators are already well aware of
the competitiveness aspect of the EU Bubble, since the point was emphasized in testimony by the Global
Climate Coalition before the Foreign Relations Committee and was reiterated by Foreign Relations
Committee members in the floor debate on S. Res. 98. Cost and competitiveness issues are becoming
acute within the European Union as member states struggle to meet the 3% Maastricht target for
monetary union. Thus, the timing is ripe for high-level overtures to key EU officials on trading, JI, and
the EU Bubble. Surprisingly, however, international reports released shortly after the Bonn meeting
rumored that at AGBM-7, the U.S. relented on its opposition to the EU bubble. It is therefore essential
that the U.S. move promptly to clarify its position on trading and the Bubble.

® During the intersessional period, the Administration should undertake very high level
consultations on emissions trading and for-credit JI. These consultations should be
undertaken with EU Ministers for Trade and Competitiveness, especially Germany, on the
EU side, and with high-ranking trade officials on the U.S. side.

e In undertaking these consultations, the Administration should clarify that if the EU bubble is
the EU’s way of implementing a fully developed, internationally agreed emissions trading
system that includes for-credit JI with non-budget nations, then the EU bubble would be
acceptable to the United States. Otherwise, the EU bubble would be unacceptable.

Trading and Policies and Measures. At Bonn, the U.S. opposition to internationally mandated
policies and measures was clear and understandable to most delegations. Yet, some EU delegations in
particular feel wedded to obtaining some internationally agreed policies and measures. The question
then arises as to whether there is a set of environmentally useful international policies and measures that
might meet the EU concern for some international agreement, while also addressing the U.S. concern
that such policies and measures not operate as trade barriers. The set of international activities that do




not fall neatly into national emissions budgets comes to mind, i.e., greenhouse gas emissions from
international bunker fuel consumption (aviation and marine transport).

The Administration should explore, at high levels, the possibility of an internationally agreed
greenhouse-gas-performance-based policy on bunker fuel emissions. Although international
interest in and pressure for an aviation fuel tax remains strong, domestic support for such an
approach is weak, and the environmental effectiveness of a moderate tax in reducing bunker
fuel emissions is quite doubtful.

Therefore, the Administration’s high-level policy discussions on bunker fuel emissions
should focus on the concept of an emissions budget and trading system for international
aviation and marine bunkers.

While ultimately the Parties could decide that such an approach could be administered
through the International Civil Aviation Organization (ICAO) and the International Maritime
Organization (IMO), those entities currently do not provide sufficient transparency and
cannot, under the UNFCCC, become Parties to the Rio Treaty. Therefore the preferred
approach would be for the Parties to the UNFCCC to decide, as a common policy and
measure, to develop an emissions budget and trading system for international aviation and
marine bunkers. Such an approach is already currently under consideration within the
European Union.

IV. Congressional Qutreach. It is essential that the Administration engage the legislative

constituencies, in particular on the Senate side, that are most likely to be concerned about each of these
elements. That engagement should be done in an intensive manner during the intersessional period, so
that the time of the much larger delegation of congressional observers who will attend the October
session will be spent advancing, rather than undercutting, the Administration’s proposal. There are
important Senate constituencies that are likely to favor each of the key elements outlined above if given
adequate background and opportunity. The remainder of August and the whole of September provide an
important time window in which to build those constituencies.



1. JI and China. The views of China about JI are changing. Chinese government officials involved in
the climate change issue, at all levels but with one well-known and notable exception, have begun to
recognize the value of for-credit JI in terms of spurring foreign direct investment in high-efficiency
technologies and cleaner energy production. As one Chinese delegate to the climate negotiations said in
Bonn last week, “It is meaningless to discuss ‘transfer of technology’ unless you are discussing JI for
credit. China understands that there is no such thing as a free lunch.”

China appears poised to propose a slate of JI projects that could be announced as early as the US-China
Summit scheduled for later this year. To pursue this opportunity, the Administration may wish to
undertake very high level consultations with Mr. Song Jiam, who was the head of delegation to the
United Nations General Assembly Special Session (UNGASS). These consultations might usefully be
coordinated through the Chinese Embassy in Washington. The consultations could approach the
upcoming US-China Summit as an important opportunity to present a joint slate of JI projects that the
two countries, as sovereign and equal partners, would undertake. It is important to keep in mind, in
undertaking these very high level consultations, that the approach of the US Initiative on Joint
Implementation (USIJI) is perceived by many in China as paternalistic. It would therefore not be
desirable to initiate action through USIJI. Rather, a shared approach in which the two sovereigns,
operating at the highest levels, jointly identify a slate of JI projects, is more likely to achieve real results.

2. Evolution; developing country commitments. This core issue for the Administration’s relationship to
Congress, as difficult as it seems, offers real opportunities to reach an agreement in Kyoto, and to pair
that agreement with a follow-on agreement on developing country commitments. Most developing
countries do not understand the U.S. proposal on growth budgets. Nor do they understand the evolution
from JI, with heavy transaction costs of project-by-project certification, to a full and fluid trading system.

e The Administration should clarify, through strategic consultations with key developing
nations, including China, India, Brazil and Malaysia, its proposals regarding growth budgets
and JI. These consultations should draw on specific examples to illustrate for developing
nations the nature of the evolution from JI to full trading, and the important environmental
and economic opportunity presented by the possibility of growth budgets for early adopters.

e Senate staff attending the Bonn meeting were, overall, quite effective in presenting the Byrd-
Hagel resolution to key developing country delegations. These kinds of consultations could
usefully be continued at the next meeting and during the intersessional period. One
important component of the Senate interface is to build a powerful Senate constituency
willing to advocate strongly for emissions trading and JI as part of a Kyoto Protocol. This
constituency will understand the role of trading and JI in encouraging, through the
mechanism of growth budgets, early commitments by developing nations. This constituency
can provide an important outreach mechanism to developing nations.

o Finally, but only after these consultations have gained momentum, the Administration should
undertake quiet further consultations with key Senators, key industrialized and developing nations,
and key industry and environmental leaders on a discrete set of proposals for linking industrialized
and developing country commitments in the context of a Kyoto Protocol and a follow-on agreement
involving large developing country emitters. The Administration should enter into these
consultations clear in the understanding that during the period prior to implementation of legally

binding targets for developing nations, for-credit JI will play a crucial role.
DETERMINED TO BE AN ADMINISTRATIVE
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The Hon. Todd Stern
Staff Secretary

The White House
Washington, DC 20502

Dear Todd:

You may recall my mentioning EDF's upcoming report, "Seasons of Change:
Global Warming and New England's White Mountains" at dinner at Senator
Kerry's house on July 31. Ienclose the final draft. The report, to be released at a
press conference in Boston on September 2, discusses the potential ecological and
economic impact of global warming on New England in general and the White
Mountains in particular. Please note that the report is embargoed until
September 2. The highlights include:

Disruption of the fall foliage season: Fall foliage displays could be muted
due to an increase in dead and dying trees as climate changes. Eventually a
change in tree species composition may occur, from northern hardwoods and
conifers, like the brilliant red sugar maples and dark green spruce and fir to
more southerly species like oak. Even earlier, if summer droughts become
more common, as is predicted by some climate models, the quality of the
display may dim. Some trees will drop leaves early, others may never
produce vibrant colors before dropping.

A shortened ski season: The length of the ski season and therefore the
success of the ski industry is inherently tied to weather. There is a potential
for shorter ski seasons as a result of climate change though added investment
in snowmaking could mitigate this somewhat. In the report, we discuss a
scenario that shows a loss of 10 and 20% in the number of winter season days
with a 3.6 and 7.2 degree Fahrenheit warming respectively.
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A dramatic decrease in trout habitat: According to a recent EPA study on recreational
fishing, suitable habitat for cold-water fish including rainbow, brook and brown trout
may be partially or completely eliminated in the White Mountains as well as other
areas in northern New England if warming occurs as projected by the middle to end of
the next century. Warmer air temperatures will lead to warmer stream temperatures
eventually making habitat unsuitable for cold-water fishes. Lower water levels and
reduced flows due to droughts could also decrease food availability and prevent fish
migration to spawning grounds. Warm-water fish may have trouble colonizing these
streams because they may be unable to tolerate the inherently fast stream flow rates
found in the White Mountains.

We believe the report, the first in a series, will provide valuable perspective for citizens on
the risks posed by climate change. If you have any questions, please feel free to call me.
Since I will be unavailable part of the time between now and the release, you may also
want to call Allan Margolin or Bill Roberts, both at EDF in NY.

Sincerely,

Michael Oppenheimer
- Chief Scientist
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EXECUTIVE SUMMARY

There is a scientific consensus that emissions of greenhouse gases arising from fossil fuel combus-
tion, deforestation and agriculture have probably contributed to and will continue to cause global cli-
mate change. Current climate models used by the Intergovernmental Panel on Climate Change, an
international group of more than 2,000 scientists, project that the Earth will warm by two to six
degrees Fahrenheit by the year 2100. For New England in general and the White Mountains specifi-
cally, global climate change of this speed and magnitude could mean significant and, in some cases,
significantly negative, impacts to its natural resources, health, and way of life. In addition to changes
in forest and ecosystem types and productivity, there exists a significant risk of disruption of the fall
foliage season, declines in maple syrup production, a shortened ski season, a dramatic decrease in
trout habitat, and changes in the productivity of the timber industry.

While comprising a relatively small geographical area, the White Mountain region is home to a
diverse selection of communities, local industries, and ecosystem types, all of which serve different
segments of the regional and extra-regional economy in valuable ways. These include the long-stand-
ing traditions of timber management, maple-syrup gathering, and fishing, as well as the more mod-
ern economies of skiing, foliage viewing, and other tourism and outdoor recreation activities. Serving
local working communities, businesses, second-home seasonal residents, far-flung visitors, and con-
sumers from around the world, the White Mountains are a productive, well-known region of histori-
cal, natural, and economic significance. The continued importance of the White Mountains relies in
large part on the persistence of historical climate pawterns, which are now poised to change substan-
tially over the next century.

By analyzing global and regional climate models, and the structure of local economies and
ecosystem types, this study illustrates a variety of potential outcomes of zo acting to slow climaric
change that could affect the White Mountains region over the next few decades and century.
Evidence suggests that the shorter winters; longer, drier summers; and increased frequency of flood-
ing, winter thaws, and summer droughts associated with global warming, would be expected to
occur in the White Mountains as well. These changes could have profound effects on the forest
composition, water resources, snowfall, growing season, atmospheric visibility, local weather patterns,
and ecosystem functions of the White Mountains.

These changes could lead to negative impacts on industries such as maple-syrup gathering, ski-
ing, and fishing, and mixed, but likely negative, impacts on the overall tourism, recreation, and forest
products industries. Quality of life and environment, although primarily subjective phenomena, are
predicted to change dramatically as weather becomes more extreme, species composition changes,
and economies are forced into rapid transitions.

The report considers in detail impacts on the following features:

Fall Foliage

The fall foliage season in the White Mountains brings visitors from around the world to
view its brilliant natural display. The weekends during the fall foliage season, running
between mid-September and mid-October are often the busiest of the year for the tourist
industry. This display is susceptible to climate change in a variety of ways. The existing
forests are vulnerable to decline as a result of climate change. Higher numbers of dead and
dying trees would mute the hillsides of brilliant colors. As climate change continued, trees
from further south are projected to start to replace the northern hardwood and spruce/fir
forests leading to changes in the colors visitors see, such as more brown oaks and less bril-
liant red sugar maples and dark green evergreens. Even earlier, if summer droughts




become more common, as is predicted by some climate models, the quality of the display may dim.
Some trees will drop leaves early, others may never produce vibrant colors before dropping.

Ski Industry

The ski industry in New Hampshire plays a significant role in the state’s economy and especially in
the economy of the White Mountains region. Direct spending by ski area visitors in New Hampshire
during the 1995-96 ski season totaled nearly $190 million, 8.6 percent of the state-wide total for
direct visitor spending. The length of the ski season and therefore the success of the ski industry is
inherently tied to weather. There is a potential for shorter ski seasons as a result of climate change
though added investment in snowmaking could mitigate this somewhat. One scenario shows a loss
of 10 and 20% in the number of winter season days with a 3.6 and 72 degree Fahrenheit warming
respectively.

Recreational Fishing

According to a recent EPA study on recreational fishing, suitable habitat for cold-water fish includ-
ing rainbow, brook and brown trout may be partially or completely eliminated in the White
Mountains as well as other areas in New England if warming occurs as projected by the middle to
end of the next century. Warmer air temperatures will lead to warmer stream temperatures eventu-
ally making habitat unsuitable for cold-water fishes. Lower water levels and reduced flows due to
droughts could also decrease food availability and prevent fish migration to spawning grounds.
Warm-water fish may have trouble colonizing these streams because they may be unable to tolerate
the inherently fast stream flow rates found there. In the EPA model, the worst case result showed
that nationally, the number of cold- and cool-water fishing days (defined as person-days spent fish-
ing) declined by 50 million while the number of warm-water and rough guild fishing days increased
by 64 million. However, because of the greater economic value of cool- and cold-water fishing there
was a net annual loss of $320 million nationally.

Hiking and Nature Walking

The White Mountains region is a mecca for hiking and summer-time recreation attracting millions
of visitors from sightseers to mountaineers with its spectacular peaks, alpine meadows, and verdant
forests. The summit of Mount Washington, found within the borders of the White Mountain
National Forest, is one of the most popular vistas in the world. While global warming will probably
lead to a longer hiking season for the White Mountains region, it might also be much less enjoyable
due to hotter, and potentially drier, smoggier summers and larger areas with dead and dying trees.
Ground level ozone is already a problem in the White Mountains region. An Appalachian
Mountains Club study has shown that ozone in this area is comparable to that of urban areas in
southern New England. Higher heat will exacerbate this further. High ozone levels are damaging to
both human and forest health. With warmer temperatures and altered climate, the types of forest
trees in the region are predicted to change. High elevation spruce and fir may disappear early fol-
lowed by susceptible members of the northern hardwood forest community. The process of forest
decline may include increases in pest and pathogen outbreaks and more frequent forest fires.
Eventually new forests may become established but during the time of transition, there may well be
large amounts of dead and dying trees making for a more open but significantly less attractive forest
for recreation.

Maple Syrup Industry

Sugaring, the harvesting of sugar maple sap to produce maple syrup, is a tradition in the White
Mountains region and throughout New England that dates back to pre-colonial days. To residents
and tourists alike, it wouldn't be spring in New England without the Maple syrup season. Sugar
maple sap flows best when night temperatures are cold (less than 25°F) and day temperatures are rel-




atively warm (greater than 40°F). But both the records of the last century and some climate scenarios
for future warming suggest that temperatures may warm more at night than during the day. This
could significantly decrease the number of days for sap flow. Scenarios of temperature increases of
36°F and 72°F with warming occurring predominantly at night resulted in a decrease in the number
of optimal sap flow days by 17 and 39% respectively.

Sugar maple are also susceptible to mid-winter thaws and summer drought, which may accom-
pany climate change. When snow cover is lost during the winter through a mid-winter thaw, sugar
maple’s shallow roots can be killed when temperatures drop again. Large-scale die-offs or declines
have occurred during the last century when temperatures were warmer than normal. Even before
the trees die, sap production lessens as trees sicken. In addition, if warming occurs more in the
spring than in the winter (as some models project), buds may break early, making the sap bitter and
leading to a shorter, less productive season.

Timber Industry

The timber industry is a vital component of the White Mountains region. Timber management
occurs within the White Mountain National Forest, the largest management unit in the region, as
well as in forests owned and managed by private individuals, large timber companies, and the state
government. One EPA model of the effect of warming on the yield of timber species in New
England showed increases in hardwoods, but decreases in softwoods (conifers). However, in models
where forest species are allowed to migrate in response to changing climate, some timber species
associated with this region currently may no longer be able to grow there in the future. The timber
industry in New England has been remarkably flexible in the last few centuries since colonization by
Europeans began. The industry thus may well be able to adapt to potential losses of spruce and fir
and some northern hardwood species by potential increases in white pine or oak. However, during
transition periods before establishment of new forest species, productivity could be greatly reduced.
At this point we can only suggest thart there are potential risks and benefits to the timber industry of
this region and that further development of forest models is necessary before more accurate econom-
ic models can be developed.

These predictions, though based on current ecosystem and climate models and observable phenomena,
can only serve as an illustration of potential outcomes of climate change; no one can predict with certainty
whether the climatic and ecological response will undermine, destroy, or even benefit local communities and
economies in the long run. Available evidence and informed judgment indicate, however, that climate change
will dramatically reduce many of the values we currently associate with the White Mountains region, and
that the people of the region face a very uncertain future if current trends continue.

The most effective means to safeguard the existing mosaic of industries, ecosystems, and communities in
the White Mountains from the consequences of climate change is to slow and eventually reduce the emis-
sions of greenhouse gases. Such a change cannot be effected by the people of New England alone. As with
all other regional economies and ecosystems, their fate is tied to the wisdom of nations and people around
the globe, specifically to international commitments to stem pollution. A better future for the White
Mountains can be secured by local, national, and international cooperation to combat global climate change
by reducing greenhouse gas emissions. Failure to do so may well have profound repercussions for all regions.
This study offers a detailed picture of just one of those regions, New England’s White Mountains, and an
example of how global climate change can have tangible impacts at the local level.




PROLOGUE

There is a consensus among climate scientists that emissions of greenhouse gases due to fossil fuel
use, deforestation and agriculture have probably caused and will continue to cause global climate
change. Computer models of the climate are beginning to provide improved estimates of how much
and how fast climate will change. Because several greenhouse gases survive in the atmosphere for
many decades or even centuries after release, continued emissions near or above current rates would
mean continued climate change and warming for centuries. Decision-making on emissions limita-
tion would be improved by increased understanding of how climate changes could affect our natur-
al resources, our health and our way of life.

To begin to approach this issue, we decided to look at a specific location, the White Mountains
region of New England, and o illustrate a variety of potential outcomes of 7ot acting to reduce emis-
sions. We portray a range of visions based on what we know about the vulnerabilities of this system
to climate change as it relates to different sectors and users of resources in this region. We have also
looked at what values are at risk, both in terms of the economic cost to society and also in less quan-
tifiable ways—for example, being able to return with our children to a favorite trout stream we visit-
ed as a child or smelling the maple syrup boiling in the air of a cold, early spring morning.

The issue is very complicated, especially when we look at how it will affect us personally, where
we work and play. This is because we must examine not only how climate change could affect our
forests, towns, and health directly—but how climate changes interacting with all the stresses that
have already been imposed by natural and human causes—would affect these things. Another prob-
lem is assessing how our behavior might be altered in response to these changes.

This report presents a preliminary and largely qualitative attempt at portraying how integral cli-
mate is to the people who live in, visit and appreciate the White Mountains region. More research is
needed to quantify the projected alterations. But it is clear that, according to our current under-
standing, the magnitude and rate of climate change projected to occur in the next hundred years—
that is, within our children and grandchildren’s lifetimes—is sufficient to substantially change the
White Mountains region.




THE WHITE MOUNTAINS AND CLIMATE CHANGE

The White Mountains region of New England is
located within the states of New Hampshire and
Maine. It lies in the northern portion of New
Hampshire within the counties of Grafton,
Carroll and Coos in New Hampshire and Oxford
county in Maine. It also includes the White
Mountain National Forest in New Hampshire
and Maine (770,000 acres). The White Mountain
National Forest is a beautiful and popular recre-
ation area. Heavily forested and mountainous, it
includes wilderness, timber and wildlife manage-
ment areas and the largest alpine area east of the
Rocky Mountains and south of Canada. The
Presidential Range of mountains, found within
the borders of the National Forest, include 5
peaks above 5000 fr (1524m) with Mt
Washington, at 6,288 ft (1916m), renowned for its
spectacular views and equally extreme weather.
Over 6 million people visit the National Forest
each year for hiking, skiing, fishing, viewing fall
foliage, or simply to enjoy the view, making it one
of most visited in the country. Beyond the
National Forest, the White Mountains region con-
tains hundreds of towns that rely on tourism, as
well as the timber industry, for their livelihood.
The way of life for many residents of the region is
to combine several different enterprises such as
making maple syrup, farming, and working in the
service and retail sectors catering to tourists.
Residents and tourists alike are strongly attached
to the rich natural landscape of forest, streams,
and mountains.

This report will focus on the vulnerabilities
and risks of climate change to the people and
industries of the White Mountains region. While
many uncertainties remain, there is a consensus
among climate scientists that human activities,
primarily the burning of fossil fuels, are chang-
ing the Earth’s climate.! One predicted repercus-
sion is an increase in global average temperature
above 1990 levels of from 1.8 to 6.3°F (1.0 to
35°C) by the year 2100.2 On a global scale, rain
and snowfall amounts and timing are projected
to change, as well as the frequency and severity
of storms and the incidence of both drought and
flooding,®> Global climate change of this magni-
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tude and speed is unprecedented in the last
10,000 years.*

In this report we will explore which sec-
tors and users could be most affected by pro-
jected climate change. Our focus will be on
what activities and industries are particularly
vulnerable to changes in climate and what
factors might contribute to that vulnerability.
Vulnerability is contingent both on how
dependent an activity or industry is on cli-
mate (e.g., a successful ski season is depen-
dent on a cold winter) and how current
stresses like pollution and development might
increase its sensitivity to climate change.
Our analysis of these vulnerabilities paints a
preliminary picture of the risks to this region
from climate change. This report conrains
scenarios, syntheses of existing model results,
and suggestions as to how models could be
improved—as well as some speculation based
on our basic understanding of the systems
involved. Our goal is to highlight where vul-
nerabilities exist, who would profit or lose
from changes, and what these changes could
mean to us as a society. Further research at
the local and regional scales will clarify what
the coming decades may be like in a world
where climate is changing,

The following sections will discuss how cli-
mate change could affect a variety of activities
and industries dependent on natural resources in
the White Mountains. We explore the potentials
for the disruption of the fall foliage season,
declines in maple-syrup production, a shortened
ski season, a decrease in trout habitat, and
changes in the productivity of the timber indus-
try. In addition, we explore how changes to the
natural resources base of the White Mountains
region could affect the lifestyle and economies of
towns that are dependent on natural resources as
their primary source of income. '

Understanding what sectors are vulnerable to
climate change, the risks involved, and some of the
underlying reasons why specific changes may come
to pass will help us all make decisions on what
actions we can take now to reduce these threats.




The Greenhouse Effect and Global
Warming: How Will the Climate of
the White Mountains Change?

The burning of fossil fuels such as oil, coal and
natural gas, by cars, trucks, power plants and facto-
ries has substantially increased the amounts of
greenhouse gases in the atmosphere relative to pre-
industrial levels. Large-scale deforestation has also
added significantly to greenhouse gas concentra-
tions in the atmosphere. Today’s atmospheric con-
centrations of CO, are 30 percent above the
pre-industrial levels of 200 years ago’. Other
greenhouse gases, including methane, nitrous oxide
and tropospheric ozone, have also been increasing
due to a variety of sources of emissions including
agriculture, biomass burning, and landfills - in
addition to fossil fuel use and deforestation.

Greenhouse gases are known to affect the cli-
mate. The earth and atmosphere absorb solar radi-
ation and radiate heat back into space. Greenhouse
gases, both natural and human-generated, trap a
portion of this heat that would otherwise escape
into space. This baseline “greenhouse effect” is
essential to the earth’s climate: without it the aver-
age temperature would be about 0°F (-18°C) instead
of 60°F (16°C). However, human-generated green-
house gases have augmented the concentrations of
naturally occurring greenhouse gases to the extent
that they are beginning to affect earth’s climate.
Current climate models predict that continued
growth in concentrations of greenhouse gases will
lead to increased surface temperatures (global
warming) and changes in the amount, frequency,
and timing of precipitation. The average global
temperature has risen by 05 to 1°F (0.3 - 06°C) over
the past 100, years and the eleven warmest years in
the past 100 have occurred since 1980. Glaciers at
mid-latitudes are receding. Intense rain and snow
storms, fewer extremely low minimum tempera-
tures, and other climate anomalies consistent with
predictions of climate change have been observed
with increasing frequency.®

Applying global climate model predictions to a
specific location like the White Mountains region is
a very difficult task. First of all, many geographic
features such as lakes, mountains, and rivers—
which are very important in determining climate
and weather at local scales—are too small to be
resolved by existing continent and region-scale cli-
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The White Mountains region lies within Grafton, Carroll
and Coos counties in New Hampshire and Oxford county
in Maine and includes the White Mountain National Forest
in New Hampshire and Maine.

mate models. Yet these features can make a big dif-
ference in exactly what climate or weather a partic-
ular location will experience. Weather refers to the
changes in temperature and precipitation we expe-
rience on a day-to-day basis while climate refers to
larger seasonal patterns. While it is hard to predict
weather more than a few days in advance, climate
can be modeled over long periods of time with a
high-degree of accuracy. Models are being devel-
oped that will be able to project climate accurately
for smaller regions. However, storm and drought
frequency, and unseasonably cold or hot periods for
particular locations are beyond the predictive
capacity of existing models.” Unfortunately, it is
just this scale of climate information that is most
important in assessing affects on natural ecosys-
tems. Currently, we can obrtain the results of global
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climate models that show temperature and precipi-
tation projections for central North America as a
whole and, for some models, New England. From
this we can make some educated guesses as to what
these forecasts might mean for the White
Mountains region specifically. It should be borne
in mind, however, that as regional and smaller scale
models improve, climate predictions for specific
locations will improve but may diverge from our
current estimates.

In general, warming is predicted to increase with
latitude, with the largest warming predicted to occur
in late autumn and winter. Therefore New England
and the White Mountains will generally experience
higher than the globally averaged temperature
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increases.” In scenarios where CO, concentrations
doubled and climate was allowed to reach equilibri-
um, which would occur several decades thereafter,
New England’s average annual temperatures were
predicted to increase by 6 to 14°F (3 to 8°C)." (see
Figure 1). In a business-as-usual scenario, concentra-
tions of CO, are projected to double over pre-indus-
trial concentrations by about the year 2060. Two
“transient” climate model runs show the rate at
which equilibrium is approached and project warm-
ing of about 3°F (2°C) for New England for the year
2060 (see Figure 1). One of these transient models,
UKMO-TR, includes sulfate aerosols, which leads to
less pronounced warming (see Box1). In general,
wransient models underestimate the eventual equilib-




rium warming associated with the concentration of
greenhouse gases in the model at any particular time.
This is because the atmosphere responds relatively
slowly to additions of greenhouse gases, with a time
lag of at least several decades. Even withour further
increases in greenhouse gas concentrations beyond
what is projected for the year 2060, temperatures
would continue to rise substantially over the next
several decades. The higher end of the range of
warming predictions for New England includes
models that do not include sulfate aerosols and that
have been allowed to equilibriate ar twice the pre-
industrial levels of carbon dioxide. These equilibri-
um models give an idea of the maximum warming
that would be associated with greenhouse gas con-
centrations projected for the year 2060.

With increasing concentrations of greenhouse
gases, models predict an increase in global mean
precipitation.® When sulfate aerosols are included
in the models, increases in precipitation are smaller.
However, it is hard to predict how precipitation will
change at the regional level. For central North
America, there is a range in projections of precipita-
tion, with different models predicting increases,
decreases or similar amounts of precipitation.” In
most cases, precipitation is expected to increase in
the winter in central North America.®

Even if precipitation increases on an annual or
seasonal basis, it is the soil moisture (how wet or
dry the soil is at any particular time) that is crucial
to the health and well-being of plants. In general,
soil moisture depends on the total amount of pre-

Projected Warming in New England According to a Range of Climate Models
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Figure 1. Increase in surface air temperature (in degrees Fahrenheit) for three climate models at double CO, con-
centrations compared to pre-industrial levels and for two transient models for the year 2060 as compared to 1990
temperatures. Equilibrium models shown are the UKMO (United Kingdome Metereological Office), GFDL-R30
Geophysical Fluid Dynamics Laboratory), and OSU (Oregon State University) models. Transient models include
the GISS-TR (Goddard Institute of Space Studies transient model), and UKMO-TR (UKMQO transient model). Only
the UKMO-TR model includes sulfate aerosols.

Sources: UKMO, GFDL-R30, and OSU: Kittel, TGF, Rosenbloom TH, Painter TH, Schimel DS, and VEMAP Modeling Participants
{1995) The VEMAP integrated database for modeling United States ecosystem/vegetation sensitivity to climate change. Journal of
Biogeography 22(4-5) 857-862; VEMAP members (1995) Vegetation/ecosystem modeling and analysis project: Comparing biogeog-
raphy and biogeochemistry models in a continental-scale study of terrestrial ecosystem responses to climate change and CO, dou-
bling. Global Biogeochemical Cycles 9(4) 407-437. UKMO-TR: Murphy, JM (1995) Transient response of the Hadley Centre coupled
ocean-atmosphere model to increasing carbon dioxide. Part I: Control dimate and flux adjustment. Journal of Climate 8: 36-56.;
Murphy, JM and Mitchell, JFB (1995). Transient response of the Hadley Centre coupled ocean-atmosphere model to increasing car-
bon dioxide. Partll: Spatial and temporal structure of response. Journal of Climate 8: 57-80. GISS-TR: Russell, GL, Miller, JR and D
Rind 1995. A coupled atmosphere-ocean model for transient climate change studies. Atmos.-Ocean 33: 683-730.




cipitation, as well as its timing (seasonally), frequen-
cy, and intensity. Higher temperatures may cause
the soil to be drier even if precipitation increases,
because the added heat causes water to evaporate
from soil and vegetation more quickly. In general,
soil moisture is predicted to increase in the winter
and to increase or decrease in the summer depend-
ing on location. When sulfate aerosols are included
in the models, soil moisture is increased further.
Frequency and intensity of rain in the summer can
make a big difference in soil moisture. For exam-
ple, the same average amount of monthly precipita-
tion may fall as daily low-intensity drizzle or as
twice monthly high-intensity downpours. Intense
rains can lead to increases in erosion, mudslides and
tree falls, which can cause dramatic changes to the

landscape.” But, between infrequent heavy down-
pours, soils would dry much more than if light rain
fell frequently. The end result would be much drier
soil conditions leading to water stress for the trees
and other plants. However, because of the dramatic
topographic relief of the White Mountains region,
soil moisture may not be as great a problem, since
this area may still have ample rainfall, especially in
the high-elevation areas, even if the region as a
whole becomes drier.

On a global scale, climate change is often
expressed or discussed in terms of average warm-
ing. Burt at a local scale, the climate and weather
we experience is more variable, and how individual
events will change is important to humans and
ecosystems. Thus a general warming may lead to
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an increase in extremely high temperature days or
heat waves, and an increase in consecutive dry days
or droughts.”® Increased precipitation may lead to
a greater likelihood of heavy downpours. In fact,
precipitation and temperature records made at
hundreds of sites in the United States and a few
other continental locations indicate that precipita-
tion patterns have already changed substantially in
the past hundred years, possibly as a result of
greenhouse gas-driven climate change. For exam-
ple, moderate precipitation events have decreased
while extremely heavy precipitation events (greater
than 2 inches per day) have increased.”

Greater warming is also predicted to occur at
night than during the day. Most of the warming in
the past century has occurred during the nighttime,
leading to less differences between day and night
temperatures. Minimum nighttime temperatures
have risen almost three times as fast as the maximum
daytime temperatures over much of the world. For
the northeastern United States, annual diurnal tem-
perature range (the difference between day and night
temperatures) has decreased 1.8 to 36°F (1 to 2°C).2
However, because nighttime warming is related to
amounts of sulfate aerosols in the atmosphere, this
differential may decrease over time if reductions in
sulfur emissions occur (see Box 1).

Ecologists and other plant and animal scien-
tists use projections of temperature and precipita-
tion, as well as other climate variables, obtained as
outputs from the GCM models, to create models of
how natural and managed areas, and the plants and
animals they support, could be affected by climate
change. Since the latest GCM outputs have only
recently been made available to the larger scientific
community, many of the terrestrial models reported
here are based on GCM runs that did not include
the effects of sulfate and other aerosols and thus
represent the higher range of projections.

ECOLOGICAL CONSEQUENCES
FOR FORESTS OF THE WHITE
MOUNTAINS REGION?33

Most of the values and activities we associate with
the White Mountains region are dependent on a
healthy forest resource. Forest health has been
characterized in a variety of ways but in this report
we define it as a forest that is both robust and
resilient to multiple natural disturbances such as

fire, pest and pathogen outbreaks, and wind. It is
further characterized as a forest ecosystem in
which the multiple uses of timber production,
water resources and other ecosystem services, as
well as recreational and ecological values are main-
tained in a sustainable fashion.

From maple sugaring in the spring to hiking in
the summer to viewing foliage in the fall to skiing
in the winter, the economic and recreational calen-
dar of the White Mountains is built around forests.
Healthy forests are also the backbone of the timber
industry, an important economic resource for this
region. Climate change of the magnitude predicted
by current climate models has the potential to both
alter the species of trees and cause decline and
widespread mortality in the forests of the White
Mountains. However, it is difficult to predict with
accuracy the fate of these forests; some models show
increased productivity due to the longer growing
season that would occur with warmer average tem-
peratures. To address these issues, we present first, a
synthesis of current model predictions—both in
terms of species shift and productivicy—and sec-
ond, suggestions as to where forests are vulnerable
to climate change in ways that have not as yet been
adequately addressed by models. Since most eco-
logical models are not yet accurate beyond a region-
al scale, we will look at the results of models applied
to the forests of the northeastern United States as a
whole and apply the relevant parts of their results
to the White Mountains region.

Changes in Forest Species and Forest
Types Predicted by Current Ecological
Models

In general, ecological models predict that warmer
temperatures would move optimal conditions for
the growth of northern hardwood forest species
northwards—including those we generally associ-
ate with the brilliant displays of fall colors in the
White Mountains region—by at least 100 to 300
miles by the end of the next century.® Northern
hardwood forest species may also move upward in
elevation to maintain current climate conditions.
However, while tree line will probably increase in
elevation with warming, soils at higher elevations
are often thin and acidic, and they could prove
inhospitable, especially in the short term. High
winds, common to high-elevation sites, may also
limit upward expansion of the hardwoods. Forests
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Simulated Vegetation Distribution in New England:
Current vs. Double CO, Atmosphere

Broadleaf Forest
Conifer Forest
: Savana/Woodland

Figure 3. Current (left) and future (right) potential vegetation for New England using the MAPSS vegetation model
with climate simulated by the GFDL-R30 equilibruim climate model, which projects temperature and precipitation
changes for a double CO, atmosphere that are approximately the middle-of-the-range of equilibrium climate mod-
els (see Figure 1). As can be seen, conifer forests largely disappear from the region and much of the northern hard-

wood forest is replaced by savanna/woodland.

Source: Neilson, RP (1995). A model for predicting continental-scale vegetation distribution and water balance.
Ecological Applications 5: 362-385; VEMAP Members. 1995. Vegetation/ecosystem modeling and analysis project:
Comparing biogeography and biogeochemistry models in a continental-scale study of terrestrial ecosystem
responses to climate change and CO; doubling. Global Biogeochemical Cycles 9:407-437.

that currently grow at higher altitudes (2500 to
4800 ft, 762 to 1463m), like the red spruce and bal-
sam fir communities, could have little room to
migrate upward as they approach the tree line. As
optimal conditions for growth of forest species
change due to changing climate, forests would be at
greater risk to disturbances like fires, and pest and
pathogen outbreaks, as well as to unusual weather
such as mid-winter thaws or winters with little
snow cover. In general, this could lead to decreased
health and increased mortality. Given sufficient
warming, these spruce forests could be lost or
reduced significantly in size. There are indications
that climate-related mortality has already been
occurring in the spruce/fir community (see Box 4).

One model (MAPSS) estimated changes in
forest types with a climate change scenario of dou-
bled CO, concentrations including direct CO, fer-
tilization in northeastern US forests as a whole
(Figure 3).¥ The results included widespread tree
mortality, decreases in vegetation density of 25-75
percent, extensive wildfires, and a lag in establish-

ment of new forests of several decades.*® Forests
that were constrained to cool climates, such as
northeastern hardwoods and high-altitude forests
were lost or reduced significantly in size.

Changes in Forest Productivity Predicted
by Current Ecological Models
Warmer temperatures, combined with higher CO,
concentrations in the atmosphere, could cause
forests to be more productive, accumulating more
carbon as biomass. One model of forest productiv-
ity that covers the northeastern United States
(PnET-I1)®, used a scenario of increased tempera-
ture (10.8°F (6°C)) and decreased precipitation
(15%), which resulted in an increase in wood pro-
duction in all stands due to the increased length of
the growing season and warmer temperatures. In
the model, increased CO, allowed the trees to use
water much more efficiently, thus overcoming pos-
sible problems with drought.

Another forest ecosystem model, Terrestrial
Ecosystem Model (TEM)? also found that climate
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change consistent with doubled CO, led to
increased productivity for the northeastern forests.
In this model, the boreal forest type (spruce/fir
forests) showed particularly dramatic increases.
This may be because these forests are generally lim-
ited by nitrogen availability. The warmer tempera-
tures led to more decay of dead needles and wood
on the forest floor, releasing more nitrogen - an
essential nutrient for plant and tree growth which is
usually limited in supply in these forest types.
However, atmospheric nitrogen deposition due to
pollution in the northeastern United States is cur-
rently 10 to 20 times above historic background lev-
els. These high nitrogen inputs could eventually
saturate the nitrogen retention capacity of the for-
est, lessening growth enhancement over time.

The effect of increased carbon dioxide on forest
productivity

Carbon dioxide makes up the largest fraction of the
human-generated greenhouse gases which cause
global warming. Carbon dioxide also has a crucial
biological role in plants; it is the source of carbon
that plants use to grow and make leaves, wood, and
roots. Plants may experience both warmer tempera-
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tures and significantly higher concentrations of CO,
in the coming century. Elevated CO, is thought to
both increase productivity and allow plants to use
water and nitrogen more efficiently, which could also
result in greater resistance to drought. While indi-
vidual plants grown under controlled conditions have
been shown to grow more quickly under higher con-
centrations of CO,” how natural forests could react
is much less well known.’® There are several scien-
tific reasons for this:

* Studies performed on young plants or seedlings
that showed large enhancements of growth may
not apply to mature forest trees.

* Since different species or genotypes within species
are known to react differently to increased CO,,
competition may lead to shifts in species compo-
sition thar are hard to predict.*®

* Higher temperatures could depress some of the

increased ef’ﬁc:ency of water use by the plant.”

* Some species may stop responding to higher than
double CO, concentrations due to saturation,*®
yet greenhouse gas levels could continue to
increase well beyond this level. -

* Over time, species may adapt to increased CO,
levels and stop their increased growth response.”




* Early growth increases may disappear as other
essential plant nutrients (e.g., nitrogen) or water
become limiting. However, this effect may be
mitigated in some areas like the northeastern
United States where nitrogen in being added to
soils from air-borne pollution sources.

Despite these difficulties inherent in applying
the CO, fertilization effect to natural forests given
our current state of knowledge, most forest produc-
tivity models (such as TEM and PnET-II described
above) apply the CO, fertilization effect by increas-
ing growth rate of all modeled forest species uniform-
ly. This has a profound impact on the final results, in
some cases completely mitigating any negative effects
of climate change, resulting in large increases in pre-
dicted productivity for northeastern US forests.
These high-productivity estimates should be viewed
with caution until a fuller understanding of the
impact of higher CO, concentrations on natural
forests is gained from further research.

Transient vs. equilibrium models

Most ecosystem models with results available for
New England, including the three discussed above
(PnET-II, TEM, and MAPSS),% are so-called equi-
librium models. This means that the model looks
at the difference between climate as it exists today
and conditions under climate at a set point in the
future. In these models, scenarios are built of
future climate, commonly with CO, at double the
pre-industrial levels though others exist using high-
er concentrations. The models assume that an equi-
librium has been reached in terms of both
vegetation response and climate change. Even if
CO, concentrations stop increasing after they reach
double the pre-industrial levels—an unlikely sce-
nario—which is predicted to occur by around the
year 2060, it would be many decades before climate
reached an equilibrium, and perhaps centuries
before vegetation would equilibrate as well.
Equilibrium modeling can give us an idea of what
the forest or ecosystem might look like under vari-
ous ultimate scenarios - in a world with a stable but
warmer and possibly drier climate. However this
type of model misses a lot of the complexity of how
forests respond to rapidly changing climate.

One factor that is predicted to increase as cli-
mate changes is disturbances.”” While distur-
bances, such as pest and pathogen outbreaks,
flooding, and wind damage, have always been an

important part of the dynamic landscapes of the
White Mountains region, climate change may
increase their frequency and severity. Disturbances
can kill large numbers of trees and forests. When
forests come back, their species composition, the
types of trees that will grow there, is often different
than before the disturbance. For example, a sudden
drop in hemlock populations in the White
Mountains and other sites in eastern US and
Canada 4,800 years ago has been attributed to a
pathogen outbreak similar to ones that have caused
the modern-day declines of chestnut and elm.
Hemlock persisted at low levels but only returned
to its pre-decline abundance after about 2,000
years.* An equilibrium model would miss this
type of phenomenon because it looks only at cur-
rent and future states, not at how the change
occurred. Transient modeling, which models both
climate changes and forest responses at yearly or
even monthly intervals, at a fine enough scale to
capture these types of occurrences is extremely dif-
ficult but is being actively pursued. One class of
models, individual-tree-based “gap” models holds
perhaps the best promise for exploration of tran-
sient forest responses to climate change.®

Vulnerability of White Mountain Forests.
to Extreme or Unusual Weather, Pollution
and Disturbances: Going beyond existing
models

All models are by necessity simplifications of reality;
we are not yet able to build in all factors that could
affect forests. Three important factors that have not
been adequately incorporated into models (though
there is on-going work to include them), but thar are
predicted to increase with climate change, are the
impact of extreme and unusual weather events, pol-
lution and disturbances on forests.

Extreme or unusual weather

Extreme events or unusual weather patterns—like
periods of winter thaw followed by intense cold;
spring and summer drought; and summer heat
stress—can have profound impacts on the forests of
the White Mountains region. These types of
extreme events or unusual weather patterns have
been tied to diebacks and declines in several north-
ern hardwood gecies in New England in the last
hundred years.”® Because these forest types occur
within the White Mounuains region, if certain types
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An example of physical damage to trees that can accom-
pany high winds during storms. (photography: Marny
Ashburn/AMC).

of extreme weather events and unusual weather pat-
terns increase as is predicted by climate models, the
forests of the White Mountains region may be vul-
nerable to widespread mortality from forest decline.
In the past, episodes of rapid warming have
been closely tied with the onset of widespread
crown dieback and decline in eastern Canada for
several northern hardwood tree species: ash in the
mid 1920s, birch from 1935-1955, and sugar maple
from the 1980s to the present.” These dieback
episodes corresponded to widespread increases in
annual mean temperatures, increases in certain
types of extreme events, and summer droughts.®®
More recently, episodes of sugar maple declines
in southeastern Quebec in the 1980s have been tied
to a combination of winters with periods of loss of
snow cover, followed by deep freezes, and in turn
followed by summer drought. A variety of physio-
logical mechanisms may be responsible for these
dieback episodes. Roots are more sensitive than

other tree organs to temperature extremes; without
snowcover, any hard frost can lead to increased root
mortality. In northern hardwoods, persistent win-
ter snowcover typically provides protection to the
fine roots from extreme cold. This may help to
explain the observation that the southern limit of
northern hardwoods corresponds more or less to
the incidence of persistent winter snow accumula-
tion.” Fine roots, like those of the shallow-rooted
sugar maple, are most susceptible when close to the
surface. Trees whose root systems are already limit-
ed (e.g., by drought or shallow soils) are also highly
susceptible to dieback.

Unusual thaws can also cause buds to break
their winter dormancy prematurely and open long
before spring. The buds can subsequently be killed
by a return to freezing temperatures.” A tree already
weakened from loss of fine roots due to thaw-freeze
events in winter can be further stressed by summer
droughts. Drought causes a depletion of sugar
reserves due to lower photosynthetic performance.

Recent studies have shown that mature forest
age is a pre-condition for the climate to incite
dieback by freezing injuries as described above.
Large dieback episodes correspond especially well
with the point at which ash, birch, maple and red
spruce stands attain maturity.” This means that a
large portion of the NE forests could be threat-
ened by climate-induced injury because the NE
forests in general are aging and a sizable area is at
Or near maturity.

There are some indications that the duration of
winter snow-cover has already been decreasing in
the northeastern United States since the mid 1970.
For example, records from Lennoxville, in southern
Quebec, have shown a marked increase in the num-
ber of days during the winter without snowpack in
the last 20 years from 35 to 95 days (taken asa 5
year average).”” In general, northern hemisphere
snow-cover has been consistently below the 21-year
average (1974-1994) since 1988.”

Pollution

Pollution can weaken trees, making them more sus-
ceptible to climate changes due to greenhouse-gas-
driven warming.  Pollution, including acid
deposition, nitrogen deposition, and high ozone
concentrations already affects forests in the
Northeast, and certain pollutant emissions, particu-
larly those that generate ozone, may increase in the
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coming century.” Once weakened, the trees often
succumb to pests and pathogens they might other-
wise easily combat when healthy.”

When acidic mist or rain falls, nutrients can be
leached directly out of the leaves. Acid rain falling
on soils can leach important nutrients like calcium
out of the ground lowering its availability to the
trees, which can lead to the release of toxic ele-
ments including aluminum that can kill tree roots.
Trees that lack important nutrients are weakened,
becoming more susceptible to attack by insects and
pathogens, and more vulnerable to certain types of
extreme events associated with climate chaTr;ge, like
droughts and thaw/freeze events in winter.

Disturbance

Disturbances including fire, wind, flooding, and pest
and pathogen outbreaks are common occurrences in
forests and, most of the time, forests can recover and
grow well after them. In fact, forest health is proba-
bly dependent on regular natural disturbances.
However, more severe disturbances caused by human
activities and climate change may be much more dif-
ficult to recover from. Climate change could be
directly responsible for increased disturbance; for
example, warmer temperatures could increase the
range of pests into new areas. Climate change could
also be indirectly responsible; dry hot weather and
higher numbers of dead or dying trees would make
conditions better suited for wildfire.”® In addition,
natural disturbance—or disturbance caused by
humans but unrelated to climate change—could
make the impact of climarte change more severe. For
example, large portions of the White Mountains
region were cleared for agriculture in the 19th centu-
ry, leading to a young, fragmented forest. By its
peak, in 1850-1880, at least two-thirds of Grafton
County was cleared of forests to allow for agricultur-
al activities.” Areas that have been fragmented his-
torically may create barriers to migration of species
necessitated by changing climate.*

Fire

The White Mountains region, as well as most of
northern New England, rarely experience fires
today. Fires are more common in southern New
England in the drier pine-oak forest types.”
Climate change could create conditions conducive
for fires further north. Drier soil and fuel condi-
tions, an increase in the occurrence of heat waves,

and an increase in fuel loading from increased mor-
bidity and mortality would create conditions highly
conducive to wildfires. In addition to direct physi-
cal damage, fires can change species distribution
and productivity and will tend to favor early-suc-
cessional, fast growing species.®

Wind

There is no consensus yet as to whether winds will
intensify or weaken in the future.®* However, if
storm-driven wind does increase, it could lead to
increased physical damage. New England forests
are subject to three major classes of destructive
windstorms: tropical cyclone (hurricanes), extrat-
ropical cyclones, and more-localized intense winds
associated with stormfronts and thunderstorms.*
Northern New Hampshire and Vermont have been
struck by severe hurricanes only twice, in 1815 and
1938 over the period 1492 to 1976. As a result of the
1938 hurricane, nearly 3 billion board feet of tim-
ber were blown down affecting 243,000 ha of forest
land in Connecticut, Rhode Island, Massachusetts,
and Vermont. Weakened trees or local wind-prone
sites were most affected. There is no consensus yet
on whether hurricanes will increase or decrease in
intensity or frequency due to climate change.
However, increased numbers of localized intense
storms could increase windthrow, especially in
places where trees are exposed due to clearing of
neighboring forest.

Flooding

Flooding may increase in frequency and intensity as
a result of climate change. This is thought to occur
in general because warming would release greater
amounts of water into the atmosphere’s hydrological
system at a global level.® At a local level, this could
result in an increase in frequency of intense down-
pours® leading to rapid melting in the spring
and/or an increase in rain-on-snow events. ‘Warmer-
than-current springs could also intensify spring
snowmelt. Increased flooding in the White
Mountains region could lead to increased rock and
mud slides, leading to physical damage in the fores,
riparian (river-side) zones, and property. Runoff can
also disrupt municipal water treatment and delivery
systems, wash out bridges, highways and other
human infrastructure, and inundate croplands. An
example of a particularly intense rainfall event
occurred in October 1996 when record rainfalls
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flooded homes, broke off water supplies in Portland,
Maine and Exeter, New Hampshire and washed out
highways and bridges throughout New England.*

Pest and Pathogen Outbreaks

Warming in winter may allow destructive insects
and pathogenic fungi to survive at higher latitudes
than at present, enabling subtropical or warm-
temperature pests and pathogens to invade vegeta-
tion in areas from which they are now excluded.®
For example, one of the factors that may currently
be slowing the northward spread of hemlock
wooly adelgid may be the length and severity of
winter.* Hemlock wooly adelgid attack is cur-
rently causing catastrophic loss of hemlocks in
southern New England. Hemlock is a key species
for deer during the winter in this region. Drought
stress, which may also increase with climate
change, may also lead to increased pest outbreaks.
For example, in New England, periodic epidemics
of spruce budworm which result in the killing of
mature balsam fir and spruce stands over large
areas, are related to warm, dry summers and the
conditions associated with drought.”®

CLIMATE CHANGE AND THE
TOURISM AND RECREATION
INDUSTRIES

The White Mountains region has a large investment
in maintaining the natural resources that artract so
many people to take part in their varied tourist and
recreational opportunities. Climate change has the
potential to affect many of the key natural resources
that draw visitors to the area throughout the year.
The natural beauty and recreational attractions have
also made the area one of the most popular loca-
tions in the country for vacation homes. The quali-
ty of fall foliage viewing, skiing and snowmobiling
in the winter, and fishing and hiking in the sum-
mer are all vulnerable to the rapid climate changes
predicted to occur in the coming years.

The tourism and recreation industries are criti-
cal to state economies of this region. Much of the
White Mountains region is found in the state of
New Hampshire. The travel and tourism sector in
New Hampshire resulted in $25 billion in direct
spending and $15 billion in indirect spending for
1994, which represented 95% of the gross state prod-
uct.” The White Mountains region accounted for
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18% of that spending.”” In the New England area
in 1991, over 58 percent of residents participated in
some form of wildlife-associated recreational activi
and spent approximately $25 billion o do so.”
Visitors to New Hampshire's ski areas spent $139
million during the 19921993 ski season. This direct
spending led to over $178 million in secondary sales,
including hotel and restaurant purchases.”* The
three northern New England States (Maine, New
Hampshire, and Vermont) have consistently had the
highest percentage of vacation homes in the United
States since the census first started keeping track of
this in 1940.%> In 1990, for example, 11% of New
Hampshire housing were vacation homes. If climate
change alters the primary characteristics that draw
people to these activities, then subsequent changes
in participation rates can also be expected. Changes
in participation will have direct effects on the
region’s economy.

The fall foliage displays
Every autumn in the White Mountains region,
deciduous trees prepare for winter. During that
process their leaves turn a brilliant mixture of reds,
purples, oranges, yellows and browns. This fall
foliage display is a popular tourist attraction bring-
ing in so-called “leaf-peepers” from all over the
world. The weekends during the fall foliage season,
running between mid-September to mid-October,
are often the busiest of the year for the tourism
industry.”® The fall foliage season is vulnerable to
climate change because the quality of the display
and colors are dependent on which tree species are
present as well as individual tree health - both of
which may be affected by changes in climate.
Leaves change color when temperatures grow
cooler and days shorter in the fall. First, the con-
nection which allows the leaf to exchange sugars,
water, and nutrients with the rest of the tree is
blocked, trapping any remaining sugars within the
leaf. Next, the green pigment, chlorophyll, which
allowed the leaf to produce sugars during the sum-
mer, begins to deteriorate and lose color. Other pig-
ments that were always present in the leaf, but
masked due to the abundance of the green chloro-
phyll, begin to show through. These pigments are
typically yellow, red, or orange (carotenoids, antho-
cyanin and xanthophylls). Maples often display a
particularly brilliant red hue due to the large
amounts of sugars that are trapped or produced in
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their leaves.

Many factors, including soil type, site quality,
soil moisture availability, and genetic characteris-
tics, can interact with climate to produce varying
qualities of color display. Because of this complex-
ity, predicting a good foliage display is often an
educated guess at best. However, certain climatic
factors are known to contribute to the quality of
the color display. For example, summer droughts
tend to disrupt fall color displays in a number of
ways. Droughts can cause leaves to dry, shrivel,
and fall to the ground before producing any sig-
nificant color.®Warmer temperatures will increase
water loss from plants and soils. If rains do not
increase enough to offset this, drought conditions
will become more common. Even in a mild
drought, fall colors can become uncoordinated
when the leaves of drought-intolerant trees, like
ash and birch, change color and fall earlier than
the leaves of more drought tolerant trees like red
maple and oaks.”” However, higher CO, concen-
trations may lead to greater production of sugars
in the spring and early summer, leading to some
trees producing more intense colors when their
leaves do fall.

Climate models predict that warm tempera-
tures will continue longer into the fall than current-
ly. This might suggest that foliage will simply
change color later in the season, for example in
November instead of October. But leaf fall, and
therefore color change, is triggered by both temper-
ature and day length. Some trees are more directly

A typical New England
scene, the change of sea-
sons, may be threatened
by global warming. (pho-
tography: Paul O.
Boisvert).

influenced by day length than others.'™ This, too,
would lead to an uncoordinated display where
those trees more influenced by day length would
change color and drop their leaves earlier than
those trees more influenced by temperature.
Because of warmer nighttime temperatures, respira-
tion, the energy used for the tree’s growth and main-
tenance, could increase, leading to greater loss of
sugars from the tree. This may dampen the colors
of some species, especially those like maples that
require large amounts of sugars to produce red
anthocyanins. Increased rain in the fall and cloudy
warm weather would also reduce color. Clouds
would lead to less production of sugars and warm
weather would increase losses of sugars due to res-
piration. The best colors occur when falls are dry
but not droughty.

Finally, climate change may lead to decreased
quality of fall foliage as those trees currently found
south of this region displace those currenty located in
the White Mountains region—as is predicted by
some models of potential vegetation change as a func-
tion of temperature (for example, see Figure )M If
current northern hardwood species such as sugar
maple, spruce, and fir populations decline while oak
and other trees currenty found in the south increase,
then the unique combinations of brilliant red maples,
yellow birches, and touches of dark green conifers
may be replaced by the more uniform browns of the
oaks, currently found south of the region (see Page
10). In addition, in the process of species shift, indi-
vidual trees will sicken and die resulting in fewer
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robust trees that can produce thick displays of bril-
liant colors.

Ski industry

The ski industry in New Hampshire plays a signifi-
cant role in the state’s economy and especially in the
economy of the White Mountains region. The
length of the ski season and therefore the success of
the ski industry, is inherently tied to weather. Any
significant change in climate will have a direct
impact on the ski areas and the economy of the
region (see Box 5).

Any significant warming in the region will
most likely cause the ski season to begin later and
end earlier though expanded snowmaking could
mitigate this somewhat. Currently, the ski season
generally lasts from December to April. Larger
resorts with snowmaking capability open one to
two weeks prior to Thanksgiving and close in late
April. To estimate the potential impact of climate
change on the winter ski season, we looked at tem-
perature records from Pinkham Notch, New
Hampshire, located within the White Mountains
region near Mt. Washington. We defined the poten-
tial number of winter season days as those days with
maximum temperatures below 32°F (0°C) between
November 1 and April 30. Between 1956 and 1995,

The ski season in New Hampshire may be considerably
shortened due to warming temperatures as a result of cli-
mate change. (photography: Paul O. Boisvert).

there was an average of 165 winter season days
(Figure 4). Using two warming scenarios, one of
plus 36°F (2°C), the other of plus 72°F (4°C), the
season length decreased to 149 and 130 days respec-
tively. This represents a loss of about 10 and 20 per-
cent of the total season length. While most of the
warming would serve to shorten the length of the
season, some would occur as mid-season thaws,
which would necessitate additional snowmaking to
rebuild the snow base. Some models predict that

Number of Winter Season Days Under
Current Conditions and Two Warming Scenarios
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Figure 4. Number of winter season days in Pinkham Notch, New Hampshire under current climate conditions and
two warming scenarios: plus 3.6°F (2°C) and plus 7.3°F (4° C). Winter season days are defined as those days whose
maximum temperature is below 32°F (0°C) between November 1 and April 30 of a given year. The range of winter
season lengths are represented by long, average and short length seasons between the years 1956 and 1995.

Source: Weather data obtained from the Northeast Regional Climate Center, Cornell University, Ithaca, NY.
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precipitation will increase in the winter, while oth-
ers predict similar or slight decreases.'” If precipi-
tation falls as snow, this could reduce the need for
snowmaking. However, if precipitation falls as rain
due to warming temperatures, this could lead to
rain-on-snow events which could cause a deteriora-
tion of snow conditions required for skiing.
Additional snowmaking would be necessary to
recoup losses.

Ski areas already invest heavily in snowmaking
equipment to extend the ski season. The two main
factors influencing snowmaking are temperature and
water availability, both of which may be affected by
climate change. Attitash Mountain in New
Hampshire spends $750,000 per year on snowmak-
ing, which represents 20 percent of their operating
cost. Temperatures should be less than 28°F (-2.2°C)
for successful snowmaking'® and, generally, the
colder the temperature the less costly it is to make
snow. Under future climate scenarios these condi-
tions will be met on fewer days.

Water availability could increase or decrease
with climate change, depending on how precipita-
tion is affected. If precipitation increases in the
winter as rain then more water may be available for

snowmaking. Less water could be available if there
is no change in precipitation or if precipitation
decreases. With warmer summers, there may also
be less water available in the streams and ponds
during winter to make snow. It takes 150,000 to
180,000 gallons of water to cover one acre of ski
trails with one foot of snow. Depending on the rate
and season (fall or spring) at which water is with-
drawn from the streams, this amount of water with-
drawal can lead to decreased fish habitat area and
increased ice formation as well as increased scour-
ing of the river bed, leading to fish egg damage.'”
Current and future advances in technology, as
well as other mitigation strategies, can address some
of these problems. For example, technology exists
that can increase the average freezing temperature
of water and increase the quantity of snow made
per unit of water used."® This may allow ski areas
to make snow under moderately warmer conditions
and allow them to save energy and energy costs. In
addition, as snowmaking equipment becomes more
energy efficient, ski areas will also be able to cut
down on costs. These types of technology improve-
ments could help alleviate some of the negative
affects of climate change for ski areas, at least in the
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Rainbow, brook and brown trout habitat may be partially
or completely eliminated in the White Mountains as well
as other areas in New England by the middle to the end
of the next century if warming occurs as projected in cur-
rent climate change models. (Photo: Charlie Fellenbaum).

short term. Increasing the size of ponds from
which water can be withdrawn for snow making, as
has already been started in some ski areas, would
mitigate damage to fish habitat from snowmaking,
An in-depth study of the impact of global
warming on downhill skiing in the Laurentians in
Quebec used temperature scenarios similar to the
higher temperature scenario presented for the White
Mountains in this report (see Figure 1)."” In addi-
tion, precipitation, snow-cover and snowmaking
conditions were included as driving factors in the
analysis. With warming of from 76 to 9.3°F and
increased precipitation ranging from 0 to 16 percent,
the study found a reduction of the ski season length
of 40 to 89 percent with a2 minimum financial loss
of $10 million (Canadian) and a maximum loss of
the virtual elimination of the ski industry in the
area. Ski season length was little affected until the
average winter temperature increased by 36°F (2°C).

Recreational fishing

Recreational fishing in the White Mountains region
could be significantly affected by climate change.
Climate change may have direct effects on fish habi-
tat and populations, especially in cold-water rivers
and streams, due to the impact of warmer tempera-
tures and changes in precipitation on stream tem-
perature and flow rates." Cold-water fish species
common to the White Mountains region may be
unable to survive a significant warming of water
temperature, though species differ in their degree of
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tolerance. Brook trout, for example, have strict tem-
perature requirements and may be particularly vul-
nerable to climate change. Brown trout and
rainbow trout can tolerate a wider temperature
range than brook trout, but are still limited by tem-
perature, especially during spawning.™ Changes in
timing or amount of precipitation may affect the
quantity and quality of water in streams which
could also cause deterioration of habitat for trout.

The economic impact of losses in trout habi-
tat could be significant. Nationally, an estimated
356 million people spent 511 million days fishing
in 1991. In New England, two million people
devoted 24 million days to fishing and spent an
average of $674" each, or a total of $1.3 billion.
Of the two million people who fished in New
England in 1991, 35 percent traveled from out of
state to do so.

Climate change is expected to cause a decline
in cold-water fish habitat by increasing the temper-
ature of streams to levels exceeding the thermal tol-
erance limit for cold-water fish, making some
species, like brown and brook trout, unable to sur-
vive the warmer waters. The loss should be greater
along the southern borders of a species’ natural
range where temperatures are already close to the
thermal tolerance. According to a study by the
Environmental Protection Agency, loss of habitat for
cold-water fish may be significant throughout their
range."™ Rainbow trout, brook trout, and brown
trout are the most important cold-water fish for
recreational fishing in the New England area and
several states could potentially lose all habitat suit-
able for these species (Figure 5). Cool-water guilds,
which include walleye, Northern Pike, and yellow
perch, will probably not be affected in the New
England area.

Stream flow rates could also be affected by
climate change. If warmer temperatures and
changes in precipitation patterns cause severe
floods in spring or extreme low flows in late fall
or winter, then species may be excluded from
occupying sections of stream where they would
otherwise be expected to occur.™ Low water lev-
els and reduced flows could decrease the availabil-
ity of winter habirtat, decrease the reproductive
success of fish, and reduce food availability. ®Low
flows can prevent the migration of trout to their
spawning grounds as well as reduce the area avail-




able for spawning. Reduced flows and ice forma-
tion in winter may result in the suffocation, desic-
cation, and freezing of trout eggs. When river
depths are too shallow, ice formations can rip the
eggs from the stream bottom. Reduction in habi-
tat can cause crowding and stress-induced disease,
and it can also lead to stranding (when a segment
of stream is too shallow or frozen preventing fish
from passing through to another area). Flooding
scours stream bottoms and can destroy eggs as
well as diminish food supply."”

Reproduction could also be directly affected by
warmer temperatures. Temperature is one of the
most important variables in reproduction. Some
species will spawn only within a narrow tempera-
ture range that is lower than what they can tolerate
as adults. Warming could affect this vulnerable
stage in the fish life-cycle before affects to adult fish
become important.™

Warmer stream temperatures would suggest
that cool- or warm-water fish could replace cold-
water fish. However, water velocity could limit
what species are able to colonize these areas. For
example, trout typically live near headwaters of
streams where the topographic gradient is steep,
water velocity is fast, and the bottom is gravely or
rocky.™ Many warm-water species require a medi-

um to low gradient with medium to slow water
velocities in addition to appropriate water tempera-
tures.?® Therefore, even if water temperatures in
an area become ideal for warm-water species, they
may still fail to expand their habitat into the area
due to streams running too quickly. In streams
where water flow has been slowed because of the
construction of dams or other water diversions,
warm-water species have been able to expand their
habitat to the detriment of trout.”

Potential benefits to fish could occur at the
northern end of the range in Canada where warmer
temperatures could increase growth, productivity,
and maturation rates of fishes. One study estimat-
ed that productivity could increase by about 10-20
percent per 1.8°F (1°C) increase in temperature, as
long as other factors that limit growth, such as
nutrient and food supply, continue to be available
as climate changes.

How these effects will subsequently translate
into behavioral changes on the part of anglers is dif-
ficult to gauge. If the species composition of a par-
ticular stream changes from cold-water to
warm-water fish, anglers may choose to fish in the
same location for different species, travel further
north or move to higher elevations to fish for the
same species or change habits all together.

Loss of Habitat for Cold-Water Fish

Rainbow Trout

Brown Trout

Brook Trout
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Figure 5. Percent loss of habitat for rainbow, brook and brown trout in New England according to one scenario from a
1995 EPA study on the ecological impacts of climate change on freshwater recreational fishing using the GFDL
(Goddard Fluid Dynamics Laboratory) equilibrium climate model at double CO, concentrations as input (see Figure 1).
This study did not consider brook or brown trout in their baseline information for Maine or brook trout for Connecticut.

Source: US EPA, Ecological Impacts from Climate Change: An Economic Analysis of Freshwater Recreational Fishing, EPA 220-

R95-004, April, 1995.
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While global warming will probably lead to a longer hiking
season for the White Mountains region, it might also be
much less enjoyable due to hotter, and potentially drier,
smoggier summers and larger areas with dead and dying
trees. (photography: Paul O. Boisvert).

Generally, cold-water fishing is more valuable than
warm-water fishing, so a gain of an acre in warm-
water habirtat is not equal to a loss of an acre of
cold-water habitat.'” In the worst case result of the
EPA model on the potential in;‘pac:t of climate
change on recreational fishing,'” the number of
cold- and cool-water fishing days (defined as per-
son-days spent fishing) nationally declined by 50
million while the number of warm-water and
rough guild fishing days increased by 64 million.
However, because of the greater value placed on

cool- and cold-water guilds, there was a net annual
economic loss of $320 million.

Hiking and nature walking
Hiking and camping are popular summertime
activities in the White Mountains region. Climate
change may significantly affect this experience.
Warmer temperatures will probably lengthen the
hiking season by increasing the number of snow-
free days in the mountains. However, if the distur-
bance and declines discussed elsewhere in this
report do become more common,'® the quality of
the natural experience may be significantly
decreased. Numbers of dead and dying spruce and
fir trees, pest and pathogen outbreaks, more fre-
quent fires, and more frequent droughts in summer
may all increase, contributing to a more open but
significantly less attractive forest for recreation.
Warmer temperatures could also exacerbate
already deteriorating air quality. Much of the excite-
ment of hiking to a peak or driving to the tp of Mt.
Washington is derived from the sweeping panorama
visible from the top. However, visibility is decreased
by the particulate component of pollution. Both
particulates and ozone have already become a prob-
lem in the White Mountains region and both could
be exacerbated by warming temperatures in the sum-
mer (see Box 6). For example, according to an on-
going study conducted by the Appalachian
Mountain Club?some higher elevation sites, includ-
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ing Mt. Washington, have ozone concentrations
comparable to those of urban areas far to the south”
In 1988, a particularly hot and humid summer in
New Hampshire with high ozone concentrations and
lots of haze, the heat combined with poor air quality
may have led to the decrease in the number of hikers
and other visitors to the White Mountains National
Forest that was observed thar year.'?®

CLIMATE CHANGE AND THE
MAPLE SYRUP INDUSTRY

Sugaring, the harvesting of sugar maple sap to pro-
duce maple syrup, is a tradition in the White
Mountains region and throughout New England
that dates back to pre-colonial days. To residents
and tourists alike, it wouldn’t be spring in New
England without the Maple syrup season. Yet cli-
mate change could seriously affect the maple syrup
industry in the White Mountains region as well as
New England as a whole, shortening the season and
decreasing the profitability of the industry.

One important reason that maple syrup pro-
duction could be so susceptible to climate change is
that strong sap flow only occurs when there is a
sharp difference between day and night tempera-
tures: optimal sap flow in sugar maple is depen-
dent on a prolonged early spring period with cold
(less than 25°F or -39°C) nights and warm (more
than 40°F or 44°C) days."” As discussed above
(see Page 10), one impact of climate change may be
that there will be less difference between day and
night temperatures (diurnal range). So, while the
timing of the sugaring season depends on latitude -
in the White Mountains region of northern New

Number of Optimal Sap Flow Days, Concord, NH

Maple syrup production or sugaring is a cherished tradi-
tion in New England as well as being a popular tourist
attraction. Warmer nights and earlier springs may shorten
the maple syrup season. In addition, sugar maple itself is
susceptible to increased mortality as a result of climate
change. (photography: Paul O. Boisvert).

Hampshire the season typically runs from mid
March to mid April, while in southern New
Hampshire the season typically runs from the end
of February to the beginning of April'*— the
length of the season depends on the number of cold
nights followed by warm days. With a decrease in
the diurnal range of temperatures, the length, and
therefore profitability, of the maple syrup season is
threatened. If warming were to occur predominate-
ly at night, the number of days of optimal syrup
flow will decrease considerably more than if the
warming occurred by the same amount in the day
as the night.

While it is essential to have optimal flow days

Figure 6. Number of optimal sap flow

days as defined by days between
January and May with maximum temper-
ature over 40°F and minimum tempera-

ture under 25°F under current climate

M Current conditions and two predominantly night-

W Plus 3.6°F

time warming scenarios (twice as much
warming during the night as during the
day). Warming scenarios are for plus

@ Plus 7.2°F

3.6°F (2°C) and 7.2°F (4°C). Values are
given for historically long, average and

short seasons for Concord, NH between
the years 1948 and 1992.

Long Average Short
Season Length

Source: Weather data obtained from the
Northeast Regional Climate Center,
Cornell University, Ithaca, NY
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for a successful maple syrup season, a typical season
also includes days that would not be counted under
the definition of optimal flow. A typical season lasts
on average 33 days of which about 18 are optimal
by the definition used in this report (see Figure 6).
Because of the short season length, a loss of even
one optimal flow day can be significant since there
is a direct relationship between number of optimal
flow days and total season length. For example, one
sugarbush operator calculated a loss in production
of 20 percent during one season which experienced
6 nights with above-freezing temperatures.'”” In
another instance, during the 1992-1993 season, a
harsh winter (cold and heavy snow) delayed the
beginning of the season by about two weeks, while
warm weather stopped it one week early This
resulted in a total production loss of about 50 per-
cent. The number of optimal flow days—accord-

ing to the definition in this report—using only
weather information, would have been 8, well below
the average number of such days (Figure 6).36

To find out how optimal flow days would be
affected by climate change, we looked at tempera-
ture records for Concord, in south-central New
Hampshire, an area where a large number of sugar
maple farms operate. As a baseline, we used tem-
perature records for the years 1948 to 1992 and
applied scenarios of increased temperature occur-
ring at a rate that was twice as much during the
night as during the day. This is the ratio at which
current warming is occurring in North America."”
In this scenario, we defined optimum flow days as
those with night temperatures less than 25°F (-
39°C) and day time temperatures more than 40°F
(44°C). As can be seen in Figure 6, under the pre-
dominantly nighttime warming scenarios, the num-
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ber of optimal sap flow days would be reduced con-
siderably, to 15 days for the 36°F scenario and to 11
days for the 72°F scenario, representing a loss of 17%
and 39% in a season of average length.

While the difference between nighttime and
daytime warming may decline over time, especially
if emissions of sulfates decrease, overall tempera-
ture increase could still negatively affect maple
syrup production. Increased temperatures could
cause buds to break earlier in the season than they
currently do. Once buds break, the sap collected
produces syrup which is bitter and cannot be mar-
keted.”® If the season begins earlier as well, this
would merely shift the timing of the whole season
earlie. However, if warming is not uniform
between seasons (e.g., a cold winter followed by a
warm spring), the season could be shortened.

Maple syrup production is also threatened by
tree decline.™ As trees decline, the rate and quality
of sap flow has been shown to decrease.*® Because
sugar maple is found primarily on moist rich soils
and is not particularly tolerant to drough, sites cur-
rently suitable for sugar maple growth may become
unavailable as soils become drier due to climate

change. New sites could become available further
north of the White Mountains region and in
Canada. Decreased snow cover is also detrimental
to syrup production, since snow insulates the
ground, keeping it frozen longer and keeping buds
from breaking early™ However, some climate
models predict increased amounts of snow fall dur-
ing the winter, which could counterbalance
increased melting due to warmer temperatures.

CLIMATE CHANGE AND THE
TIMBER INDUSTRY

Much of the White Mountains region is forested.
These forests are owned and managed by private
and public landholders including individuals, large
timber companies, and the state and federal govern-
ments. The largest single management unit in the
White Mountains region is the White Mountain
National Forest, which is managed for the multiple
uses of recreation, ecosystem health and biodiversi-
ty, and wood products production. Timber is har-
vested for use in furniture, specialty products,

Percent Changes in Yields for Northeastern U.S. Softwood
and Hardwood Species Under Two Warming Scenarios
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Figure 7. Change in yield under two warming scenarios, plus 4.5°F (2.5°C) and plus 7.2°F (4.0°C) with and without
direct CO, effects in the northeastern United States using forest gap models as input to the FASOM model, a dynam-
ic nonlinear programming model of the forest sector in the United States.

Source: Callaway, M Smith J, and Keefe, S, (1995) The Economic Effects of Climate Change on US Forests,
RCG/Hagler Bailly, Boulder CO, Prepared for Adaptation Branch, Climate Change Division, Office of Policy, Planning
and Evaluation, US EPA, Washington, DC Contract No. 68-W2-0018.
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building material, fuelwood, and pulp for paper
production. Major commercial forest types that
occur in the White Mountain National Forest
include northern hardwoods, the most abundant
type in the Forest with over 200,000 acres under
management, spruce-fir communities, found at
higher elevations, and some hemlock. Outside of
the National Forest, much of the area is former agri-
cultural lands that have reverted to forest and are
held by a variety of small and large private owners.
White pine is found in many of these previously
disturbed areas throughout the White Mountains
region. In New England as a whole, papermaking,
sawmilling, logging, and wood product fabrication
employ about 250,000 individuals.** The output
of these industries totals about 9 percent of the
New England’s manufacturing production.'® The
forest products industry is the third largest in New
Hampshire in terms of revenues and fourth in
terms of employment. "6

An EPA study on the economic effects of cli-
mate change on US forests by region'” showed
decreased softwood (which includes spruce, fir,
hemlock and white pine) yields but increased hard-
wood yields (including northern hardwoods) with
increased temperature, when applied to the north-
eastern United States (Figure 7). When the model
included the possible direct effects of CO, on
growth and productivity, yields were less depressed
for softwoods and increased for hardwoods.
However, there is evidence in the research literature
that direct CO, effects cannot be applied equally to
all forest species over the long term, and with higher
than double CO, concentrations (see page 13).

The US Forest Service also recently performed
an analysis, by forest type and by region, of the
impact of climate change on forest productivity and
timber supply in the United States.*® Assuming
that forest type would not change, productivity and
timber supply increased for both softwood and
hardwood forests in the Northeastern United States.

Both the EPA and the Forest Service studies
looked specifically at how productivity (the amount
of carbon or biomass produced by trees) could
change assuming current forests are not replaced by
other species. Neither model examined how forest
species and type could change as a result of climate
change. As was discussed in more detail earlier in
the report (see Page 10 and Figure 3), climate
change may mean that many tree species may not
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be able to successfully reproduce and grow in their
current locations. Increased disturbance, which
may also accompany climate change - including
increased risks from fire, pest and pathogen out-
breaks and storm damage - could also lead to
changes in forest species and type. In addition, as -
species shift there will be an increase in tree mortal-
ity, which would also decrease productivity, espe-
cially in the short-term.

Because we know how individual species react
to climate, soil conditions and disturbances, it is
possible to make some preliminary estimates on
how trees important to the timber industry in the
White Mountains region could be affected by cli-
mate change. White pine and red oak, currently
the two most important timber species in New
England as a whole, could increase in the White
Mountains region in a warmer climate: oak
because of warmer, drier conditions and white pine
because it tends to become dominant after distur-
bances which may increase due to climate change.
Quality northern hardwoods (sugar maple, ash
and yellow birch) could decline due to changes in
climate, especially extreme or unusual weather.
Spruce and fir could decline as warming tempera-
tures push the trees upward in elevation (see Box
4, page 13). Beech and red maple, which may be
more tolerant of warmer drier conditions, could
increase but are much less valuable as timber
resources.

Because of the many uncertainties discussed,
the ultimate economic impact of the various
changes in forest types on the timber industry is
hard to predict. The timber industry in New
England has been remarkably flexible in its ability
to adapt to changes in timber species harvested in
the past. The industry thus may be able to adapt to
potential losses of spruce and fir and some north-
ern hardwood species, by potential increases in
white pine or oak. However, during transition peri-
ods between forest species, productivity could be
greatly reduced. At this point we can only suggest
that there are potential risks and benefits to the
timber industry of this region and that further
development of forest models is necessary before
more accurate economic models can be developed.




CONCLUSIONS

A scientific consensus exists that human-generated emissions of greenhouse gases to the atmos-
phere are probably having a discernible impact on global climate, and that influence is expected to
increase in the future. If predictions from climate models become reality, many dimensions of our
world will change. While there is a range of plausible outcomes for ecosystems and society, many
scenarios point to significant risks to natural resources and our quality of life .

The White Mountains region provides year-round recreational opportunities for visitors and a
satisfying way of life for residents, largely due to an abundance of natural resources. In turn, these
natural resources are, to a great extent, dependent on climate. We are so used to climate remaining
fairly constant during our lifetimes that we have little prior knowledge to guide us when it changes.
For the White Mountains region there is a range of possible scenarios for the future.

The most optimistic see the region benefiting in some respects. Through a combination of long
growing seasons, wet summers, and carbon dioxide fertilization, these scenarios suggest that trees
and forests will become more productive, will remain healthy and will actually store more biomass as
climate change proceeds. Ski seasons may shorten, but this will be compensated for by longer sum-
mer recreation seasons. Some new tree species may be established and some tree species currently
occurring in the region may die off, but on balance forests would remain healthy and people will
continue to live, work and enjoy the White Mountains much as they always have.

Yet there is a darker vision for this region, another potential outcome of climate change. In
this scenario, as temperatures rise, weather becomes more extreme and less predictable. Winters
with heavy snow are accompanied by early spring warming to produce large-scale flooding.
Longer, hotter, summers lead to drought conditions by early fall increasing the susceptibility of
trees to disease and forests to wildfires. Fall foliage displays are muted and ski seasons are short-
ened. Thawing during winter damages sugar maples and other tree species. Warmer nights and
earlier springs shorten the maple syrup season making syrup production unprofitable in the
region. Summer recreation is less pleasant due to increased smog and uncomfortably hot temper-
atures. Already existing pollution, like acid rain and ozone, combine with climate change to cause
widespread forest declines leading to forest morbidity and mortality. New forests are slow to recol-
onize disturbed areas, leading to large areas of weeds, grasses and shrubs.

We don’t know at this point whether either of these scenarios or one in between might really
unfold if climate change continues as projected. Because the risks are great, the prudent course
would be to try to avert a potentially disastrous result. This implies action to slow and reduce the
emissions of greenhouse gases at local, national and international levels.
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Change. (Eds. JT Houghton, LG Meira Filho, BA Calander, N
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4 see Technical Summary in Climate Change 1995: The Science of
Climate Change. (Eds. JT Houghton, LG Meira Filho, BA
Calander, N Harris, A Kattenberg and K Maskell) Cambridge
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oped countries, in the next 100 years if strategies to reduce acid
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short-lived in the atmosphere, if emissions are decreased, their
cooling effect will decrease quickly. Ironically, reduction of this
form of pollution could result in greater warming due to green-
house gases. See “Climate Change 1994: Radiative Forcing of
Climate Change and An Evaluation of the IPCC 1592 Emissions
Scenarios” (Eds) J.T. Houghton, et al Cambridge University
Press, Cambridge, 1995 for examples of various emissions sce-
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White Mountain National Forest, Laconia, NH)
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Il. The Proposal and Its Unveiling: Strategic and Policy Benefits

At the October 6 event, the President and a set of CEOs could, together, announce a
new Climate Change Partnership for America that recognizes and rewards the commitments
of companies to undertake greenhouse gas emissions reductions in advance of legally binding
targets. The “real tons on the table now” focus of this announcement, whether framed in terms
of a binding commitment to reduce tons of CO2-equivalent, to obtain offsets for emissions
above a specified level, to spend a specified amount of money on procuring emissions
reductions, or some blend of these, would capture the attention of the international community,
demonstrate the seriousness of the President’s commitment to environmental success on the
climate issue, and lock in a core of constituent companies in favor of a Kyoto Protocol that
contains the flexibility tools the Administration has proposed.

The "quid pro quo" for this set of commitments by industry would be a commitment by the
President that any company participating in the Partnership would have the opportunity to earn
early reduction credits that could be transacted in an emissions trading market or used to
comply with future domestic GHG emissions limitation requirements that might be imposed after
the mandatory compliance period of the Kyoto Protocol began. The partnership would provide
a forum for the President to formally recognize that many of the industries that will be called
upon to reduce greenhouse gas emissions are capital stock-intensive and would benefit from a
cushion against economic bumps in the emissions reduction road. Similarly, for fossil-fuel-
intensive firms, the availability of a "bank" of early reduction credits already available to them at
the beginning of the first compliance period would enhance their ability to continue their
economic activity while complying with any GHG emissions obligations.

That these credits would be earned by the companies' achievement of actual emissions
reductions prior to the first compliance period is essential to ensuring the environmental
integrity of the initiative and to the subsequent compliance regime. At the same time, the
emissions reductions achieved during the pre-compliance period to earn such credits would
lower the “business as usual” GHG emissions trajectories, at least of the participating firms. It
is the lowering of these emission trajectories prior to the first budget period that would be
instrumental to avoiding the significant economic disruption that many mow fear emissions limits
could later entail.

In addition, these emissions reductions would yield a direct environmental benefit.
Announcement of such an initiative would put the President and the United States on the
environmental and economic high ground on the climate change issue.



IV. Using a Private GHG Emissions Pool: Assuring Performance; Guarantees and Remedies

A. The Contours of the Corporate Comniitments. The Climate Change Partnership for
America initiative envisions that a group of companies would commit, during the period from
1998 up until the start of a first greenhouse gas emissions budget period (the “early banking”
period), to:

+ Limit their cumulative emissions over the early banking period to a specified
emissions budget level, or spend a specified amount of money (e.g. $10 million per
company) on reducing greenhouse gas emissions during that period, or limit their
emissions to a specified emissions budget level and obtain offsets for any emissions
above that level during the early banking period; and

+ Join an emissions trading “pool” in which each pool participant reports its emissions
performance to the pool during the early banking period, and the pool reports the
pool's emissions performance to the federal government.

0 The emissions trading pool would be a voluntary agreement legally
enforceable among members, with pool members rewarded in relation to
pool emissions performance. ‘

¢ Pool participation would make members eligible to meet their annual
emissions milestones through their own reductions, investing in reduction
projects, trading within the pool, purchasing options, banking, and (if
certified) trading outside the pool.

0 The pool as an entity would provide services to members, including
verification, accounting, and liquidity; vetting off-pool reductions and logging
off-pool sales; and providing an independent channel to government for
reporting purposes.

+ Provide, directly or through the pool, a guarantee, insurance mechanism or backstop
for the emissions commitments of the members.

Because the pool mechanism'’s legal enforceability would provide both environmental and
financial credibility, pool membership would provide a new revenue stream to members through
the sale of reductions and options on reductions. The pool would also assist members in
meeting their insurance/guarantee/backstop obligations. And, pool membership would afford
member companies “green” product and service differentiation.



V. Meshing the Early Banking Partnership with Domestic Implementation of Legally Binding
Emissions Budget Obligations.

Because the Climate Change Partnership for America initiative contemplates that one or more
pools would commence operation well before either domestic or international legal constraints
on GHG emissions took effect, questions will arise (as they have with Climate Challenge) as to
the relationship between pool operations and eventual domestic regulation of GHG. Typical
questions might include:

* [f allowances or permits are allocated on the basis of historic emissions, will pool
participants’ baselines be set so as not to penalize them for early reductions?

* Can pool compliance obligation be substituted for individual company compliance
obligations under whatever domestic regulatory system eventually is established?

These and similar questions would need to be explored by pool candidates and the
Administration as negotiations on a partnership move toward a more fully detailed conclusion.
The fact that these arise as questions that both sides of the partnership would need to grapple
with, however, illustrates how the Climate Change Partnership for America approach of banking
and crediting for early reductions transforms the relationship between industry and government
into one of negotiation toward a mutual goal.
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