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hy has it been so difficult to take the next step of implementing the Kyoto Protocol?
The simple answer is that mechanisms within the Protocol are too complex and
require too many new institutional developments to be plausible. The fundamental

answer is that the Kyoto Protocol is never going to work because it is the wrong

approach to tackling the climage change issue.

L]
- - . . - * * .

The core issue about climate change is how to design a policy response in an environment of

considerable uncertainty. Thete is enough evidence and professional expertise to suggest that

climate change could be a seribus problem. What is required is an insurance policy against the

possibility that climate change tould be very costly to the planet. The key question is: how much

insurance is needed, given the
really know what price we sha

current state of our understanding? The answer is that we don't
uld pay now. We also don't know by how much nations should

reduce carbon dioxide emissions or how quickly.

Nonetheless, the Kyoto Protocd
percent for Annex I countries,
countries, which are listed in A
and include several countries t

to market economies.

1 consists of a specific set of targeted reductions in emissions: 5.2
relative to 1990 emissions, between 2008 and 2012. Annex |
nnex [ of the UNFCCC, are essentially industrialized economies

hat were part of the former Soviet Union which are in transition
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be plausible.

to take the next step of

is that mechanisms within

institutional developments 1o

An Early Action Glimate Change

The target was set even though the negotiators had no way of knowing how costly it
would be to attain. Understandably, countries are refuctant to implement a policy that
could potentially be very costly and whose benefits are uncertain. Although there is
some flexibility built into the Protocol to smooth costs across countries, the total cost

results from the overall targets.

More importantly, only a subset of countries are part of the agreement and those
countries are expected to create new international institutions and laws that can
accommodate the various mechanisms at the foundations of the Protocol. The most
problematic are international trading of emission permits, which requires a system
of monitoring and enforcement that is unlikely to be feasible in the near future, and
the Clean Development Mechanism, which réquires detailed and costly evaluation
of carbon-reducing investment proposals in developing countries on a project by

project basis.

Why has it been so difficult  S01ViR0 the Prodlem

So what can be done? A number of realistic proposals have been

made. One, from Resources for the Future, a Washington, D.C.-

implemew ,ting the Kyato based environmental research organization, would place a cap on

the prices of emission permits that each nation would issue. This

Protocol? The simple answer  would guarantee that the cost of implementing the Protocol would

not exceed a set level.

“ e v

the Protocol are too co mplex An alternative is the McKibbin-Wilcoxen (MW) Proposal, devised

by the author and Peter ]. Wilcoxen, a professor of Economics at

and require too many new the University of Texas at Austin. It proposes a fundamental re-

thinking of the approach embodied in the Kyoto Protocol—fixed
targets and the international trading of emission permits. Both
proposals have evolved over time and can be considered “early
action policies,” while countries still attempt to solve the problems
with the Kyoto Protocol. This brief lays out the key features and advantages of the

MW proposal and its attractiveness as an early action policy.

The McKIBRin-Wiicoxen Pragasal

Rather than centralize the process of reducing carhon emissions and creating new
international institutions, it is better to coordinate responses across countries (what
Richard Cooper of Harvard calls an approach of agreed actions) in an explicit way so
that each country would pay the same price for emitting carbon. Furthermore, it is

) - - - -
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Policy for All Go

appropriate at this stage to create property rights over emissions of carbon dioxide
from burning fossil fuels only. While it would be nice to include alternative gases and

sinks as part of a policy, as in the Kyoto Protocol, it is an administrative nightmare

to deal with them in the near
term and adds enormous
complexity to the task. In the
future these could likely be
added without compromising

the system.

The key innovation of the
MW proposal is that it would
create two emissions-related
assets and associated markets
for both in each country. The
two assets are designed to set
a long-term goal for
emissions and limit the short-
run costs. Fortunately, the
two markets also would
create a mechanism for
managing risks associated
with climate change policy
within each economy so that
little else would need to be
done to implement- a
consistent and simple
market-based approach to
tackling the climate change
issue.
N

The first asset is an emission
permit. This certificate would
entitle its holder to produce

one unit of carbon per year.

. Each permit would have a dute stamp and be vilid only in the year issued. The second
asset is an emission endowment, which is a certificate that would permanently entitle

the holder to an annual emission permit. [The emission endowment is like a

ntries

ey :

Hey Elements of the MeKibbin-Wilcoxen Propasal
Al cou :.'tr'i'es; create two assets:
* ap emission permit which is required by fossil fuel

ndustries to supply a unit of carbon annually;

L a'n_ emission endowment which gives the owner an
e¢mission permit every year forever.

All coﬁﬁ&tries. create two domestie marketss

. -a':domestlc emission permit tradmg system with a fixed
price-of $US10 per ton of carbon in Annex I countries
a-nd a cap price of $US10 in non-Annex I countries;

* a domestic emission endowment trading system with a
f_iexa. ble price.

In QQQG all countries are allowed to make a once-only

allogatibn of emission endowments domestically based on
Kyotu targets for Annex 1 countries and current emissions plu’s
age to he determmed fur non- Annex I countries.

ca_rbcm
ch-ain:v—-coal mines, ml refmenes gas refmers Produc:tmn timt

is exported is sxempted_

Every dgzc’-ade there is a meeting of the Conference of the
Parties to the UNFCCC to evaluate the extent of abatement
and the state of climate science, and to negotiate a new price
for permits.
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government bond, or like stock in a corperation, while the emission permit is the
dividend the corporation pays each year to people who hold the shares. The stock
value is the expected value of Future dividends.

There is a critical difference between the two asset markets. The endowment

Every ten years, there  market would be one in which the supply of carbon is fixed {the goal of

policy) but the price is flexible. The government cannot issue more endow-

would be a negotiation  ments after the initial allocation but can buy back endowments in future

between all countries

years if the target for emissions is to be tightened. Because the endowment

is perpetual, its price would reflect the expected future price of emission

in which the -price fO?’ permits in each year (which is analogous to the relationship between the

stock price and the dividends of a company).

emission permtits is

agreed to and fixed for

the next decade.

Wie treat the market for emission permits—where the price is fixed, but the
output of carbon is variable—quite differently because the permit market is
directly related to the short-run cost of carbon. Every ten years, there would
be a negotiation between all countries in which the price for emission
permits is agreed to and fixed for the next decade. The price of permits would be fixed
in each economy by governments selling additional permits into the market after the
permits generated by the endowments have been fully utilized. Thus, a producer that
wants to produce a unit of carbon for domestic use can get 4 permit in a given year
by either having an existing emission endowment, purchasing an emission
endowment in the endowment market (sold by another private holder of an
endowment), or purchasing an emission permit in the permit market that is either

supplied by i private owner of a permit or the government.

We propose that the initial price of the annual permits—which would determine the
marginal cost of emitting carbon—be set at $10 (U.S.) per ton of carbon, in 1950
dollars. The price would be the same in all markets in all participating countries, and
thus the cost of removing carbon at the margin in each economy would be identical
in the short run. No complicated system of international trading in permits or global
monitoring would be required—addressing a central flaw in the current Kyoto
Protocol. Moreover, the value of permits in the United States would not depend on

how permits are generated in other countries.

In contrast, the price of endowments would be flexible, reflecting the cutcome of
market forces, the period of fixed permit prices in the near future, and the expecta-
tions of private actors as to what is likely to happen after the current negotiation
period. In making spending and investment decisions, industry and consumers would
be expected to respond to both the short-run price signals—which are known for ten-
year periods—as well as the long-run price signals, which are market determined. The

purpose of separating the endowment market from the emissions market is to ensure
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that, over the long run, emissions do not excéed a given limit. The annual emissions
permitting process cannot accomplish this objective since it operates on the basis of
a fixed price (the emissions fee), not a fixed quantity., .

The initial allocation of endowments would be up to each government. We Overall, the naiimlau}’-
propose giving a significant portion to fossil fuel industries as compensation
ificant.structural change that based emissions permit

to galvanize support for the

to shareholders for the capital losses of sign

would result from raising carbon prices, an

N $1l £ ‘ent
policy. We also would allocate a portion to ever and endowment

person in the economy. The

initial allocation of endowments would create a natural constituency program iSﬁIT more
supporting climate change policies because the value of the endowments

in future years would depend on the commitment of the government to appealing than the

pursue sound environmental policies. This would create a mechanism for

. ) (y tocol.
enforcement of the agreement that is exclusive to each country. Ryoto Protoc

Haw lEilli Developing Countries Be Iaduged To Parilcipate?

In discussing carbon emission reductions, i} is important to distinguish between

Annex | countries and developing countries. Failure to do so would unduly inhibit the
growth of the developing world and would ot attract their support for a global

system that is absolutely crucial for a successful policy.

Accordingly, it is appropriate in the case of Annex I countries to use the Kyoto targets
as the endowment allocation within each economy. For developing countries,
however, it is only reasonable to allow endowments far in excess of current require-
ments (the precise levels being subject to international negotiation). With endow-
ments greater than requirements for permits gver the next several decades, the price
of permits in these countries would be zero, dnd thus there also would be no short-
run costs. In contrast, the price of endowments in developing economies would be
positive, since the price would reflect the expected future price of permits. Thus, a
price signal can be introduced to the developing world that will affect current
investment plans without entailing short-run osts.
f L .

A developing country can therefore begin to contribute to a reduction in emissions
with a firm commitment in the form of endowments. This reduction will be realized,
however, only when emissions actually bump|up against the endowment limit. The
faster a country’s economy grows, and thus the faster pace at which emissions are
growing, the more rapidly the endowment constraint will become binding.

Meanwhile, carbon intensive industries will have fewer incentives to move from
Annex | countries into developing countries in order to avoid the carbon charge in
industrial countries, because all countries|will be participating in the overall

emissions reduction program. The differential endowment system—one for first
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world countries, another for developing countries—also would have the added benefit
of factoring in the cost of emissions in decisions by foreign private investors when

decisions are made about whether to commit funds to developing countries.

Overall, the nationally-based emissions permit and endowment program is far more
appealing than the Kyoto Protocol. All institutions would be created and

The k.ey ol{iective fOT managed within each economy. Breakdowns’in the infrastructure of any

those interested in

promoting responsible

given market would not spill over to markets in other countries. To be sure,
there would be fluctuations in the amount of global emissions, but such
variations would be within a downward trend. Furthermore, decentral-

izing responsibility for taking action to individual countries would make the

climate change’policy whole program more sustainable than the Kyoto alternative, which requires

is 1o allow each country

to run its program

participation by all countries in an international permit-trading regime.

Another advantage of the approach proposed here is that the decennial
negotiation on the permit price would allow a great deal of flexibility.

without depending on Monitoring of emissions and thé extent of induced abatement activities

other countries.

could be undertaken more easily than in a global program. If infermatien
changes, then the price of permits could be changed by international
agreement. The endowment market would reflect this information immedi-

ately and would enable more rapid but cost-minimizing adjustment, if required.

An Early Aclion Propssal

The permit and endowment approach can and should be easily implemented in the
United States and all other countries as an early action policy. By establishing such
a system with a low initial price for permits, all domestic institutions that would be
required—if and when the Kyoto Protocol is implemented—would be created in the
meantime. To move from the fixed price system that we propose to a flexible price
system under the Kyoto Protocol, all that is required is to remove the government
intervention from the permit market in 2008 and allow international trading of the
permits at the same time. Alternatively, and more likely, countries that implement the
MW proposal would find that it works so well in providing price signals to consumers
and industry that there will be no need to move to the Kyoto style system in the

coming years.

Summary

The key objective for those interested in promoting responsible climate change policy
is to allow each country to run its program without depending on other countries but
on an overall framework that provides constructive incentives for private actors to
control emissions efficiently. The proposal outlined here would accomplish this
6bjective, ensuring sufficient flexibility for private actors, providing incentives for

developing countries to commit to the system, and creating constituencies within all
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countries to sustain the agreement—all without the need for cross-border inter-

vention,

Finally, raising the price of carbon by a knpwn amount in the short run would

establish the insurance premium to be paid for climate change prevention over

coming years, while reducing the short-run uncertainty for investment planning and

creating a market that accurately prices car
purposes. Credible price signals can guaranted

bon emissions for long-run planning

that emissions of carbon will be lower

than otherwise would have been the case. Perhaps emissions will not be low enough

as time proceeds and we gain better informati

a flexible system of emissions reduction can d

Starting now with small but significant action

on and improved climate science. But
eal with this over time.

is far better than continuing to argue

over the Kyoto Protocol and failing to implement policies that could make a

meaningful start toward emissions reductipn. The current situation generates

enormous uncertainty for investment decisions and compounds the cost of climate

change.
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significantly and the increase in outgassing of the CO; from the
ocean surface wotlld be minimal,

The cost of scquestering CO2 on a commuercial sdale is
expected to be about $1.00 per ton of CO2.  The sales price for CO;
sequestering credits, should they become tradable, should be above
$2.00 per ton of €Oy, 10 include the cost of verificarion, ¢
and profit. It is expected that these aredits would be highly
gince they would not suffer from the problems of fire
leakage and additionality the forest projects for €Oy
face.

) Whi]_ethcm&peﬁmmlalwyagesto.ds-uphaver;ot

Federal Actions”. The purpose of this Executive Order is to
tesponsible officials of federal agencies baving ulli
responsibility for suthorizing and approving actions bymmm
Government to be  informed of pertioent en i

considerations and to teke them intv account along! with
considerations of national policy in making these decisions. | Qaly
actions by the Federal Govermment are covered, so private ocean
fertilization projects are exeppt from this order, The second
possible repulatory hurdle is the London Convention®, in which
Article Il states in part that dumping . dmmtmhﬁepkcwzm
ofmatterforapm‘poseoﬁmr&ranﬂxemedispomltkmeof;
provided that such placement is not contrary to the aims of this

nations could be an alte.ma:ive.

Expected Impacts

technology and the measurement of significant seque
response by the oceas to the planned chelated iror addition co
sigmficant. The costly early actons now being contemplale
covnieract possible fture hmpacts of increased CO; content

atmosp

could be tied to measured conscguences, which could
reversed, This wonld open new ophions, avoid the ymne
ofmemommdmfmamﬂmmmzﬂmbl 2

low humen impact and robust capacity approach to solvin
global warming concerns, should this become nccessary.

For Presentation at ACS National Meeting, Fuel Chemistry Division, April 1-5, 2001
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Conclusion

Many approaches for dealing with the increasc in the CO»
content of the atmosphere have been proposed, but ssquestration by
ocean fertilization has reccived little attention. It is new, far away
and poorly undersiood by many. The initial reaction is that not
enoughmknmlomtaﬁw‘honatthlshme. While this
reaction may have had merit in the past, the last few years have seen
a great ilkrease in kmowledge about the oceans, especially the
equotorial Pacific, where moored and floating buoy svstems,
research vessel voyages and continuous satellite monitoring have all
greatly increased ouwr kmowledge and understandipg, The last
remaining piece of the puzze is to quantify the responsc of this
HNLC ocean water to ron fertilization, which can be done by the
large experiment described heye, Wenowknowmcughtodmg
and carry out this technology demonstration experiment. This
experireent can lead to solving the problem of peoples’ concens
rather that just working cn them. Therefore, this experiment can
save tme and costs while greatly reducing the risk of adverse
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Voyage 2 was carried out in the Gulf of Mexico in early
szl998.0ne9sqummﬂepah:hwasﬂzﬁlizedusingme
enhanced chelated irop-conteining pellets. The ocean conditions
were much more benign (no one got seasick) and we were able to
follow the patch for six days, The pellets acted as cxpected,
dischazgingﬂxechelamdixmovm-apa-iodoffourdays. The result
msabloomofla:gediatomsthatavmgudﬁveﬁmesbackgmmd
and reached seven tmes background.  Further increase in
phytwhnktonmrmiacdbytheabsmoﬁhcmnmqnired
ferﬁblzingelment,pmbablyphosphomus,:ﬁumaorboth_ However,
e.\tapolaxmgovertheinumsedsizctothepmchgaveanesﬁmated
600tonsofdiatomspertonoffaﬁ]izerpellas,arl,800tmsof
diatcmspm'touofcheiatedirmaddedtothewms. Both voyages
intthulfofMe:daoweinlowmiem,lowchlmophyﬂ(LM,C)
waters, which are not favorable to the production of large blooms.
Aﬁﬂhvoyage,SOJREE,hasbamoonductedintheSomhq-n
Ocean'' south of New Zesland Tron sulfate was added to the 20 mi?
pﬂchmdml,S,Smd?&kxptheccm&aﬁonofdimIvedm
at sbout 1.0 smolar versns a background of 0.08 mmolar. The
chlorophyucmuadonmmupbyafactorofsixaudbimby
afadnrofthrec\x&thaprepondermoeofdiammshthebloom. The
incrmseinbiomasswasslowcrintheseﬂ-igidv-menﬁmnatﬂm
equator and the bloom concentration was less, However, the bloom
laswdﬁ)rabotuonemmh,asmeaauedbymtclﬁtemgay.

Thmem@erimcmshaveaddedgmadytomn'lmowiodgeof
the biodynamics and chemistry of the ocean Other yecent
measurements have further increased our undastanding.  These
hawimludedtheteﬂm-edbuoysystms(TAObuoys)asmuasthe
S&WiFSmtellite,insmmentedhmysmddﬁﬁasystems. These
systems have, for the first time, provided continuous foeasurements

potential of ocean fertilization

Planned Technology Demonstration

All of these previous voyages, while
providing s compelling case for jron fertilization m 1INLC waters,
did not provida a solid basis for evaluating (he potential for carbon
scquestration. The fertilized patches were all 50 smal} that they
were all edge; that is, the diffusion in the ocean surface waters is so
great that the result of the fertilization, especially the amount of the
bicmasstha:s&nksbelowd:ethamocﬁm,oouldnotbemm

Therefore, we have desizmed a techpology demansirution using the
longlived chelated iron fertilizer in the HNLC waters of the
equatorial Pacific Ocesn. The fertilized patch will be 5,000 square
mﬂﬁinareaandd&;igmdwsequ&erbetwcmm,omm
2,000,000 tons of CO,. The patch will be laid by a chemical tanker

porthmﬁllaveapatch“dthmironeommﬁmoﬁto4nMFe
intheoeean.aninmofaboutl()tomﬁmsbackgomd Based
onpamhdi&ﬁpaﬁmmadaaminedﬁnmmmmdiminthe
same general Pacific location, the reduction in concentration from
diﬂhsionfortheomteroftbepamhisexpectodtobeabomz%
dmingthe:OdaysoftbemAscienﬁ.ﬂcwamonarmhmel
nsﬁ;gmemnstadwncedtechmlogynincludﬁxgdhectmmem
oftbe:ﬁnkingbionmsmderthcpatch\xdnmmsmtber&q)onscto
thefetﬁﬁzation.Thereseamhwl\nﬂlcmﬁmwustmme
patch, taking samples to compare with the background
measurements made before the patch is laid and, later, outside of the
patch. The academic team will measure all rclevant environmentsl
ﬁn;adsmﬂiltheimpactsvanish,whichisexpeaedtonkeabomzo
days. The ocean ares of the tost sitc is shown in Figure 1.

This &rea is over 2,000 miles from any reef system and jg
waterle.OOOtolS,OOOfeetdeepﬂ:athavehighoxygmoom
Ihetefore,anmﬁathateanominshallowwataswiﬂmtbea
Problem. Redtidcandno:dousalgaetypicallyoocwon]yin shallow
waters so should not be a concern. We will not be adding any new
m'gatﬁanswtheocean,onlymaeasingﬂlenmbasofﬂwseakmdy
there, nisconn-ouodaqmimmtvduparaudthcupweuingsﬂm
occur off of the coast of Pery in all but the El Niiio conditions, so we
expect the environmental impacts to be benign.

Fossible Commercialization
Shouldtheinm:asﬁ:gCO:OO!nmtoftheaumsphcrcbe
determined to have adverse impacts, the farther demonstration of
this technology can provide a sohstion, relieving the comcerns
regardingtheconﬁnuousinmmscoftheseadverseimpm CO;
Sequestering could then be carried out in the equatorial Pagific and
in other HNJLL waters, esposiatly off of Antarctica, the main arcas
oftheomnsMhaveahiﬁncanyofmestnﬁngCO;. For
instame,ifauthscCOgintheatmospherewmsaqwercdinthe
ocmn,itwauldmisethcavmageoomaﬁonofCOzinthcocm
by only about 129%, The ocean chemistry would not be altered

Figure 1. Location of Planned Techniology Demonstration
For Presentation ar ACS National Meeting, Fuel Chemistry Division, April ] -5, 2001
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PROPOSED US POLICY ON CONTROL OF CO, CONTENT OF THE -
TMOSPHERE :

p:) By

Dr. Michael Markels, Jr.
6850 Versar Center
Springfield, Virginia 22151
703-642-6725, voice

+  MMarkels@aol.com

.Fe rua}y 22, 2001
Abstract

Recent articles in Science magazine indicate that the US and Canada
may be a net sink for CQO,, not a net source. Natural sequestration by
agriculture and trees appears to be the cause of the decrease in the
atmospheric CO, content of the winds as they blow from west to east over
North America. This sink is expected to diminish over time so that other
sinks will be required. To maintain the balance, perhaps the best additional
sink is by means of CO; sequ ring through surface fertifization of the
deep tropical ocean, which can handle the impact of a growing population
and economy while removing the future pressure on agriculture land for
additional CO, sequestration. i
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Proposed US Policy on Control of CO. Content of the Atmosphere

Executive Summary

The recent increase in the carbon dioxide (CO2) content of the
atmosphere has given rise to concerns of possible adverse effects on climate
and a call for early actions o address these concem:s. Debate on these matters
has centered on the Kyoto Protocol and the subsequent COP-6 meeting. The
general tenor of these debates has been that the US, as the producer of 24% of
the CO; released into the atmosphere from bumning fossil fuels, is mainly
responsibie for the problem and must bear the largest cost of solving it. Such
"solution” does not include the major use Of sinks to remove the CO, from the
atmosphere but only the emissions. ©

This view completely ignores the fact that the US, Canada and Eurasia do
not add CO: to the atmosphere but, rather, remove it due to the large terrestrial
sinks produced by their forestation and agriculture’. The most recent study
indicates that the wind, blowing from the East Coast of Narth America out over
the Atlantic, has a lower concentration of CO; than the wind blowing in over the
West Coast, making North America a large terrestrial sink®®. This sink has been
modeled but its extent and permanence is controversial 45 Therefore, the US
needs to develop and prove, scientifically, technologies that can add to this sink
and are low cost, environmentally benign, high capacity and long-fived.
Development of sinks, such as sequestration by fertilization of the open ocean
surface is an approach that meets these criteria, With new technologies the US
can address the concems of people regarding the CO» content of the
atmosphere and can welcome other nations to Join in this .endeavor lcoking to
reduce the net CO, production of the world, perhaps to zero, should this prove to
be necessary in the future. :

Introduction

" The CO; content of the atmosphere has risen from about 285 ppm to 367
ppm over the past 50 years. This has produced concerns in many people that
adverse effects will follow, including global warming, sea level rise, destructive
weather patterns, increase in tropical disease and reduced food production
worldwide. While there are some positive effects that have been measured, such
as increased plant growth and increased nighttime temperature in the Arclic,
peoples’ concems remain and must be addressed. This has been done on small
scales by increasing the efficiency of energy production and energy use, getting
more value from each pound of carbon burned as well as small tree planting and
saline aquifer injection projects to produce sinks. Wind and solar energy
production has received large incentives, There has also beer a large shift from
coal to natural gas, which decreases the CO. produced per unit of heat or
electricity generated but with the increases in natural gas prices, at a
considerable cost. In the US there has been an emphasis on increasing the fuel
efficiency of cars and several states have mandated that electric utilities
decrease the net CO, emitted per kilowatt-hour produced. All of this is not
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sufficient to take care of peoples’ concemns, so an intemational agreement has
been sought to move the process forward.

£l

The Kyoto Protocol .

An intemational meeting was held in December 1997 to seek agreed—upon
CO- emissions reductions from the developed countries, embodied in the Kyoto
Protocol. The agreement sets out goals for developed countries averaging 5.2%
below 1990 emissions by 2008 to 2012. This would mean a reduction of about
30% for the US due to our growing economy and poputation. The agreement
mandated reductions that must be verifiable, deliberate (rather that a result of
standard practice), permanent and avoid saturation and [eakage. They must not
include things that would happen anyway and they must "hurt”, Trading of CO2
credits were discouraged, leaving increased efficiency and reduced GNP the
methods of choice. Developing countries were excused on the basis that
* countries like the US were the ones that caused the problem and should feel the
pain of the solution. Emerging nations like China and India also had no
responsibility and can continue to increase their CO2 emissions without limit. The
European nations expected t6 reach their goals by increased efficiency and
conversion from coal to natural gas and nuclear energy. The basic reasoning
was that the US, with 24% of the CO- production, is the major cause of the
problem and therefore should suffer the major loss in GNP, shifting energy-
intensive industries to developing nations. * - )
, COP-6 -
After the Kyoto Protocol was signed a series of meetings were held to iron
out problems and set up workable guidelines to reach the intended goals. These
culminated in COP-6 in The Hague during November 2000. The meeting was
contentious, with the Europeans demanding no CO; trading acrass country
boundaries and restrictions of CO; credits for sequestration, including soil and
trees, with no ocean sequestration included. The US demanded CO; credit
trading and broad sequesteﬁng its as a part of relief for a growing economy
and population. In spite of major concessions by the US the meeting broke up
with no agreement, leaving the Kyoto Protocol in limbo. This essentially clears
the slate and gives the US an oppxc rtumty for a fresh approach to meetmg
peoples' concems. :

o Background for Suggacted Approach .
A new US policy approach is suggested based on two facts:

1. The US and Canada take out more CO; from the atmospheré than
they emit, providing a net CO; sink, not a source,

2 The hamessing of i enuitif and creaftiveness can solve the
problem previously thought to be intractable by such means as
enhanced sinks for CO».

Publtshed studies have shown that North Amenca and Eurasia are not net
emitters of CO- to the atmosphere, but take more CO2 out of the atmosphere by
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agriculture and growing new forest trees than they put in by burning fossil fuels.
The US and Canada are also net sinks for CO, as reported in the most recent
study.>® This is due to the planting of frees in the great plains and increases in
agriculture from irrigation and enhanced farming methods. When a new forest is
planted it sequesters CO, until it matures to the point where the rotting of dead
trees emits as much CO; as the live trees absorb, a climax forest. While the
overall trend for the North American net CO, sink appears secure at this time, the
variation in the values around this trend are large. *° Significant effort will be
needed to continue the net sink for the area, including increasing the efficiency of
fossil fuel use and increasing the use of non-carbon energy sources such as :
nuclear, hydropower and solar-driven devices. The stabilization of the North
American net sink can be enhanced by the increase in land productivity in the US

+ -from new farming technology which is releasing land to provide for new forest
areas, further delaying the retum to a balance of emission and sequestration of
CO; in the US and Canadian land area.® The amournt of net sink of CO,,
including emissions from fossi) fuel buming, is expected to fall slowly in the years
ahead. The key is that North Americais a part of the solution to peoples'
concems, not the problem. While these studies have been available for several
years, they remain controversial. More measurements of CO» content of the
atmosphere need to be made to characterize the overall CO; flux and more -
modeling must be carried out to decrease the margin of error in the predictions.
The key point is that sinks count. The enhancement of sinks should be a
comerstane of the new US policy going forward,

The Impact of New Technology

The inventiveness of mankind will continue to solve problems, including
this one. The key is to continue the present trend of diminishing CO2 emissions
per person and per dollar of GNP. While we can expect this trend to continue,
and perhaps accelerate, the greatest gains are expected to be in CO, .
sequestration. Several technologies are under investigation but one, i
sequestration of CO, in the deep ocean by fertilization of the ocean surface,
appears to have the greatest potential. Here a chelated iron fertilizer of the type

that is currently soid in local garden shops is spread on the ocean surface. This
produces a bloom of plant life, mostly diatoms, which double or triple every day,
using up the fertilizing elements, after which they die and sink through the
thermocline at about 75 feet per day and are trapped in the deep ccean. This
technology has been tested in five separate iron fertilization voyages, all of which
produced a bloom. They were all too small {about 9 to 30 square miles) o allow
for measurement of the amount of biomass sequestered. This can be done in a
proposed technology demonstration voyage in the equatorial Pacific with a 5,000
square mile fertilized area’. '

The technology to be demonstrated is;
* Lowcost, about $2.00 per ton of CO, sequestered.
» Environmentally benign since it does just what the ocean does naturally in
- upwellings, only in a different place.- .
"3
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« Long lasting since the deep ocean waters only come back to the surface
through upwellings after an average of about 1600 years.

o High capacity since just the waters of the Pacific Ocean west of the
Galapagos Islands could, if necessary, sequester about 400 million tons of
CO; per year with the continuous fertilization of about 3 million square miles
of deep open ocean. This amount of CO» sequestered Is 20% of the 2000
million tons of CO2 that the US puts into the atmosphere from burming fossil
fuels and making cement. : :

e Of low ocean impact since 400 milfion tons is miniscule in comparison to the
total CO2 equivalent content of the ocean, which is 145,000,000 miliion tons.

« Without problems of additionality since this process does not reduce other
sequestration or loss of CO- from the atmosphere due to other human
interventions.

The US needs to have available a technology of this kind in order to keep its
net CO; production negative in the future and to have the ability to help to
assuage the concemns of people about the impacts of other couniries such as
India and China as we go forward., To do this the US should carry out continuing

The US should take the view that we will continue to help the world to
cope with the possible adverse effects of the increase in the CO- content of the
atmosphere, should they arise. This can be done completely unilaterally and
outside the Kyoto Protocol. The US can continue to be a net sink of CO2 as we
have in the past and can take steps to develop technologies that will assure that
this will continue after the forest and agricutture sinks balance the fossil fuel CO>

production in the future.

The US should use these technologies to address the concerns of other
nations resulting from the increase in CO, content of the atmosphere to reduce
the rate of increase, or even to reverse i, if this should become necessary. We
should invite other nations to join with us in this endeavor.

! Ciais, et al, "A large northemn hemisphere terrestrial CO2 sink indicated by the "*C/'C ratio of atmospheric
CO2", Science 269, pp 1098-1102
2 Tans and White, "In balance, with a litfle help from the plants”, Science 281, pp 183-184,
3 Fan, etal, "A large terrestriaj carbon sink in North America implied by atmasphenc and oceanic carbon
dioxide data and modeks™, Science 282, 18 Ogt 1998, pp 442-446.
4 Fung, ., “Variable carbon sinks”, Science 290, pp1313.
s Bousquet, et 2), "Regional changes in carbon dioxide fluxes of land =nd oceans since 1980", Scrence 290,
17 Nov 2000 pp 1342-1346.
S Ausubel, J.H., "The great reversal nature's chance to restore tand and sea”, Technology in Sodely, 22
(2000) pp 289-301,

Markels, et al, "The sequestration of carbor dioxide in the deep ocean by fertilization™, paper 400847, ACS
National Meeting Aug 20-24, 2000.
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Davis Stubs
Toe On QF
Solution

BY TINA DAVIS

© Bager to solve a key patt of
California’s sncrgy puzzle, Gov. Gray
Davis unveiled a proposal late Taes-
day pimed at ensuring ayment for
owar produced by su-cagled qualify-
facilities. But his sunouncement
annoyed utilities and angered QFs.
Davis (D) szid he wants to move
quickly to resolve the necds of the
facility owners—muany, of

whom have received little of no pay-
ment for their power since last year,
Fo that end, the California Public Udli-
ties Commission will vete on Davis’
propagal Tuesday, the governer said,

‘| in an offort to' get payment qnderway

again by Aprdl 1.

" QFs have become pivatal of late
because ‘they have takon up to 3,100
mefawatts of pawct offline in Califor-
nia due to the inability of the state’s
ncarly bankrupt i:.w,ostur-owned ntili-
tics to pay for the power. If the staio
had access w the power, it wonld net
have necded to implement the siate-

wide rolling blackouts that took place

Monday and Tuesday this weck.

Althongh most of the facilities are
small, altogether QFs produce: sbout
30 percent of California’s power, 2
larges segment than any single power
genemstor inthe state, according to the

| California Bnergy Commission,

While Iarger generators bave be-
sun seiling power to—and receiving
ymuntfmm——theatzte’a Depariment
of Water Resources, QF owners ar®
locked into long-term contracts with
financially ailing Pacific Gas & Elec-
mic and Southera Califernia Edison.
The small generators—which have
special federal status as qualifying
(Continued on page 2)
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" “NNSA and DOE are in
administration,” NNSA said in s swatement. ~ L ‘

. at the budget and programs for the next fiscal year and wants to sssure the
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SA Cuts Funding For
tonium Disposal Fac:j]ity

BY GEORGE LOBSENZ

The National Nu:le;;' Seccurity Administration will scrap fscal year
2002 funding for a planned plutonfum vitrifi cation facility in what could

major chaunge in U.S. nuclear nouproliferation policy. .
a scmi-attonomous ageucy within the Energy Department that '

runs the/U.S. puclear weapans complex, said it would not procesd nextyear
with the design of the-so-called immobilization facility, which previously

au 4 key part of DOE's gdual-track program to disposc of surplus
plutonivm. ' ' . o ’
indicated the decision was dictated by budget consiraints, apd
3 the immobilization facility was being delayed, natkilled. Tt slso
proceeding with the other track of the plutonium disposal program,
alls for converting sarplus ‘plutenium into mixed oxide, or MOX,

the midst of the budget cydie for the new
«Tha administration is looking

most effective use of monies available. -

.- (Continued an page 4)
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sions of sulfur dioxids, nitrogen oxides

partioulsr, Howkips said
would not work without & fixm limit on carbon dioxide.

reducticns

commitment thet no new emis¢ion reduction raquirements would be handed
my the Bovironmental Protection Agency fora anumber of years.

Utilities suppost the concept of integrated regnlation because it would

give them greater certainty on their long-term regulatory costs. However,

the multi-pollutant concept suffered a clesr setback when President Bush—

Senator Falls Flat In Pushing

2-Less Multi-Pollutant Plan

BY CHRIS HOLLY

chairman of the Senaie Environment and Public Works Committee
ay tried but failed to gef emgironmmentalsts ta sign on 1o his vision
ti-pollutznt regulatory program that would regulnte utility cmis-
and mercury but make carbon

ernissions outs voluntary. .
Robert. Smith (R-NH.) proposed such o regime ot o clean air

ittas hearing on b ing cleap air law gnd the nation's energy-

peeds, but David Hawkins, the cloan air guru of the nation’s environmental

ity to whom Smith floated the trial balleen, politely but firmly shet
emissions traciing progrixps falvured by
exchange focused on

te reguletion of key utilisy poliutants and
from utilities in exchange for giving the industry 2

brealdng a cRMPAED progaise—recently announced he was cpposed to any
corbon limit

(GaﬁﬁmJa;:i on page 4)
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Dedpite Bush’'s anneuncement,
Smith has remsined enthusgisstic
about the concept, saying he wants to
require wiilities to cut SO2, NOx and
mercury but allow valuntary CQO2
CuIs.

to aseume that greenhause gas reduc-
tions a7e being raade in other ssctors
through p guite of government poli-
cics. :

“If we make all those assump-
tions, why ia it necessary to regulate
spécifically the power plants’ emis-
siouns bf carbon?" Smith akked. "Are
you inzisting that it be'commaxd and
conmrol, ‘end-of-pipe, end of power
.| plant emission-controls on carbon?.
. Hawkins feplied thit envitonmen-

talists’ don"t necegsarily lke com-~

mote thap industry does, but said if
‘| utilities aren"tagked to cut CO2 along
with SO2, NOx and mercury, the
economics’ of pollution eontrel fi-
nancing could lead many urilities to
adopt amissians ebatermnont strategies

" Inthat vein, Smith asked Howkins.

mand-aud-control regulation any’

carbon reduction mandates that force
them to change fuels or make other
expensive changes later in the de-
cade. :

“YWe think that a taxget for carben
necds to be an intogral part of [the]
legislation,” Hawkms said, noting

, the success af utilities in cutting SO2

reduction costs under the l:a}i:and-
wade Acid Rain Program, By finding
emission reduction strategics that
account for all four pollutants, utili-
ties will lower the cast of compliance
for each poltutant, he said, .
Smith asked if it would ba enough
to give sredits to utilities that, in the
courge of curting SO2, NOx and mer-
cury, slso voluntarily reduce CO2

emissions directly or indirectly,.

through planting trees, for sxampie.

Hawkins replied: “Well, a credit
is useful If thers iz an obligation that
one appliss the cradit to, but if you
don't have sny obligation to limit
sarbon then whether or not you pur-
sue an opportunity to reduce carbon
is going to be premy questionzhle,

COZ"LeSS MMZﬁ‘POllutant Plan. « » -{Continusd from page ons)

the Clean Air Act with 1I.5. energy

policy, Linda Stuniz, former deputy .
Energy secretary and now an attor- |

ney with investar-owned utility cli-
ents, said Congress must ensure that
utllities not be required to phase out
their use of coal. Instead, lawmakers
must establish policiés to ensure that
technologies are doveloped to allow
coal to be burned more sleanly znd
efficiently, she said, ‘

. Stontz, s key player in the enact-
ment of the 1990 Clean Adr Act

Amendments ‘aud the 1992 Energy-

Policy Act, said the power crisis. in
Califernia 4rd other Westem states
is dup in some 'measure to tho diffi-
culty generators have had in obtain-
ing NOx offsets for new Fawur
plants——particulerly in California,
She noted that in response to the
crisis, Washington Gov. Gary Locke

(D) bas asked EPA for waivers from |

f=deral emissions limits to sllow the
use of diese] generators to keep his
siate’s lights on.

_ "Thesc units aye far dirtjer, by five

] that could leave them-—and their
ratepayers—financially vainerableto

bocause why are you domg it?”,
In discussing how to barmonize

or gix orders of magnirude, than coal-

fired plants,” Stontz said.

' Plutonium Disposal Facili

“‘fn this particular program wa are continping with
tha MOX facility design and constyuction—but sxe .
*opting w look at other aspects, such as the immobiliza-

_ " tion facilily, in possible future budget cycles.”

. NNSA pfficials had no other details on budget - -
considerations, but other sources have said the agency'is
facing significant cuts in its n oliferztion programs,

. However, some sources said the budget cuts sould

. provide-3 pretoxt for killing the immabilization program

+ and nsing existing DOE facilities to dispose of tha | |
platonium materials that are supposed fo be vimified.

. That would represent a major departure from DOE's
‘plutonium disposal program, as decided upon by the |

. deparmment several years ago following an exhaustive
programumatic review, It also would dgviate from the
texths of a U.S.-Russisn agresment under which both -
conntries agreed to use both MOX fuel and immobiliza~
tion to get rid of SO tons of surplus plutonium sach.

The immobilization fecility, to be built at DOE’s
Savannsh River Site in South Carclina, is supposed to
prepare for dispasal 17 metric tons of plutonum |
contained in scrap materisls left. over from papt nuclear
weagons production. The materials are to be vifrified
into g glassified waste fonm, poured into cans and then
placed inside large canisters of high-level radicactive
waste for nnderground disposal. The vitrification
process is aimed at immobilizing the waste in 4 highly
radioactive package so the plutonium cannot leak Into

“the'environment or be racovered for Wweapans use, !

The screp material is congidered unsuitable for

Iy F unding Clut... (From psgs one)

converiion into MOX fuel because the plutonium would
have to undergo expensive purification processes.

In addition, Clinton administration officials said
immobilization was needed so the United States could
have a dual-track plutenium dispossl strategy that
assured there would be a viable disposal method if one
method or the other were to run into technical problems.

Immebilization alse has had strong sl\tjlpporr from
amtimuclear groups who are eppoged to MDX fuel
betanse it would make commercial use of weapons-

. usable plutonium, faising proliferation concerns.

Not gurprisingly, those groups expressed alarm at
NNSA's funding decision.
 “We aro quite disnurbed thai théy appéaar to be
defunding the tmmobilization program,” said Tom
Clements, an official with the. Nuclear Control Institute.
“It’s prudent to keep this track open and apemative.” -

However, jumabilization has been viswed with suspi-
cion by same DOR officials who say existing nuclear

_ roprocessing canyons at Savennsh River could be used to

dispose of plutonium regidues withour the expenss and
uncsrtinty of building the immobilization facility.

'Usiug the canyons could purify pluronium sufficiently
for it to be uged in MOX fasl—and it would please
South Carolina’s pelitically powerfil cangressional -
delegation, which wanty to keep the aging canyons
rming to maintain joba. : .

-Using the canyons slso could raduce the cost and -
complexity of the MOX effort, which is running intg
difficulty in doveloping plutonium purification proczsses.
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PROGRESSIVE POLICY INSTIHTUTE

Reframing the Climate Change Debate
The United States Should Build A Domestic Market Now
for Greenhouse Gas Emissions Reductions

Jon Naimon and Debra S. Knopman

Forget the dead-end debate about whether the Kyotc; climate change treaty negotiated in
1997 is too much, too soon, or too little, too late. Evenif this particular agreement is never
ratified by the Senate, the United States still needs a plan to help stabilize the build-up of

greenhouse gases in the atmosphere. The plan proposed here harnesses market forces and

rewards businesses, governments, a
greenhouse gas emissions. Following

nd individuals when they take action to reduce
this course, the United States could begin to address

the climate change threat without slowing economic growth.

Fossil fuel combustion, forest

destruction, and intensive animal agriculture have

pumped up atmospheric concentrations of greenhouse gases like carbon dioxide and

methane to their highest levels in 160,
. gas concentrations are expected to be

D00 years. By the end of the next century, greenhouse
twice what they were at the dawn of the industrial

age. Studies of past climate, using ice cores from Antarctica, Greenland, and other historical

evidence, show a close connection be
higher global average temperatures.
current climate patterns. For the Uni
induced changes in seasonal temper
provecostly but ultimately manageat

tween high concentrations of greenhouse gases and
Higher temperatures could raise sea levels and alter
ted States and other industrialized nations, climate-
atures, rainfall, storms, drought, and floods could
le. Many developing countries with weak economies

and even shakier social structures will have a much harder time adapting to these changes,

particularly if they occur rapidly.! -

The climate change threat is ynlikely to go away any time soon. Based on current

science, greenhouse gas-triggered change is likely to happen—but just when, where, and
how obvious its effects will be are highly uncertain.” The dilemma is how to devise a policy
whose benefits won’tbe seen for generations, yet whose costs will be feltnow. Thelag time

between action and reaction is so

long that even if nations immediately cut back on

emissions of greenhouse gases, atmospheric concentrations would not decline appreciably

for close to a century.’

‘Congress has been polarize
uncertainties surrounding climate ch
MI) has led the charge in Congress to

d and paralyzed by the’scientific and economic
ange. For the last two years; Rep. Joe Knollenberg (R-
impose a ban on Administration action to implement

the Kyoto treaty except for basic res

legislation to grant credits to businesses that take voluntary

gases has now stalled.

arch on climate change.* Action on once-promising

actions to reduce greenhouse
4

There is a viable, near-term lternative to the false choices of the "Kydtd or Bust”

debate. Government, business, and

dividuals live with uncertainty about bad weather
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Figure 1. Trends in atmospheric carbon dipxide concentrations and temperature change over th
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Source: Bamola et. at., Oak Ridge National Laboratory, 1997

and econormic downturns every day, and have found ways to act prudently. Businesses
and consumers buy all sorts of insurance and other financial products to reduce financial
risks. Public agencies build dams, reservoirs, and levees to reduce the risks of floods and
droughts. Property owners make buildings earthquake-proof and lower risks of physical
damage. Businesses diversify their interests and investments to buffer their bottom line
from economic downturns. .

. Congress should get over its Kyoto complex and adopt a "no regrets” market-based
policy that deals sensibly with the threat of climate change. The policy has three objectives:

" -

> Put the United States on a path that leads to real reductions in national greenhouse
‘ gas emissions; - ' -

e Minimize the costs of emission reductions to businesses and taxpayers; and

> Equitably spread the costs and benefits of U.S. climate policy across the economy.

+

Traditional Regulation Won‘t Do

The first generation of environmental regulation (so-called "command and control")
simply wasn’t designed for the greenhouse gas problem. Because of the diversity of
greenhouse gas emissions sources and even greater diversity of processes for reducing
greenhouse gas emissions, traditional, prescriptive regulation would be impractical,
inefficient, and politically unsustainable.® Under the first generation approach, Congress
decides which industries should be regulated, and government regulators tell businesses
which technologies to use to comply with regulation, based on their estimates of dorporate

’
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costs of compliance. Then, by setting deadlines for compliance, regulators decide whenand
how much pain the companies should endure to comply with the rules.’

The greenhouse gas challenge presents an opportunity to advance a "second
generation” model of market-based incentives and information disclosure that recognizes
the significant environmental impact from consumers, consumer products, service
industries, and numerous governm%‘nt agencies. In a second generation approach like
emissions trading, government sets the environmental goals and rules, but lets the private
sector determine optimal ways of achieving the goals under the rules.® Somé€ etonomists
still prefer a direct, across-the-board tax on greenhouse gas emissions or on the carbon
content of fuels, but a broad, new tax is unlikely to gain public acceptance anytime soon.’

».;
]

Build a Market Now e \. | .

The single most imporiant action Congress could take is to establish a domestic market for
greenhouse gas emission credits. A market would provide a positive economic incentive
for companies, public agencies, and consumers toreduce their emissions. A market would
encourage those with the lowest incremental costs to make reductions first. Building a
market would increase the value of voluntary greenhouse gas reductions taken by many
companies. Further, an organized market would reduce speculation about economiceffects
of climate change policies by demonstrating real-world costs of emissions reductions."

The U.S. pioneering experience with controlling sulfur dioxide emissions shows that
a properly designed emissions trading market works. The trading program, established by
the Clean Air Amendments of 1990, sets a graduated series of “caps” on total national
emissions of sulfur dioxide. The government allocates credits to electric utilities
corresponding to the amount of sulfur dioxide emissions permissible under law; these
credits can then be traded among the utilities and others. The "cap and trade” program
lowered sulfur dioxide emissions below the required levels at a cost of less than $1 billion
compared to an estimated $4.5 billion price tag for conventional "command and control”
regulation.” *

Here's how Congress should initiate a market for greenhouse gas emissions:

> Authorize a "cap and trade” program that would initially set a limit on overall
greenhouse gas emissions corresponding to year 2000 levels;

> Specify initial allocation of credits to existing generators of greenhouse gas
emissions, setting aside 5 percent of credits to auction for new market entrants;

> Reduce the overall cap by 1 percent each year;

> Require those who receive initial credits to pass them through to customers who

indirectly reduce their greenhouse gas emissions;

> Include government agencies as full market participants with the same
responsibilities as companies;

» Push government purchasing toward more energy-efficient and climate-friendly

goods and services; .




- Implement a greenhouse gas information disclosure program to communicate
relevant environmental performance information to the public and financial
markets; and o

> Phase out the administrative allocation of emission credits over 10 to 15 years and
gradually replace with an auction of emissions credits.
Witha national cap on total emissions declining by only 1 percent each year and fhe ability
to purchase emissions credits, the potential economic impact of the emissions market on
energy-intensive industries would be minimal. Indeed, last year’s economy offers hard
evidence of this proposition: preliminary numbers from 1998 suggest thatemissions barely
increased (0.4 percent) as the economy continued to expand (3.9 percent growth),!?
Getting an emissions trading market up and running would reduce the economic
risk that government might require businesses to take abruptaction later. Companies could
reduce emissions gradually instead of being required to rapidly retire capital equipment.
Further, the market would create economic opportunities for companies and individuals
who participate in the trading directly. ’

Figure 2. U.S. greenhouse gas emissions by gas for 1998 in million metric tons of carbon equivalent. (HFCs are
hydrofluorocarbons, PFCs are perfluorocarbons, SF6 is sulfur hexafluoride, and CO2 is carbon dioxide).”?
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- An Emissions Trading Market Offers Multiple Incentives

£ ~ *

Reducing greenhouse gas emissions means changing sources and efficiency of energy use.
Nearly 85 percent of greenhouse gases produced within U.S. borders arise from fossil fuel
combustion for energy use; the rest comes from methane from landfills, coal mines, oil and
gas operations, and agriculture. : )

By 2000, the greatest source of demand growth for electricity in the United States may
well be home office equipment, not aluminum smelters.” This means that a successful
greenhouse gas emissions reduction program will need to extend beyond the largest
industrial companies, and engage almost every sector of the economy, including commuters.
More than 30 percent of U.S. greenhouse gas emissions come from energy used by
commercial and residential activities like lighting, heating, and cooling offices and homes,
and operating computers and electrical appliances. Driving cars and trucks and other forms
of transportation account for another third of total emissions—about the same fraction as
industry. .~ : -
. . N H
Figure 3: LS. primary energy consumption and|sources of greenhouse gas emissions by economic sector for 1997.”

*
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The vast majority of U.S. companies do not yet perceive much value in greenhouse
gas emissions reductions in the absence of clearer regulatory policy. As an executive at a
large electric utility remarked, "We’ve done the voluntary program and have the-green
stamps. Before we do more, we need to know how we can redeem these ‘green’ stamps."'

In other words, companies need to know that a broad, viable, and stable national
marketplace will develop before undertaking more voluntary activities with’uncertain
payoffs. .| P . .

In Europe, Australia, and in the US. informal "over-the-counter” (OTC) capital
_market, companies and governments have been experimenting with greenhouse gas
emissions trading."” Withouta formal market, however, the price of reductions varies widely

_ from trade to trade, and only the companies with the largest emissions participate. For
example, insome projects to reduce greenhouse gas emissions and store carbon,pficesrange

£
L4
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from pennies per ton of carbon dioxide emissions avoided to over $5 per ton avoided. A
broader and more transparent market would iron out these Inconsistencies in pricing.
Some of the most successful corporations in America (and the world) have already
devised long-range greenhouse gas emissions reduction programs.’* To tap the full power
of the marketplace—including the unique skills of financial intermediaries—Congress needs
to formally establish U.S, policy, national emission caps, and rules for measurement and
enforcement. , . S

Key Features of a Domestic Emissions Trading Market

Congress should direct the President to establisha "cap and trade” emissions credit program
modeled on the successful sulfur dioxide emissions program. Credits would be defined in
terms of a ton equivalent of CO,. The sulfur dioxide program covers only a few thousand
power plants that are responsible for 70 percent of the domestic sulfur dioxide emissions,

. - = Table1. Proposed recipients of initial greenhouse gas emissions allocations, accounting for between 70-80 percent of total
U.S. emissions of carbon dioxide.

RECIPIENTS OF INITIAL ALLOCATION CREDITS APPROX.
NUMBER OF ENTITIES

Electric utilities ; ~1000 -

Industrial co-generation facilities . ~1000s

Industrial direct emitters ~10,000s

Commercial fleets (trucks, planes, and autos) ~10,000s

Public agencies (federal, regional, state, and local) ~1000s

Large organizations with commuters (over 10,000 employees) ~ ~10,000s

brokerage firms. Brokers who help connect willing buyers and sellers would not receive
allocations, but would be allowed to buy and sell credits, aggregating emissions from smaller

expanding the community of participants in a regulated market, the incremental burden of

the regulation (if any) on an individual economic sector would be lower tharrif that sector
were singled out for attention.
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Table 2. Summary of rules for the’praposed dom

estic greenhouse gas emissions trading market.

FEATURE

RULE

RATIONALE

Authority to allocate
credits

A federal mteragency

group

Greenhouse gas emissions credits are public
goods transferred to the private angd public
sectors. -

Base year for allocating | Year 2000 Market operations should begin from
credits present levels, using the best available
information.
Transferability Fully transferable to third | Small businesses and consumers can gain
; parties . | direct economic benefits from reducing
greenhouse gas emissions.
Form of allocation Credits for carbon dioxide , | Other greenhouse gases should be added
credits (CO,) and other gases after the first several years of market
(when added to the operahons
market) expressed as __
metric CO, ton5s using . J
international conversion
standards. » - -
"Pass through” Direct emitters required to | Businesses that save energy can obtain
requirements pass along credits for greenhouse gas (GHG) emission credits if
v energy efficien ’ they reduce their demand for GHG-
improvements to their producmg electricity.
customers as a If companies fail to pass through credits to
requirement for receiving | customers, then they lose their entitlement to
" allocation credits. "free” credits and instead have to buy credits
on auction market.

Third-party allocations

Third parties not provided
initial allocah ns may

customers or other small
generators and apply for
GHG emissions credits.
Organizationsireceiving
initial allocations are
required to pass through

Organizations that build or retrofit energy-
efficient buildings should be allowed to
obtain GHG credits. Manufacturers that
lease energy-efficient computing systems
could obtain GHG credits as part of deals
with customers who get them from direct
emitters, like their power supplier.

F3

verifiable credits.
Annual reductionin = | Al GHG allocations To achieve real reductions in greenhouse gas
cap on emissions reduced by 1 percent per emissions gradually, the cap on allocations
year. : needs to decline in an incremental and

»

predictable way. The "grandfathering” of
allocation credits will be phased out over
time and replaced by auctioning.

3




Expanding the scope of a regulated greenhouse gas market can change the political
dynamic from "whose ox gets gored” to how different industries can cooperate to identify
the least costly solutions for reducing greenhouse gas emissions on a nationa) basis. This
provision secures an economic incentive for financiers to support greenhouse gas emission

" reduction activities. For example, several firms have put together deals that would resultin

the trading of about 10 million tons of carbon dioxide emissions." These "demonstration”
trades were limited, notby corporate economics, but by lack of federal action on establishing

an organized market framework.

Table 3. Examples of emissions trading that could occur in the proposed domestic market, assuming the "pass

- through"requirement.

4 4
t

POTENTIAL SELLER

POTENTIAL BUYER

Owner of power plant converts from coal to natural gas

Ovmer of coal-fired power plant used for peak loads

Building owner who reconfigures lighting, heating, and
air conditionin_g to gain energy efficiency

Industrial emitter seeking to avoid expensive upgrades
of a soon-to-be-retired facility

Parcel delivery service upgrades truck fleet to include
very low-emissions vehicles

Regional air quality fund purchases and retires credits

Privately-operated “cash for clunker” program -

"| Conservation organization retires credits

b

Beginning in 2001, the federal government should begin a process of making market
allocations for other greenhouse gases such as methane and nitrogen oxides which have
proportionally greater effects than carbon dioxide Over time, other key greenhouse gases
should be included. # Other specific features of the market are discussed below.

Disclose Emissions Data .

- -

Large emitters throughout the economy--including major energy users such as government
agencies, the service industry, and transportation companies—should publish estimates of
greenhouse gas emissions in a standardized format to be placed on the Internet. The federal
government would use these estimates to set allocations, This disclosure would enhance the
information base on which market participants can act and also allow the public to
incorporate information on greenhouse gas emissions and developments into their private

buying decisions.

Information disclosure can be a powerful tool. The Toxic Release Inventory (TRI),

inTRI, the government imposes stiff penalties. In the chemical industry alone, emissions per
unit of revenue have fallen by over 50 percent in the last five years, although overall
emissions in some sectors have risen.? Similar requirements to disclose greenhouse gas
emissions should lead to high levels of compliance and stronger incentives to improve
greenhouse gas emissions estimation methods.2 )
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Small emitters of greenhouse gases should havea choice about whether to participate
in the market or not. If they choose to not participate, they should be exempt from
mandatory reporting and administrative allocations. If they choose to enter the market as
a buyer or seller, they should submit t appropriate reporting requirements. Insome cases,
these smaller players may be able to capture the "low-hanging fruit” of cheap emissions
reductions compared to industries that are already intensively working to minjimize energy
Ccosts. . -y oo

Companies that purchase energy efficient products should be allowed tobuy and sell
credits in an emissions trading market. The pass-through provision enables them to get
credit for greenhouse gas emissions reductions as a consequence of their actions. Congress
should direct the U.S. Environmental Protection Agency (EPA) to expand product
information standards such as Ener Star to increase the market pull for products that are
more greenhouse gas efficient. The EPA allows companies to use their Energy Star "seal of
approval"if the products meetEPA’s iteria for energy efficiency. The program takes credit
for encouraging gains in the efficiency of over 3,200 products in 25 product categories.” The
advance has been achieved by thousands of companies who purchase energy-efficient office
equipment and other goods, however, even though they are not necessarily direct emitters
of greenhouse gases.

Allocate Rights to Emit Now, Auction Later
. - ¥ . . y

. The heart of the political challenge of establishing a greenhouse gas emissions market ishow

the government distributes emissio credits to initiate the market. Either the government

could hand out the credits for free, called "grandfathering,” oritcould auction the credits and
use the revenue generated from the auction to reduce payroll taxes or pay down the national
debt.* .l . ’

In the market proposed here, initial allocations are based on grandfathering existing
large sources of greenhouse gas emissions. Grandfathering.avoids compelling major
greenhouse gas emitters tobid for the "right" to continue their operations. In the early stages
of the market, 5 percent of the credits should be set aside for auctioning among new market
entrants. Over time, the auction set-aside should be progressively increased. -

_ Company-specific allocations of greenhouse gas emission credits would be granted
by the federal government on the basis of a1 percent per year reduction for the next 10 years,
using the year 2000 emissions as a baseline.?® This level of certainty would be more amenable
to companies than other, less predic table schemes to adjust emissions caps.

Energy suppliers and others whoreceive grandfathered allocations wouldberequired
to pass through credits to customers who demonstrate real, net reductions in energy use.
This "pass.through" requirement is essential to broadening participation in the market to
include companies, property owners, and others who adopt more energy-efficient products
and processes. - . -

The missing players in the proposed market are personal vehicle owners.
(Commercial fleets are included.) There are several approaches that could be taken to deal
with their inclusion in the market. The simplest is to build on California’s experience with
. major employers who can earn air uality "credits” from actions to reduce emissions taken
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regions, aggregate their emissions through a certification process, and gain entry to the
allocation or auction process. Alternatively, the vehicle emission problem could be dealt
with using modified fuel efficiency standards.?

Circumscribe the Role of Government -
# ¥

~

The yearly reduction in allowable greenhouse gas emission credits should be the same for
each regulated entity: 1 percent of the previous year’s cap. This takes the government out of

costs, if any, of environmental regulations on private firms. An across-the-board reduction
leaves the government with a smaller, well-defined role of administering a database of
emissions estimates; determining greenhouse gas emission goals on the basis of those
estimates, providing a legal forum for trading greenhouse gas credits, assuring the public
that goals have been obtained, and adjudicating disputes that may arise.

*

Regulate Government Agencies as Market Players

¥ £

Federal and state government agencies should not receive a carte blanche "carve out" from
emissions limits, but rather should be required to meet greenhouse gas targets based on
estimated 2000 emissions—just like private sector actors. The federal government is the
- largest energy consumer in the United States. The economic burden on private
entiies~which may well be more energy-efficient by virtue of their economic

executive order in June 1999 to push federal agencies toward greater energy efficiency and
lower greenhouse gas emissions.? - ) :

A few states like Oregon and New Jersey are already moving on this front. A pilot
program underway in Portland, Oregon, estimates the greenhouse gas emissionsof various

Uncle Sam Can Buy Green Too - -

In addition to participating in an emissions trading market, federal procurement could

included, the public sector may represent over 5 percent of the buying power in the United
States. A federal procurement initiative that encourages agencies to add greenhouse gas
emissions per unit of production to their lists of buying criteria could have a tremendous
impact on companies supplying goods and services. In the past, federal procurement has
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been responsible for the rapid development of solar photovoltaics, wind turbines,
aeroderivitive turbines, superconducting transmission, and several other significant
contributions to current efforts to reduce atmospheric greenhouse gases.

If public agencies are clever, they may be able to meet their 1 percent emissions
reductions per year through better procurement without incurring any incremental costs. If
that is not possible, agencies could contract for greenhouse gas emissions reduction services
from energy service companies. Stimulated by the June 1999 Executive Order, some federal

_agencies are already moving toward green procurement, but much more could be done.”
If agencies still can’t meet their annual greenhouse gas reduction targets by either of these
means, they could be permitted to purchase credits in the market, subject to limitations on
direct conflicts of interest. . ‘ ; :

Seed a Futures Market : .. 5

Buyers and sellersin oil, electricity, grain, and other commodity markets limit their exposure
to big swings in commodity prices through the use of option and other derivative contracts.”
Market players in greenhouse gas emissions trading also should be allowed to purchase
option contracts to limit their risk of losses when the price of greenhouse gas emissions
credits rises or falls. For example, a hedge against an increase in price of a greenhouse gas
emissions credits may be the purchase of an option contract that offers the right to purchase
10 million tons at $1.00 per ton. With thathedge, an electric utility could proceed withiits less
than $1.00 per ton activities, but know that if the market price went to $2.00 a ton, the
company's additional costs would be limited if it still had to purchase more credits to meet
its requirements. ‘ :

- To price these option contracts, the financial community and buyers and sellers of
emnissions credits and options need to know that there will be some stability in government-
set "rules of the game"” for reducing greenhouse gas emissions. For example, as additional
greenhouse gases are added to the trading market, the government would need to maintain
consistent definitions of trades and other emissions reduction actions allowable under the
law. However, the market—not government or think tanks—should set prices for credits and
options contracts. Government cannot and should not be in the business of estimating
business compliance costs which vary widely among firms and across sectors.

Additional Measures To Strengthen the Domestic Policy

Congress should take other low-cost actions to strengthen the proposed climate change
policy such as: ' y

Provide an “early bird” credit for voluntary action on greenhouse gas emissions reductions and
storage projects in advance of the domestic market's operation.

Two bills are pending in Congress to do just this.”' To maximize future flexibility when a
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domestic emissions trading market is activated, Congress should place a cap of 2 percent of
the U.S. annual greenhouse gas budget that could be allocated to these voluntary actions.

Expand scientific work and field testing of means to measure "carbon sinks,” the consumption of
carbon by trees, crops, soil, and oceans. '

Among the most innovative approaches to reducing greenhouse gas emissions are actions
that enhance the uptake of carbon by soils, forests, croplands, and water bodies—called
"sequestration." Unfortunately, several practical problems preclude the use of carbon sinks
as part of the backbone of a U.S. trading regime over the next several years.* For the time
being, greenhouse gas sequestration projects should be treated separately from greenhouse
gas emissions reduction efforts. The United States should commit to a five year schedule to
develop a scientifically acceptable approach to dealing with carbon sinks,

Set the rules to grant credits from investments in developing countries that yield verifiable, net

o~

reductions in greenhouse gas emissions. ;

U.S. negotiators should continue to push for establishing rules to provide credits for
investments in developing countries that result in net reductions in greenhouse gas
emissions—called “joint implementation" in the United States and the "clean development
mechanism" in the Kyoto protocol. Even if the Kyoto treaty fails, these investment rules
would still offer some consistency in crediting international actions that would have value
under a different climate change treaty. U.S. companies could provide developing countries
with the technologies to control greenhouse gas emissions as their economies grow. An
international agreement could further stipulate that developing countries would be required
to submit large joint implementation projects for competitive bid.* -

Stimulate research on innovative energy and other technologies.

-

Research and development of new energy technologies depends on relative prices of energy
and on the private sector’s perception of consistent federal and state tax and regulatory
policies. By developing a market for greenhouse gas reductions and a framework for
rewarding companies that figure out ways to achjeve reductions, the government would
likely spur more development of new technologies than it would by tinkering with the tax
code.*

Conclusions

A domestic emissions trading market is a model second generation program. The proposed
"cap and trade" program for greenhouse gas emissions harnesses market forces and keeps
the government out of the business of choosing technologies to accomplish an environmental
goal. Further, a wide variety of market actors could actually profit from making climate-
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friendly economic choices under the second generation model for greenhouse gas emissions
reductions.

This proposal avoids reliance on international organizations and developing countries’
actions. At the same time, it would put the United States within striking range of the Kyoto
targets within the next decade or so, and serve as a market-oriented model {or action by
other countries—a necessity for diminishing the climate change threat over the long term.

The proposed market reduces economic costs and dislocations by spreading the burden of
domestic greenhouse gas emissions reductions throughout the economy, including
l consumers, rapidly growing service industries, and government. While industry has been
the primary target of the first generation of environmental regulation, itis only responsible
for about one third of total U.S. greenhouse gas emissions. Hence, spreading the
responsibility for emissions reductions increases fairness and decreases costs for the high
greenhouse gas emissions industries, a major concern voiced by organized labor. 3

The time has come to drop the rancor and mistrust engendered by the Kyoto treaty, and
address the threat of climate change without shortchanging the U.S. economy.
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The Power Elite

By Brody Mullins

-

B The nation’s largest energy providers and users ill
launch a broad coalition today to generate support for
a new national energy policy. The high-powered coali-
tion, dubbed the Alliance for Energy and Economic
Growth, plans a multimillion dollar campaign to per-
suade members of Congress to back plans to increase

- U.S. supplies of coal, oil, natural gas and nuclear fuel.

The coalition, to be unveiled at a news conference,

will sponsor television and radig commercials, host/me-
dia events, lobby White House staff and members of Con-

gress and brief House'and Senate staff. “The cou try”

needs a new energy policy, and there needs to be jone
group to push the ball forward,” said Darrell Henry, di-
rector of public affairs for the American Gas Association,
who helped organize the group. ,
The alliance will provide a “united voice in support
of a national energy policy, a structure to guide and co-
ordinate an advocacy effort and a vehicle to enlis{ the
support of the American public,” said Bruce Josten, the

U.S. Chamber of Commerce’s executive vice president of
government affairs, in a letter sent to 875 trade asspcia--

tions earlier this month.

In recent interviews, lobbyists who helped shape the
group said they have patterned the alliance on a string
of coalitions designed to support other industry priori-
ties, such as the Tax Relief Coalition and another oali-
tion that backed the congressional repeal of ergonomics
regulations. “Before you can pass any major piece of leg-
islation, you need to persuade people that there i real
need to act,” said one coalition organizer.

The energy coalition will be unveiled today with more
than 100 members, but its organizers believe it will soon
double or triple in size — making it one of the largest en-
ergy coalitions ever assembled. The full coalition hopes
to be in place when the White House unveils its national
energy policy in two weeks.

The alliance will be led by a full-time executiye di-
rector — who has yet to be selected from a handful of re-
maining candidates — and a management committee
stacked with K Street heavyweights, including Josten,
National Association of Manufacturers Senior Vice Pres-
ident Michael Baroody, American Iron and Steel Institute
CEO Andrew Sharkey and American Forest and Paper As-
sociation CEOQ Henson Moore.

The heads of Washington's largest energy trade groups
— including David Parker, CEO of the American Gas As-
sociation; Red Cavaney, CEO of the American Petr leum

Institute; Thomas Kuhn, CEO of the Edison Electric In-
stitute; Barry Russell, president of the Independent Pe-

‘troleum Association of America; Jerald Halvorsen, pres-

ident of Interstate National Gas Association; Jack Gerard,
CEO of the National Mining Association; and Joe Colvin,
CEO of the Nuclear Energy Institute — also hold con-
siderable power in the coalition. Most of the big energy
groups were required to pump $ 100,000 or more into the
coalition as an entry fee.

The coalition also will include hundreds of other cor-
porate members, representing virtually every industry
involved in the energy sector — from the developers of
advanced computer systems that pinpoint energy re-
serves far below the earth’s surface to the companies
that pipe, ship and haul fuel to refineries and generators
to the commercial and residential consumers who use
the final product to power assembly lines, forklifts and
cell phones. Some of these members will be required to
pay at least $5,000 to sit on a steering committee. But the
bulk of the coalition's members will not be required to
support the group financially.

B Nevertheless, some of the energy industry’s smaller
players have refused to join the Alliance for Energy
and Economic Growth because they believe they will
be dwarfed. “1f | were to participate, I am lucky iflama
small fin on the small fish,” said one association head
who declined to join. Other lobbyists complain that
the coalition will be dominated by energy-producing
companies and will ignore consumers.

The coalition also has come under fire for reversing
course and deciding to hire an executive director. Some
lobbyists complain that it does not make sense to hire
a full-time executive. “A lot of companies are saying,
‘Why are we hiring a Washington office and paying as-
sociation dues just to start a new coalition and hire a
chief executive?” asked Don Duncan, vice president of
government relations for Phillips Petroleum Co., which
will not become a paying member. “In my opinion, it's
a waste of the trade association’s members’ money,” he
added.

Even so, Duncan may join the Alliance because he be-
lieves it will play an important role in putting energy pol-
icy on the nation’s agenda. Said Duncan, “The coalition
has a tremendous value in getting the issue up front and
center.”

— CONTACT: BMULLINS@NATIONALIOURNAL.COM
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causing nitrogen oxide.

Maqsachusetts.

federal legislation.”
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The new standards unveiled Monday by actmg Gov. Jane Swift
also will limit mercury emissions and require deep cuts in
emissions of sulfur dioxide, which causes acid rain, and smog-

«  The regulations will apply to the state's six dirtiest power
plants, which produce 40 percent of the electricity used in

. + Mass. Announces Emissions Rules

Updated 5:46 AM ET April 24, 2001

By JOHN McELHENNY, Associated Press Writer

BOSTON (AP) - Massachusetts will become the first state to
. limit carbon dioxide emissions from power plants under clean-
 air rules set to go into effect in June.

" "This sets the bar for any other state that is doing power plant
clean ups," said Conrad Schneider, a spokesman for Clean Air
Task Force, a national environmental advocacy group that
montitors power plant emissions. "And it sets the bar for the .
national debate for what the level of reduction should be in

Proposals to limit carbon dioxide emissions surged onto the
national scene last month when Swift's fellow Republican,
+ President Bush, reversed a campaign pledge to push for carbon

dioxide power plant limits.

"He and I, in this case, came to a different conclusion,” Swift -

said as she announced the new Massachusetts regulations.

http://news.excite.com/news/ap/010424/05/plant-emissions
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Power plants would be required to cut average carbon dioxide
emissions by 10 percent under the new reghlations. Many
scientists believe such emissions are causing the Earth to warm |
significantly. ‘

Printer-friendly format
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Efforts to cut carbon dioxide e}nissions have often presented a . Shop E)(Cite
political challenge for state officials because the reductions
have little direct impact locally. LEiTANNICA
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"] know that climate change is a global problem - but that does
not mean we should sit around and wait for global solutions,” -
said state Environmental Affairs Secretary BobDurand. |,

Britannica 2000 $62.04

A spokesman for the Competitive Power Coalition of New B,'A—LH m ;'115, 49
England, an industry group, said the strict rules would lead to - Run-Off Game $29.98
higher electric rates and increase the risk of outages. Swift Collections
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CLIMATE CHANGE: Entergy to hold C02 emissions at 2000 level
J.L. Laws, Greenwire staff writer, May 4, 2001 P

Entergy Corp., a power producer which serves some 2.6 million homes and businesses in
" the Southeast, on Thursday became the first U.S. utility to pledge it will cut emissions of
the greenhouse gas carbon dioxide (CO2). T v
Working with the green group Environmental Defense, New Orleans-based Entergy plans
to cut CO2 emissions to its year 2000 level of 50 million tons, even though it plans to
. increase power gereration by 25 percent over the next five vears. The company plans to
, Spend $25 million making improvements to its domestic fossil fuel plants, which generate
17,500 megawatts of electricity for its customers in Arkansas, Louisiana, Mississippi and
* east Texas, said Arthur Wiese, Entergy's vice president for corporate communications.
The company does not yet know how much the effort will cost, Wiese said.
One of the main reasons Entergy decided to cut CO2 emissions is the threat its home state
faces from a rise in sea levels due to rising global temperatures, Wiese said.

In March, President Bush broke a campaign pledge to regulate utilities' CO2 emissions,
saying CO2 is not a pollutant under the Clean Air Act and that such regulations would
adversely affect both U.S. energy supplies and the economy. Later that month, Bush
rejected the Kyoto Protocol, 2 1997 agreement requiring industrialized countries to cut
greenhouse gas (GHG) emissions an average 5 percent below 1990 levels no later than
2012, saying it was unfair because it excused developing countries from mandatory GHG
cuts.

-+

"We are not taking a pot shot at the Bush administration. We are simply doing what we
think is responsible to do, and what we hope other companies will decide to do as well,"
Wiese said. "We do not need to wait for all of the countries in the world to come up with
a plan for us to go ahead and get this done."

A press release from Environmental Defense on the Entergy pledge made no reference to
Bush's record. Another environmental group, however, took advantage of a Ford Motor
Co. announcement to toss a dart in Bush's direction Thursday.

Ford's corporate citizenship report, released Thursday, announced the creation of an
executive team to find ways to fight global warming, prompting Sierra Club lobbyist Dan
Becker to say Bush should "give Bill Ford and Jac Nasser a call about the effects of
global warming." Ford previously announced it would increase the fuel efficiency of its
sport utility vehicles 25 percent by 2005. Ford's report said the team will focus on the
automaker's five-year production cycle, "complex economic and social forces" that
impact land, vehicle use and fuel prices while trying to maintain value for its
shareholders.




Wiese said Entergy's nuclear assets, used to produce electricity sold on the open market,
will not be counted toward its CO2 redlintion target. The company will work with

Environmental Defense to design progr

s to reach its target, he said.

"Entergy's first priority is to reduce greenhouse gas pollution within our own operations.
We expect to achieve at least 80 percent of the reduction in this way," Entergy CEO I.
Wayne Leonard said in a written statement. "Entergy also believes that extending our
reach outside our walls for ways to reduce greenhouse gas emissions will stimulate
innovation and create incentives for finding new ways to aggressively cut pollution in the

most practical, cost-effective manner possible.”

Environmental Defense Executive Director Fred Krupp said: "As we have learned from

¥

past experience, it is possible to cut emissions and still provide products to customers and
profits to shareholders. Entergy’s leadership in this arena should encourage other electric

utilities to take similar steps to reduce pollution.”
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A Climate Policy That Works
' William K. Reilly ’

President Bush and Christie Whitman, the administrator of the Environmental
Protection Agency, have now definitively abandoned any intention to regulate
carbon dioxide from utilities and confirmed that they oppose the Kyoto Protocol,
the international treaty to fight global warming. - -

Many the world over are speculating on the significance of these moves, some
countries concluding they can relax their own efforts to reduce greenhouse gas
emissions, others despairing that the United States may not lead on the
environmental issue of the era.

Is there another way to address the problem of climate change while
accommodating the Bush administration's concerns about the science and the costs
of a climate policy? Is there a conservative response to global warming?

I'believe that a distinctive Bush policy on climate could involve three parts. First,
the administration should ask the National Academies of Science and of
Engineering to review the scientific evidence on climate change and the
availability of energy-efficient technologies -- both issues on which the president
has expressed concern. The Intergovernmental Panel on Climate Change has
recently concluded that anthropogenic emissions have "contributed substantially"
to warming. The National Academies could be asked to review the panel's
findings, along with the state of technologies. In this way, President Bush could
fulfill his campaign promise to follow the science on climate.

Second, the administration should ask the private sector what it can achieve by
way of energy efficiency. What is practical and cost-effective, and how quickly
can it be done? It is little known, though quite astonishing, that 11 major
companies, eight of them American, have committed to reducing greenhouse gas
emissions by a total that exceeds the reductions required of Britain under Kyoto.
United Technologies, .B.M., Baxter, Polaroid and others have committed to
improve energy efficiency, or to cut carbon dioxide, by at least 25 percent.
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And those who say these are only com: itrrfer_1ts should look at DuPont, the nation's
largest chemical company, which has already reduced its greenhouse gas emissions
by 50 percent and promises to cut them by 65 percent by 2010. It has also pledged
that 10 percent of its energy needs will be met by renewable sources by that time.
After consulting carefully with companies, the administration should identify
realistic goals for the major sectors of the economy. Auto executives, for example,
have indicated that their industry ¢ ot make the substantial changes called for by
Kyoto in the next seven years but could achieve major improvements in 10to 15
years. The president needs to get the qutomobile companies and other important
industries to spell out what they ‘can achieve and then commit to these goals.
Finally, we must realize that very fe\]‘countries are cutting emissions; most will
not come close to equaling the reductions required of the United States by the ,
Kyoto Protocol. Many nations would support the administration if it instead made
a convincing commitment o abide by the 1992 international convention to combat
global warming -- which President Bush's father signed -- while also agreeing to
exceed the goals of Kyoto over a longer period of time. Such commitments would
permit a more orderly replacement 0 capital equipment and put to Test CONCerns

that energy taxes are required or that electricity supplies would be disrupted.

President Bush and many in the Senate have decrifed} the Kyoto Protocol's failure to
require cuts in greenhouse gases from developing countries. But the United States
must have a cogent, credible policy efore it can speak with authority to :
developing countries. A v :

e b

China, second only to America in its emission of greenhouse gases, has actually
reduced its carbon emissions over the past five years. The Chinese, in an effort to
curb suffocating air pollution, have educed coal subsidies, switched to cleaner
transportation fuels and converted power plants 10 natural gas from coal. Helping
the Chinese to make further progress could be another distinctive element of the

Bush climate policy.. .
In sum, there is another way: Review the state of science and technology, involve

the private sector, set realistic goals'and seriously engage developing countries.
This is the path toward energy efficiency and progress on the environment.
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The Impact of Municipal Solid Waste Management on Greenhouse Gas
Emissions in the United States
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ABSTRACT- . ' !
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’

' Technologlcal advancements i in United States (U.S.) municipal solid waste (MSW)
dlsposal and a focus on the environmental advantages of integrated MSW management have
greatly reduced the environmental impacts of MSW management, including greenhouse gas
(GHG) emlssmns ThlS study was conducted to track changes in GHG emissions over time from
the management of MSW. ‘A baseline 1974 MSW management strategy, consustmg of limited

Pl

. recycling and landfills without gas collection, was compared to today's integrated MSW

. management strategies that mclude recychng, composting, waste-to-energy combust1on and

landfills with gas collection and ehergy recovery. Included in the analysis are the benefits of -
materials recycling and energy recovery to the extent that these displace virgin raw materials and
fossil fuel electricity production, respectively. The 1mpact of MSW management decmons on
carbon sinks is also addressed: !
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¥
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The results show that the actions taken in U.S. communities have significantly reduced .
potential GHG emissions. GHG emissions from MSW management in 1974 were estimated to

, ~be 36 million metric tons carbon equivalents (MMTCE). Yet, even with doubled waste -

generatlon today, using modern MSW management téchniques has lowered estimated GHG
‘emlssmns 't6 10 MMTCE. Without today's MSW management practices, annual GHG emissions

" would be nearly 51 MMTCE. Thus, more than 41 MMTCE per year are being avoided as

compared to potent1al GHG emissions if 1974 practices were still being used.

r R . # - H
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One of the most difficult challenges faced by U.S. cities is the management of MSW. .=
Local officials have made difficult decisions for more than a century regarding the proper *
management, environmental impacts, and costs to collect, recycle, transport, and dispose of
MSW. The results of those decisions directly impact residents. Selection of collection,
transportation, recycling, treatment, and disposal systems can determine the number of recycling
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bins under a sink or in the backyard, the

day people must place their garbage at the curb; the

truck routes through residential streets, and the time that people might awake to the sound of
garbage trucks rumbling through alleys and streets. Thus, MSW management can be a

significant local issue for municipalities. .

However, MSW management als
management decisions made by mayors,

s

o is an issue of global significance. The MSW

county executives, and city and county councils and

boards can impact the release of GHG emissions that are attributed to global climate change.
GHG emissions can trap heat in the atmosphere and lead to warming the planet and changing our
weather. According to the U.S. Environmental Protection Agency's (EPA's) latest inventory of

GHG emissions,' the waste management

sector represents about 4% of total U.S. anthropogenic

GHG emissions. However, the waste management sector offers broad opportunities for GHG

reductions due to linkages to other sector

s (e.g., energy, industrial processes, forestry, and land

use change). The potential for global climate change due to the release of GHGs is being debated

both nationally and internationally and h
from MSW management.

This study is one such investigati
Mayors through funding by the Integrate

as led to investigating ways to reduce GHG emissions

™

on that was conducted for the U.S. Conference of
d Waste Services Association. The study examined the

effect of local MSW management decisions on GHG emissions during the past 25 years. The
scope of the study included all activities that play a role in MSW management from the point at

which the waste is collected to its ultimat
in this study were collection, recycling, ¢
(with and without gas collection and ener

e disposition. The MSW management options included

omposting, waste-to-energy combustion, and landfills

gy recovery). The environmental aspects of fuel and

electricity consumption were included, as well as the displacement of virgin raw materials

through recycling and the displacement o
recovery from MSW. The GHG emissiol
and methane (CH,). Other GHG emissio
(N,0) were not included. The impact of
addressed using EPA's Office of Solid W
carbon sequestration and storage.

f fossil-fuel-based electrical energy through energy

ns studied in this analysis were carbon dioxide (CO,)
ns such as perfluorocarbons (PFCs) and nitrous oxide
MSW management decisions on carbon sinks was also
aste WARM model® and is discussed in the sections on

The technical analysis for this study was conducted by Research Triangle Institute (RTI)

under the direction of EPA's Office of Re

support tool developed through a coopera
Development and RTI. Representatives f

Association, U.S. Conference of Mayors,

Environmental Industry Associations, W

cooperatively to review this analysis.

search and Development using data and a decision
tive agreement between EPA's Office of Research and
rom the U.S. EPA, RTI, Integrated Waste Services
Solid Waste Association of North America,

1ste Management Inc., and ICF Consulting worked




METHODOLOGY ) L

To calculate the GHG emissions from MSW management, a general MSW management
strategy used by cities in 1974 was examined as a baseline and compared to today's general
strategy. Data from the years 1974 and 1997 were used in this analysis to estimate GHG
emissions 25 years ago and today. 1997 is the most recent year for which comprehensive
information is available about MSW. However, when more recent data were available for
specific assumptions (e.g., 1999 recycling rate), the analysis incorporated such information

-accordingly. As illustrated in Figure 1, most MSW in 1974 was disposed of in landfills without
modern technology (e.g., liners, leachate collection systems, and landfill gas control systems) and
with limited recycling. The majority of the world's population still dispose of MSW in this
manner. More advanced methods, such as waste-to-energy combustion and landfills with gas
collection and energy recovery systems, were not widely used in 1974 and still remain widely
unavailable around the world due to their cost and other factors. :

&

Mixed Waste 93% > Landfill Without
Collection Gas Control’

Presorted t
Presorted 7% Material
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. Collection ngggi‘lli?yry

l

' Materials to Reprocessing

Figure 1. 1974 Waste Management Scenario.
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Today's general MSW management strategy is illustrated in Figure 2 and includes an
‘integrated mix of recycling, composting, waste-to-energy combustion, and landfills. Each
technology plays an important part in reducing GHG emissions that would otherwise be released
into the atmosphere. Figure 3 shows the mix of waste management technologies used in 1974
compared to today. The methodology used for this study is intended to illustrate GHG reductions
from integrated solid waste management strategies. Due to changes in waste volume,
composition, and rate of emissions per ton of waste, this study was not designed to compare
GHG reduction potential between specific MSW management technologtes (e.g., recycling
versus combustion).
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Figure 2. Today’s Waste Management Scenario.
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Figure 3. Past and Present Technologies Used to Manage U.S. Waste Generated
(Note: Today’s Recycling Level Today Includes Recycling [23%] and Composting [5%]).




The methodology used in this study is based on a holistic approach using life-cycle
assessment and full cost accounting. The recently completed decision support tool for North
America was used to calculate the GHG emissions resulting from MSW management practices.
(The decision support tool and life-cycle inventory database for North America were developed
through a cooperative effort between EPA’s Office of Research and Development, RTI, and its
partners—North Carolina State University, University of Wisconsin-Madison, Franklin
Associates, Roy F. Weston, and Five Winds Infernational.) The decision support tool analyzes
GHG emissions from waste collection, transport, recycling, composting, combustion, and land
disposal. The tool considers the direct GHG emissions from each waste management practice as
well as the GHG emissions associated with the production of fuels and electricity consumed by
the practice. ¢ : )

Table 1 provides a complete list of GHG emission sources associated with the waste
management technologies considered in the study. Data were not available for PFCs and N,O
across all waste management practices. As additional data become available, they can be
included in future analyses. Although only GHGs were addressed in this studfz, the decision
support tool provides data for cost, energy consumption, and a variety of additional air emissions
and water pollutants. ‘

Approximately 1.5% of the 1974 total waste stream and 5% of the 1997 waste stream
included waste constituents that are not addressed by the decision support tool. These
constituents include items such as durable goods, other paper and plastic packaging, wood waste,
rubber tires, textiles, and lead-acid batteries. To complete the analysis for this study, data for
these constituents were obtained from the EPA Office of Solid Waste WARM model.

The energy consumed and environmental releases associated with production of new
products as well as those saved by using recycled instead of virgin resources were considered. In
addition to considering recycled materials, emission savings were also calculated for MSW
management strategies (namely waste-to-energy combustion and landfill) where energy was
recovered. In calculating the emission savings associated with energy recovery, the “saved”
energy was assumed to result from offsetting the national electric grid. For every kilowatt-hour
of electricity produced from MSW, the analysis assumed that a kilowatt-hour of electricity
produced from fossil fuels was not generated and therefore these emissions were avoided. In
cases where an MSW management practice requires energy, the analysis took into consideration
the energy associated with the use and production of that energy as well as the emissions
associated with the production of that energy (for example, the production of a gallon of diesel

fuel).
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Table 1. Sources and Savings of G

Technologic

>HG Emissions from MSW Management-Related
es Included in the Analysis.

Waste Management Activity or
Process

GHG Emissions (CH, and CO, fossil) Sources

Collection (recyclubles and mixed (
waste) P
Material Recovery Facilities ¢
1¢

P

aj

Yard Waste Composting Facility q
. P

Combustion (waste-to-energy) C
a0

Landfill D
C

P

0

Transportation C
Pr:

“ombustion of diesel in collection vehicles
roduction of diesel and electricity (used in garage)

ombustion of diesel used for rolling stock (front-end
baders, etc.)

roduction of diesel and electnc1ty (used in building
nd for equipment)

ombustion of diesel used for rolling s‘;tlo'ck
roduction of diesel and electricity (used for equipment)

ombustion of waste
fsets from electricity produced

ecomposition of waste )
ombustion of diesel used for rolling stock
roduction of diesel

ffsets from electricity produced

ombustion of diesel used for vehicles
oduction of diesel

Reprocessing of Recyclables

"‘O

=

cyclables recovered; offsets mclude energy- and
ocess-related data

%(fsets (net gains or decreases) from reprocessing

To complete this study, information about MSW generation and composition was needed
for 1974 and today. We used three primary data sources to calculate MSW generation and

composition:

] U.S. EPA's Municipal Solid Waste Characterization Report for 1998 (providing
information about 1997 waste trends, composition, and generation)’
L Unpublished waste characterization data for 1974 from Franklin Associates®

® . U.S. Bureau of the Census

The EPA and Franklin Associates
for U.S. MSW management practices. T
from 115 million metric tons in 1974 to 1

historical housing data.’

waste characterization studies provide data available
¢ amount of MSW generated in the U.S. increased

97 million metric tons today.> Waste composition

data are shown in Table 2, and waste generation and management data are shown in Table 3.




P ' “Table 2. Waste Composition.’*

Composition (%)*

. 1974 - ‘Today
Waste Category Residentiai Commercial Residential Commercial

Yard Trimmings, Leaves” 13.0 5.0 '
Yard Trimmings, Grass® 13.0 10.0

Yard Trimmings, Branches® 112 . ~ 450 .o
Newsprint ' 12.3 2.2 7.5 1.8
Corrugated Cardboard ~ c22 20.6 2.4 29.3
Office Paper ' 11 33 1.4 5.7
Phone Books Lo e - 02 0.2
Books o 3.0 0.7

Magazines " 2.9 ‘

3 Class Mail ' 2.5 1.8
HDPE - Translucent’ ! ' 0.5 !
HDPE - Pigmented® 22 - 1.2

PET? 0.5 0.2
Steel Cans 1.8 . 5.7 2.0 0.7
Ferrous Metal - Other . 0.3 ‘
Aluminum - Food Cans © 05 0.2 1.0 0.4
Aluminum - Other Cans 0.3 '
Aluminum - Foil and Closures 0.6

Glass - Clear® C 94 2.1 3.8 1.1
Glass - Brown® 6.0 14 2.4 0.7
_Glass - Green® . 1.7 o 04 0.7 =« i 0.2
Paper - Nonrecyclable 10.4 19.7

Food Waste 11.0 8.8

Other Organic Materials ' ' 29.5 , 40.2
Plastic - Nonrecyclable , ' l ! 4.3

Metals - Nonrecyclable , . 03 . ) .
Miscellaneous - : 34.5 17.2 17.7

 Numbers may not add up to 100% due to rounding.

Yard waste split between leaves, grass, and branches was assumed to be 35, 35, and 30%, respectively.
HDPE = high-density polyethylene. ’

PET = polyethylene terephthalate.

b
[+
d
¢ Glass composition split between clear, brown, and green was assumed to be 55, 35, and 10%, respectively.




Table 3. Waste Genera

Waste Flow

e ————— =

tion and Management (Metric Tons)**

Today

1974

Collection of Yar_d Waste ) . . 10,400,000
Collection of Recyclables 6,700,000 35,200,000
Collection of Mixed Waste 108,000,000 151,000,000
Recovery of Recyclables in MRF* (material sent to 8,380,000 k 43,300,000
reprocessing)

Composting of Yard Waste -10,400,000
Combustion of Waste with Energy Recovery 29,600,000
Landfilling of Mixed Waste 108,000,000 122,000,000
Landfilling of Ash from Combustion 7,280,000

* MRF = mixed recovery facility.

U.S. Census data® were used to esf
commercial waste generators. The compc
composted were set at the levels of recycl
national data sets. The composition of m:
Table 4. In evaluating recycling and com
and a composting rate of 5%.

timate the number of residential, multifamily, and
bsition and quantities of materials recycled and

ing reported by the U.S. EPA and Franklin Associates
aterials that are recycled and composted is presented in
posting, we assumed a current recycling rate of 23%

t

For this study, the typical waste management technologies used in 1974 and today were

modeled. Figure 3 compares the differenc

In 1974, waste management primarily inv

waste was recycled as commingled materi

landfills without gas control.

Today's MSW management strateg
showed that about 5% of all waste is colle

the waste is collected for recycling. Recy

recovery and composting facilities, respec

About 15% of the U.S. MSW was
facilities nationwide. Emissions from was

test results provided to the U.S. EPA and i

e in management practices between 1974 and today.
olved the collection of mixed MSW. About 7% of
al. The'remaining 93% of the waste was disposed of in

zies have changed significantly since 1974. Data’

cted as yard waste and composted, and about 23% of
cled and composted materials were managed at material
tively, according to the characterization reports.

used to generate electricity at 102 waste-to-energy
ste-to-energy facilities were based on actual emissions
ndividual state environmental agencies.®




Table 4. Recovery Rates of Materials.>*

Recovery of Materials (%)°,

1974 ’ Today

Waste Category Residential Commercial "Re:sidential Commercial
Yard Trimmings, Leaves 46.0 )
Yard Trimmings, Grass . 46.0
Yard Trimmings, Branches 46.0
Newsprint ‘ 29.3 49 64.3 10.7
Corrugated Cardboard 3.1 296 7.6 73.9
Office Paper 0.9 31.2 T20 67.3
Phone Books ) 18.6
Books 13.1 78.1
Magazines 47.8
3" Class Mail 28.0
HDPE - Translucent® ’ 31.3 '
HDPE - Pigmented® 9.7
PET*® 49.5 22.0
Steel Cans ' 4.2 2.8 64.0 504
Ferrous Metal - Other Y05 ‘ 13.3 e
Aluminum Cans 272 16.2 58.3 49.6
Aluminum - Foil and Closures ) 7.4
Glass - Clear 2.8 32 245 - 275
Glass - Brown 2.8 3.2 231 25.9
Glass - Green 28 3.2 - 53.8 60.5

Recovery of materials is defined as the percentage of a material generated that is recycled. Where appropriate,
materials that were recycled based on U.S. EPA data were combined into a similar waste category for which
reprocessing data were available. For example, 3" Class Mail and Phone Books recycled in 1997 were combined
into the Books category. This assumption makes some recovery numbers appear high.

b HDPE = high-density polyethylene.

¢ PET = polyethylene terephthalate. -

- For this study, we assumed that 50% of MSW is landfilled at sites equipped with landfill
gas collection, and at those facilities, half of the gas was flared and half was used for energy
recovery. A landfill gas collection efficiency of 75% was used in this analysis and a CH,
oxidation rate of 20% was used. These assumptions were verified through communication with
industry groups. C '




Role of Carbon Sequestration and Storage

When CO, is removed from the atmosphere by photosynthesis or other processes and
stored in sinks (like forests or soil), it is sequestered. One of the more controversial issues with
accounting for GHG emissions from MSW management is associated with whether carbon sinks
should be considered. There is no current consensus on methodology or data for carbon storage
in forests, soils, and landfills. During the series of peer reviews conducted on the methodology
developed for the decision support tool, the recommendation from the peer reviewers was that
carbon sequestration should not be considered unless a full product life cycle was being analyzed.
Therefore, the current version of the decision support tool does not account for carbon sinks
resulting from forests, soils, and landfilis.

EPA's Office of Solid Waste used a different methodology in a report that was released in
1998 to support its voluntary partnership program on climate change and MSW management.
This methodology tracks carbon storage related to waste processes and tracks carbon associated
with fossil fuel and nonenergy GHGs such as PFCs and N,O. The principal carbon storage
mechanisms addressed are changes in forest carbon stocks related to paper and wood recycling,
long-term storage of carbon in landfills, and accumulation of carbon in soils resulting from
compost application. Carbon storage from combustion ash residue was also studied and was
estimated to be negligible. Although carbon storage in forests, soils, and landfills clearly has a
strong influence on net GHG emissions, the exact accounting methods that should be used to
quantify them are still a matter of spirited debate since many scientific and policy questions
remain to be resolved. However, the U.S, EPA currently includes estimates of carbon storage
from landfills and forests in its national GHG inventory.' ‘

To help illustrate the difference in estimates of GHG emissions when carbon storage is
taken into account, EPA's Office of Solid Waste and ICF Consulting provided data and used the
EPA WARM model to perform comparisons. Tabie 5 shows the potential carbon storage for the
three scenarios that were evaluated for this study. The negative values in the table indicate that
the storage is, in effect, a negative emission. In both scenarios where waste is managed
according to 1974 technology, substantial carbon storage is associated with landfills. In the
scenario with today's technology, the balance shifts—the large volume of paper recycling results
in substantial benefits in the form of forest carbon storage, and there are some soil carbon
benefits from composting as well.

10
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Table 5. Carbon Storage Potentials for 1974 and Today’s Waste
Management Strategies (Mmtce/year).

Recycling _
Scenario (includes compost) Landfill Total
1974 -6.1 -16 22
Today -2% -19 -48
Today with 1974 Technology 94° - 3] -40
RE'SULTS

Table 6 compares net GHG emissions from today's MSW management strategies with net
GHG emissions in 1974, providing an overall view of GHG emissions savings. Figure 4
illustrates the trend in GHG emissions from the 1974 MSW management strategy pathway versus
the actual integrated MSW management pathway employed. The following sections discuss the
net contributions of GHGs from recycling and composting, waste-to-energy combustion,
landfills, and collection and transportation practices. In addition, the effects of carbon storage on

the net total GHG emissions are discussed.

A

LY

Table 6. GHG Emissions From U.S. Waste Management (MMTCE/year).

. GHG Equivalents
Today Avoided
with 1974 GHG
1974° Today Technology  Emissions
Waste Management Technology (A) (B) (O) (C-B)

" Collection/Transportation . . 0.5 1, 1 0
Recycling -1 -7 -3 4
Waste-to-Energy Combustion -5 5"
Landfilling 36 21 53 32
Total 35 10 51 41

a[f avoided landfill GHG emissions are also included in the analysis, then the total avoided GHG emissions from
waste-to-energy combustion would be approximately 11 MMTCE.
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Figure 4. Comparison of Net GHG Emissions for MSW Management.

Recycling and Composting

Recycling contributes to the reduction of GHG emissions by displacing virgin raw
materials and thereby avoiding environmental releases associated with raw materials extraction
and materials production. In addition, recycling and composting avoids GHG releases (i.c.,
methane) by diverting the disposal of organic materials in landfill. As shown in Figure 5,
increasing recycling and composting from about 8 million metric tons, or 7% in 1974, to more
than 53 million metric tons, or 28% today, avoided the release of more than 4 MMTCE annually.
Recycling data presented in this document include GHG emissions from materials separation and
reprocessing as well as composting activities.

Waste-to-Energy Combustion

Waste-to-energy facilities reduce GHG in two ways. First, combustion of MSW with
' electrical energy production displaces electricity generated by fossil-fuel-fired power generators.
Second, MSW that otherwise would produce methane as it decomposes in a landfill'is instead
diverted from the landfill and combusted to produce electricity. The GHG emissions resulting
from the combustion process are far less than those that otherwise would be produced by fossil
fuel power generation and landfilling. :
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Figure 5. Comparison of Net GHG Emissions Avoided from Recycling and Composting.

About 29 million metric tons of MSW, representing about 15% of U.S. MSW is managed
today by waste-to-energy combustion, resulting in a net decrease of GHG emissions of about 5
MMTCE as shown in Figure 6. Note that Figure 6 includes only the net decrease of emissions
attributable to displacement of electricity and does not include the GHG emissions avoided from
land disposal. If the avoided landfill GHG emissions are also included in the analysis, an
additional 6 MMTCE is saved by virtue of combusting versus landfilling the 29 million metric
tons in a landfill without gas collection. This raises the total amount of GHG emissions savings
through waste-to-energy combustion from 5 to 11 MMTCE.

Landfills

The U.S. currently landfills about 129 million metric tons of MSW and combustion ash,
representing 57% of its MSW generated. In 1974,108 million metric tons of MSW were
landfilled. Landfills with gas collection systems reduce the release of GHG emissions associated
with the decomposition of waste. For instance, if the CH, gas is collected and utilized to create
energy, the energy produced displaces energy that otherwise would have been generated by fossil
fuel sources. Due to the growth of landfill gas collection projects from zero in 1974 to nearly
300 landfill gas-to-energy projects today,® Clean Air Act requirements, and improvements in
landfill design and management, there has been a substantial reduction of GHG emissions
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Figure 6. Comparison of Net GHG Emissions Avoided from Waste-to-Energy Combustion.

associated with MSW landfills. For this analysis, we assumed that 1974 landfills had no gas
collection or energy recovery. In analyzing landfills today, we assumed that 50% of the MSW
being landfilled is managed at sites with gas collection. Of the gas collected, 50% was assumed
to be flared and 50% was assumed to be used for energy recovery, using recent statistics of the
distribution of energy recovery projects (internal combustion engines, direct gas use, gas
turbines, etc.).® The GHG emissions associated with fossil-fuel-based electrical energy that was
displaced by the use of landfill gas was included in the calculations. =

release of 32 MMTCE of GHG emissions, This level of avoided GHG emissions is achieved
through the use of gas collection and control systems as well as the diversion of MSW from
landfills by using of recycling, composting, and waste-to-energy combustion technologies. Note
that the GHG emissions from landfills are the total quantity of gas released over 100 years for the
quantity of MSW landfilled in a year. For all other waste management processes, the GHG
emissions are released instantaneously; but for landfills, waste decomposes over several decades,
and the GHG numbers in this analysis are the total emissions over 100 years of decomposition
from the waste landfilled in 1974 and today.

The results, as illustrated in FigurI 7, indicated that modern landfills today avoid the
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Figure 7. Comparison of Net GHGEmission Reductions from Landfills.
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Collection and Transportation

Collection and transportation of MSW and recyclables accounted for about 0.5 and -
0.9 MMTCE in 1974 and today, respectively. More GHG emissions are emitted today from
collection and transportation due to the doubling of the amount of MSW generated and collected
since 1974. In addition to increases in GHG emissions from collection and transportation,
increases in other local pollutants (such as sulfur oxides, nitrogen oxides, carbon monoxide,
ozone, and particulates) should also be considered, particularly in regions that are classified as
nonattainment areas with respect to the National Ambient Air Quality Standards. -

Carbon Sequestration and Storage : +

The magnitude of carbon storage relative to the magnitude of emissions is shown in
Table 7. Considering carbon storage in the calculations dramatically offsets all of the energy and
landfill emissions. If carbon sequestration is considered in this analysis, then net GHG emissions
avoided are still about a factor of 5. Overall, the basic findings remain the same: improvements
in management have dramatically reduced net GHG emissions from the waste sector.




Table 7. Net GHG Emissions ncluding the Effects of Carbon Sequestration
for 1974 and Today (Mmtce/year).
Estimated Aﬂlount .
of Carbon Estimated GHG Total Net GHG
Scenario Sequestered Emissions Emissions
1974 -22 35 13
Today | a8 | . 10 38
Today with 1974 40 "51 a 11
' Technology '
CONCLUSIONS

America's cities are avoiding the annual release of 41 MMTCE of GHG emissions each
year through the use of modern MSW m agement practices. The total quantity of GHG
emissions from MSW management was reduced by a factor of 5 (51 to 10 MMTCE) from what it
otherwise would have been, despite a doubling in the rate of MSW generation. This reduction is
a result of several key factors; . i - -

® Increasing recycling and ¢ mposting efforts from 7 to 28% resulted in savings of
" 4 MMTCE from avoiding use of virgin materials. -
] Producing electricity in waste-to-energy facilities avoids 5 MMTCE that would
otherwise have been produced by fossil fuel electrical energy generation and
avoids 6 MMTCE of GHG|emissions that would be produced if the MSW was

landfilled. L ,

. Increasing diversion of MSW from landfills by using recycling, composting, and
waste-to-energy combustion. :

] Increasing landfill gas collection and energy recovery technology avoids

32 MMTCE that would otherwise have been produced by older landfills and by
fossil fuel electrical energy generation. : -

This study illustrates that there has/been a positive impact on GHG emissions as a result
of actions taken by local governments in managing MSW. Although MSW has more than
doubled since 1974, more than 41 MMTCE of GHG emissions per year are being avoided based
on actions taken in U.S. communities. There are additional opportunities for decreases in GHG
emissions as well as improvement in other environmental co-benefits through improved

‘materials and energy recovery from MSW management.
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For more information about the decision support tool, please contact either

Susan Thorneloe, EPA Senior Project Officer, at Thorneloe.Susan@epa.gov (or 919/541-2709)
or Keith Weitz at RTI at kaw@rti.org (or 919-541-6973). Also, information is available through
the project web site.” This World Wide Web site will be updated as the final project documents
are completed and the details for the release of the decision support tool are finalized.
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February 10, 2001 . '
New Report Backs Planting More Trees to Fight
Warming :

By ANDREW C. REVKIN

A n influential panel of scientists is prep ing to endorse two strategies for
curtailing global warming that have begn major points of contention
between the United States and Europe in efforts to complete a climate treaty.

In a report scheduled for next month, the panel concludes that by protecting
existing forests and planting new ones, countries could blunt warming by
sopping up 10 to 20 percent of the heat-trapping carbon dioxide that is expected
to be released by smokestacks and tailpipes over the next 50 years.

It also says the cost to industrialized countries of a global climate plan could be
cut in half if they were allowed to buy and sell credits earned by those that make
the deepest reductions in carbon dioxide and other so-called greenhouse gases.

The conclusions could bolster the position of the United States when
negotiations over details of the treaty resume this summer. But some experts
involved in the talks stressed that a scientific analysis of untested climate-control
strategies says little about whether such efforts would prove effective.

"The big question is whether real programs in the real world will work," said Dr,
Daniel A. Lashof, a senior scientist at the Natural Resources Defense Council, a
private environmental group. "The devil's in the details."

The report was written by a working group within the Intergovernmental Panel
on Climate Change, a network of hundreds of scientists who advise governments
on climate issues under the auspices of the United Nations. The group plans to
release it at a meeting in Ghana. . _ .

A final draft was recently sent to govemmenté for comment, and a copy was
given to The New York Times by an American official.

The panel's findings are closely watched by governments as a barometer of 7 NEIRTEL )
mainstream scientific thinking on global warming. : NETWORKS

A report by another working group last montllconcluded that the burning of .

fossil fuels and other human activities are responsible for most of a one-degree :
rise in average global temperatures measured in the last 50 years. This was the

first time the 12-year-old panel found that human actions were the dominant

l1of3 2/12/2001 6:51 AM
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force behind the recent warming.

The climate treaty, the 1997 Kyoto Protocol, would require 38 industrial
countries to cut emissions of greenhouse gases by 2012 to 5 percent below
emission levels in 1990. It has been signed by more than 100 countries but lacks
fine print and has not yet been ratified.

Negotiations over details broke down at a tumultuous meeting in November in
The Hague when the European Union rejected an American proposal calling for 2
trading in credits for emissions reductions and granting credit for planting forests

and crops.

The report lends some new credence to the American positions. According to
the panel, "Forests, agricultural lands and other terrestrial ecosystems offer
significant, if often temporary, mitigation potential."

Even if the carbon taken from atmospheric carbon dioxide is eventually released
again from plants or soil, the report said, "conservation and sequestration allow
time for other options to be further developed and implemented."

The scientists added that if the rules for such living carbon reservoirs were right,
they could also preserve endangered species and improve water quality.

The European Union and some private environmental groups have opposed
giving credit for forest planting, saying it could take the pressure off industrial
countries to cut emissions from the source: vehicles, power plants and industry.
In The Hague, the United States scaled back the amount of credit it sought for
farm and forest changes, but American negotiators and many representatives in
Congress say this remains an essential component of the final Kyoto treaty.

Trading of emissions credits is equally contentious. Such trading is 2 way of
encouraging the greatest cuts in pollution where they can be done most cheaply.
In theory, under such a program the United States or another wealthy country

— either directly or indirectly — could get credit toward greenhouse-gas targets '
by investing in new, efficient power plants in, say, Eastern Europe.

The new plants would represent a big leap in performance over old,
pollution-belching plants there, proponents of trading say. Building similar plants
in the United States would cost more and would result in a smaller improvement
in emissions.

According to the new report, a variety of economic models predict that a climate
plan without trading among industrialized countries would result in a range of
losses to their gross domestic products of anywhere from two-tenths of 1
percent to 2.2 percent. Under a climate plan with emissions trading, the range of
losses could be cut in half. ‘ : ’
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Over all, the report says, even in the middle of this range of possible losses,
costs of adjusting power plants and other sources of greenhouse emissions
would be small enough that no substantial economic harm would resuit. On one
point, the scientific panel, some environment groups and some industry
officials all agree: To make emissions trading work, there must be clear,
enforced rules and an accurate way of meas ing changes in gas emissions.

"If you don't have a system that's legitimate nd verifiable, there's tremendous
potential for gaming the system," said Dale E. Heydlauff, senior vice president
for environmental affairs of American Electri Power, a $12-billion-a-year
energy company that supports trading under the climate treaty.

But some environmental groups insist that there is a moral obligation for
countries to make a significant amount of their emissions reductions at home.

"From the European perspective, we think that should be a priority," said
Frances MacGuire, the climate change policy director in the London office of
Friends of the Earth. "There is a place for tra ing, but it shouldn't be without
limit."

Copyright 2001 The New York Times Company
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Zhe Wushingtun Eupes

STEVEN MILLOY

lobal warming pushers

should be choking on soot

this week. Instead the glob-
: h i

al warming-friendly
is choking a potentially devastating
story.

'}-Syoot may be responsible for 15
percent to 30 percent of globg.l
warming, yet it’s not even consid-
ered in any of the discussions about

- controlling climate change” says

Stanford University professor Mark
Jacobson.

The familiar black residue coat-
ing firepiaces and darkening truck
exhaust is second in importance
only to carbon dioxide as a cause of
global warming, according to Mr.

- Jacobson’s new study published this

week in the prestigious journal

Nature,

Though Nature added a news
story and media release to spotlight
the study, no major media outlet
reported it — not the Associated
Press, The Washington Post or New
York Times, all of which typicalty
miss no opportunity to trumpet
glloom-and‘-d‘oom stories about glob-

warming.

- But that’s the problem. Mr. -
Jacobson's study raises serious
questions about the theory that
humans are measurably changing
global climate.

Mr. Jacobson ironically offers the
study as a reason to accelerate
efforts to control global warming.
But his study actually illustrates the
utter folly of the Kyoto protocol —
the 1997 treaty not yet ratified by the
U.S. Senate, which calls for drastic
reductions in carbon dioxide emis-
sions (read “energy use") among
developed nations in hopes of avoid-
ing predicted climate-related
calamities. -

Global warming alarmists claim
humans are raising global temper-

‘ atures by burning oil, gas and coal.
Such combustion releases carbon
dioxade into the atmosphere. The
added “greenhouse gas” absorbs
solar radiation. thereby “unnatu-
rally” warming the atmosphere. _

Unchecked carbon dioxide emis-
sions will cause global tempeératures

+ o rise by as much as 10.4 degrees

! Fahrenheit over the next 100 years,

according to the alarmist Urnuted

Nations’ Intergovernmental Panel !

on Chimate Change (IPCC). This

temperature increase is predicted to
cause all sorts of probiems from
severe weather-related events to
higher sea levels to the spread of

i infecdous diseases.

The predicted rise in globg] tem-
perature is not based on scientific
evidence, but rather on mathemat-
ical models that rely on crude
assumptons about the numerous
and complex factors that affect glob-
al climate

Sutown oy eres v IPCC says global

* | AY, FEBRLARY 13,2091 EDITORIALS

The IPCC expiicitly admits a lack
of knanicdge about climate factors,
stating {:here is “low” or “very low”
scientific understanding for 9 of the
12 factors thought to affect global
climate, For twe factors, there is

| "“medium” understanding. The

H’ngdyst_here:sla‘f‘;ﬁ%; evel of
understanding anly for green-
houses gases, such as carbon diox-

ide, me and njtrous oxide.

Enter soot. .

The IPCC acknowledges soot
may climate but downplays it
anyway. The IPCC classifies soot in
the “very low” category of scientif-
ic unde ding and says that soot
isn'ta potent trapper of solar
radiation.

But Mr. Jacobson says soot com-
bines in the atmosphere with dust,
sea spray, aunospheric aerosols and
chemicals. The resultant particles,
call ther “soot-plus,” absorb much

more solar radiation than plain soot,

The C hypothesizes carbon
dioxide is the most important glob-
al w, g factor, trapping solar
radiation at a rate of 1.56 watts per
square meter. Methane is rated sec-
ond by the IPCC at 0.47 watts per
square :teter. Jacobson estimates
the rating for soot-plus is an
astounding 0.55

watts per square

meter. bk
Here's how
soot-plus is a
show-stapper.
There is gener-
al agreement that
global tempera-
tures warmed
from 1910 to 1940
and cooled from
1940 to 197s.
Temperature
changes since
1975 are hotly
disputed. The

£k Mg s SrceE temperatures

have warmed. But this claim is
based on surface temperature
records that are biased upward by
tempera readings from urban
areas whose concrete and asphalt
absorb heat.

Other climatologists point to
satellite and balloon temperature
measurements that are unaffected
by the so-called “urban heat island
effect” and that report no significant
warming | globai warming since
1979,

So despite the steady increase in
atmospheric greenhouse gases all
during the 20th century, there has
been significant no warring trend
since 1940,

The IPQC tries to account for this
discrepancy by saying an increase
in atmospheric aerosols — dust
from volcanic eruptions and sul-
fates from fossu fuel that reflect
solar radiation — masked the post-
1940 warming effect of the green.
house gases by providing a cooling
force 1n the atmnsnhars

Dirty new

warming
secret

Accepting the IPCC’s explanation
forthg sake of argument, the hereto-
fore ignored existence of soot-plus
exactly offsets the coo% effect of
the aerosols ~ and the IPCC is back
to needing an explanation for why
global temperatures aren't rising
with greenhouse gas concentra.
tions.

So the IPCC models that assume
global climate is very sensitive to

greenhouse gases and predicta 2.5-
0 10.4-degree increase in tempera-
ture over the next 100 years remain
seriously flawed.

University of Virginia climarolo-
gist Pat Michaels says Mr. Jacobson's
Study bolsters his prediction of only
a 2.5 degree Fahrenheit increase
over the next 100 years. Atmospher-
ic physicist S. Fred Singer says the
predicted temperature increase is
likely to be even less.

The larger question, though, is
how much confidence should be
placed in IPCC forecasts complete-
ly overlooking possibly the second-
most important manmade impact
on climate?

Under the Kyoto protocal, car-
bon dioxide emissions would be
reduced to 1990 levels by 2010 —
what could amount to a 30 percent
reduction in energy use. Should we
reduce energy use and risk i
the economy based on a predictions
of global warming that are so lack-

" ing 1n understanding?

Certainly more research is need-
ed to confirm soot is the dirty secret
that undoes gicbal warming hyste-
ria. Meanwhile, the soot-plus
hypothesis should bar the rush-to-
Jjudgment the global warming push-
€rs wants us to make — 1f only the
media would tell someone.

Steven Milloy 1s publisher of
Junkscience.com and an adrunct
scholar at the Cato Institute.
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U.N. Report Forecasts Crises

Brought On by Global Warming

Poor Countries Would Bear Brunt of Climate Consequences

By Enic Pranin

Washington Post Staff Wnter hl!

Rising global temperatuces al-
ready responsible for shrinki
glaciers and vanishing permafrost
eventually could touch off climate
changes that would literally alter
ocean currents, wipe away huge
portions of Alpine snowcaps and
aid the spread of cholera and ma-

laria, according toa study released

yesterday.

In the most comprehensive look
yet at the existing and long-term
effects of global warming, the re-
port by a United Nations panel
warned of the potential for large-
scale and irreversible climate
changes—including large reduc-
tions in the Greenland and West
Antarctic ice sheets and a sub-
stantial slowing of the circulation
of warm water in the North Atlan-
tic.

The report also warns of devas-

tating droughts, floods, violent -

storms and the spread of cholera
and malaria. It concluded that
poor countries in Africa, Asia and
Latin America with limited re-
sources would bear the brunt of
the most extreme climate chang-
es.
The report said that economic
losses from natural catastrophes
increased from about $4 billion a
year in the 1950s to $40 billion in
1099, with about a quarter of the
losses occurring in developing
_countries.

- “Most of the Earth’s people will
be on the losing side, said Har-
vard University environmental sci-
entist James J. McCarthy, who co-
chaired the UN.'s Intergovern-
mental Panel on Climate Change,
which fssued the report in Gene-
va. . -

Dire Warning

Findings of the latest report on
global warming by the
Intergovernmental Panel on
Climate Change:

= Recent regional climate changes
already have had adverse effects,
from shrinkage of glaciers and
thawing of permafrost to
unusually early breakup of ice
on rivers and lakes and the
dectine of some plant and amimal
populations., -

u Long-term dangers worldwide
include reduction in crop yields,
decreased availability of water
for populations in drought-prone
regions, increase in the number
of peopie exposed to cholera and
malaria and widespread nisk of
flooding in populous areas.

. Natural systems are at risk,
including glaciers, coral reefs
and atolis, alpine ecosystems
and prairie wetlands.

& Global warming left unabated could
unieash large-scale and possibly
irreversible changes in Earth's
ecosystem, from a significant
stowing of the ocean circulation
that transports warm water to
the North Atlantic to large
reductions in the Greenland and
West Antarctic ice sheets.

8 Poor countries woudd bear the brunt
of devastating changes as a
result of global warming, but
wealthier countries including the
United States would likely be
lashed by storms and rising sea
lavels.

THE WASHINGTON POST

The 1,000-page report follows
the group’s warning in January
that Earth’s average temperature
could rise by as much as 10.4 de-
grees over the next 100 years—
the most rapid change in 10 mil-
lennia and more than 60 percent
higher than the same group pre-
dicted less than six years ago.

Taken together, the two studies
provide the strongest evidence yet
that most of the global warming in
the past 50 years has been caused
by human activities, primarily the
burning of oil, gasoline and coal,
which produces carbon dioxide
and other gases that trap heat in
the atmosphere.

While some scientists disagree

over the panel’s methodology and

findings, the release of the latest
report is likely to put added pres-
sure on the Bush administration
to develop 2 policy to address the
gmunting threat of global warm-

President Bush and his advisers
have made increased domestic en-
ergy production a top priority, but
have had little to say about the re-
lated issue of cleaning up the envi-
ronment. At the administration’s

request, United Nations officials
agreed last week to delay the next
round of formal global warming
treaty negotiations, set for May,
until this summer. '
The United States and other in-
dustrialized countries have de-
clined so far to ratify the so-called
Kyoto Protocol, an agreement first
negotiated in-1997 that would re-
quire about three dozen developed
nations to cut combined emissions
of greenhouse gases to 5 percent
below their 1990 levels by 2012.

CONTINUED
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Humans Are Turn ing}r Up the Heat

By ANDREW C. REVKIN

The 1cecap atop Mount Kiliman;a-
ro, which for thousands of years has
floated like a cool beacon over the
shimmering plain of Tanzania, is re-
treating at such a pace that 1t will
disappear in less than 15 years, ac-
cording to new stugies,

The vanishing of the seemingly
perpetual snows of Kilimanjaro that
mnspired Ernest Hemingway, echoed
by similar trends on ice-capped
peaks from Peru to Tibet, is one of

the clearest signs that a global
warming trend in the last 50"years'
may have exceeded typical climate
shifts and 1s at least partly caused by
gases released by human activities,
a variety of scientists say.

Measurements taken over the last
year on Kilimanjaro show that its
glaciers are not only retreating but
also rapudly thinning, with one spot
having lost a yard of thickness since
last February, said Dr. Lonnie G.
Thompseon, a senior research scien-
tist at the Byrd Polar Research Cen-
ter of Ohio State University.

Altogether, he said, the mountain
has lost 82 percent of the icecap 1t
had when it was first carefully sur-
veyed, in 1912

Given that the retreat started a
century ago, Dr. Thompson said, it 1s
likely that some natural changes
were affecting the glacier before 1t
felt any effect from the large, recent
rise in carbon dioxide and other heat-
trapping greenhouse gases from
smokestacks and tailpipes. And, he
noted, glaciers have grown and re-
treated in pulses for tens of thou.
sands of years.

But the pace of change measured
now goes beyond anything in recent
centuries, )

“There may be a natural part of it,
but there’s something else being su-
perimposed on top of it,” Dr. Thomp-
son said. “‘And it matches so many
other lines of evidence of warming.
Whether you're talking about bore-
heole temperatures, shrinking Arctic
sea 1ce, or glaciers, they're telling
the same story."

Dr. Thompsen presented the fresh
data vesterday at the annual meet-
ing of the American Association for

the Advancement of Science in San
Francisca.

Other tecent reports of changes
under way in the natural world, like
gaps in sea ice at the North Pole or
shifts in %imal populations, can still
be ascribed to other factors, many
sc:enustsJ say, but many add that
having s
clers in si many places s harder to
explain except by global warming.

The retreat of mountain glaciers
has been seen from Montana to
Mount Everest to the Swiss Alps In
the Alps, | scientists have estimated
that by 2025 glaciers will have lost 90
percent of the volume of ice that was
there a cdntury ago. (Only Scandina-
via seems to be bucking the trend,
apparently because shifting storm
tracks in [Europe are dumping more
snow there.)

But the melting 1s generally quick-
est mn and near the tropics, Dr.
Thompsoﬁ said, with some ancient
glaciers in the Andes — and the ice
on Kilimanjare — melung fastest of
all.

Separate studies of air tempera-
ture 1n the tropics, made uswng high-
flying ba[htoons, have shown a steady
rise of about 15 feet a year in the
altitude at which air routinely stays
below the|freezing pownt. Dr. Thomp-

son said that other changes could
also be contributing to the glacial
shrinkage, but the rising warm zone
is probably the biggest influence.

Trying to stay ahead of the wide-
spread meiting, Dr. Thompson and a
team of sgientists have been hurried-
ly travelg:g around the tropics to
extract cares of 1ce from a variety of
glaciers contamning a record of thou-
sands of years of cimate shifts The
data may help predict future trends.

The four-inch-thick ice cylinders
are being stored mn a deep-frozen
archive ai Chio State, he said, so that
as new technologies are developed
for reading chemical clues in bub-
bles and water in ancient ice, there
will still be something to examine.

The sad fact, he said, 1s that 1n a
matter of| years, anyone wanting to
study the glaciers of Africa or Peru
will probably have to travel to Co-
lumbus, Ohio, to do so.

ch a rapid erosion of gla--

Dr Richard B. Alley, a professor
of geosciences at Pennsylvana State
University, said the melting trend
and the link — at least partly — to
human influence 1s ‘‘depressing,”
not only because of the loss of data
but also because of the remarkable
changes under way to such familiar
landscapes.

“"What is a snowcap worth to us?"
he said. “1 don't know about you, but
I like the snows of Kilimanjare.”

The accelerating loss of mountam

glaclers is also described 1n a scien-
tific report on the impact of global
warming, which is being released
today i Geneva by the Intergovern-
mental Panel on Climate Change, an
influential network of scientists ad-
vising world governments under the
auspices of the United Nations. The
melting is likely to threaten water
supplies in places like Peru and Ne-

tpal, the report says, and could also

lead to devastating flash floods.
Kilimanjaro, the highest point in
Africa, may provide the most vivid
image of the change 1n glaciers, but,
Dr. Thompson said, the rate of re-
treat is far faster along the spine of
the Andes, and the conseguences
more significant. For 25 years, he
has been tracking a particular Peru-
vian glacier, Qori Kalis, where the

pace of shrinkage has accelerated .

enormously just in the last three
years.

From 1998 to 2000, the glacier
pulled back 508 feet a year, he said.-
"That's 33 times faster than the rate
wn the first measurement period,” he
said, referring to a study from 1963
to 1978.

In the short run, this means the
hydroelectric dams and reservoirs
downstream will be flush with water,
he said, but 1n the long run the source
will run dry.

*The whole country right now, for
its hydropower, 1s cashing in on a

CONTINUED
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UN. study: Global warming has effects
now

Circ:

By Traci Watson )
USA TODAY 5 Pf "
',ﬁmh&l_wmmgis already having
dear eflects on animals, birds, gla-
diers and other features of the nat-
ural world, says a report out today
from a U.N.-sponsored panel of sci-
entists and other technical experts.

The evidence shows “there is
high confidence™ that the recent
rise in the Earth's temperature has
had “discernable impacts on maty
physical and biological systems,”
the scientists wrote. “High confi-
dence™ means there’s a 67% to 95%
chance the statement is true.

Changes noted in the USA:

» Tree swallows are building
nests earlier in the year.

» ‘A western speces of butterfly
is moving farther up the West
Ccéast and higher up mountain-
sides, :

» Flowers in Wisconsin are bud-
ding earlier in the spring.

As the planet warms even more,
the report says, humans, too, are
likely to fee! the heat. Countries in
southern Africa are likely to have
even less fresh water. Farming in
the Midwestern USA will probabty
suffer. Higher sea levels and more
intense cydones are likely to dis-
place millions of people in Asia.

A report released in January by
the same panel sad the average
surface temperature of the Earth
rose 1 degree during the 20th cen-
tury and could nse 2.6 to 104 de-

grees from 1990 to 2100.

The January report said it’s likely
that “most” of the warming since
the 1950s is “due to the increase in

" greenhouse gas concentrations.”

Greenhouse gases, which have
built up to unnaturally high levels
n the Earth's atmosphere, trap

heat. They indude carbon dioxide,
which is emitted when fossil fuels
are burned, and other gases pro-
duced by human activity.

The sponsor of both reports, the
United Nation's Intergovernmental
Panel on Climate Change, carries
enormous weight with govern-
ments around the world. Previous
editions of the report, which is pro-
duced every five years, have often
been ated at the international ne-
gotiations over a treaty to control
giobal warming. )

More than 160 nations agreed to
such a treaty, called the Kyoto Pro-
tocol, in 1997. However, talks over
the treaty collapsed in December.

Those talks are to resume this
sumnmer, but President Bush said on
the campaign trail that he opposes
the Kyoto Protocol. His adrministra-
tion has yet to fill positions key to
directing gobal-warming policy.

Environmentalists hope the new
findings will coax the White House
into taking a strong stance.on global
warming. 1 hope they really study
this report” said Jennifer Morgan
of the World Wildiife Fund.

Some sdentists argue the planet
may be warming naturally. The
new report doesnt touch on that
argument, nor does it explicitly tie
the changes in natural patterns to
warming caused by humans.

However, several scentists said
it's not hard to connect the dots.

Others criticized the newer re-
port for relying on what they say
are simplistic estimates of how

.much the Earth will warm.

“No one says we can predict the
weather next year, says Roger
Pielke St. an atmospheric scientist
at Colorado State University. “So
wh]hﬁ do we think we have better
skills for 50 years in the future?”
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“Brownback bill meets Bush criteria

‘the Nature Conservancy and the

By Patrice Hil B%

THE WASHINGTON TIMES

A leading Senate Republican
yesterday introduced legislation
creating tax incentives for U.S.
companies to work with develop-

ing countries to stop the destruc- .

tion of tropical rain forests.

The bill, offered by Sen. Sam
Brownback of Kansas, was touted
by environmentalists and industry
groups alike as an example of what
the United States can do to curb a
major source of greenhouse gases
that currently is not covered by the

5]013% ﬂam'gn_]' 5 treaty rejected by
esident Bush.

The Bush administration, which
has shown interest in the proposal,
is seeking ways to involve develop-
ing countriesin the quest to reduce
Wrﬁﬂws

ought to be warmung the Earth's
atmosphere. It also wants to
achieve such cuts without harming
the U.S. economy

“The bill would address both of
Mr. Bush’s concerns, since the
slashing and burning of forests,
mostly in tropical regicns of the
Third World, is responsible for

one-fifth of the carbon released
into the atmosphere each year.
And US. businesses would benefit
modestly from the $200 million a
year in tax breaks in the bill.

Mr. Brownback said he wants to
“contribute to the solution on cli-
mate change and help to reshape
the way we view envirenmental
problems.”

The Senate, like Mr. Bush, has
overwhelmingly reiected terms of
the Kyoto treaty that could impose
harsh constraints on U.S. economic

Che Washington Chnes
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growth while exempting develop-
ing countries from having to curb
their greenhouse gases.

“We should move forward” Mr.
Brownback!said, “by engaging de-
veloping nations rather than cut-
ting them out of the process.”
Environmentalists say the pro-
posal would enable the United
States to achieve about 10 percent
of the cuts in carbon dioxide called
for under [the global warming
treaty drafted in Kyoto, Japan, in
1997 though the treaty as written
would prohibit the United States
from getting credit for such forest-

sociated with clear-cutting, includ-
ing the rapid disappearance of
thousands of species of plants and
animals that reside in the tropics,
some of wl?ch may hold the keys

to solving medical problems.

The bill's tax credits would be
given to companies that invest in
projects in Brazil, Bolivia and
other Third World countries that
prevent er deforestation of
their rain forests or replant areas
that have been cleared. A panel of
energy and environmental experts
would dete
get credits. |

The bill has attracted the sup-
port of an unusual coalition ¢f en-
vironmental and industry groups,
including Environmental Defense,
the Nationa] Environmental Trust,

ine which projects

v
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aims to preserve rain

. forests

American Electric Institute.

Environmentalists said they
also are working with Senate Re-
publicans on ways to encourage
American farmers and ranchers to
use land management and conser-
vation techniques that absorb car-
bon dioxide in the atimosphere and
help curb global warming.

“There is a way to chip away at
environmental challenges, rather
than demagoging an ‘all-or-noth-
ing’ stance,” said Mr. Brownback
in addressing a group of students
who traveled to Washington to
push for the legislation.

“This is the way Washington is
suppeosed to work,” said Kevin Cur-
tis, vice president of the National
Environmental Trust. “Instead of
going for headlines and posturing
about Kyoto, we’ve moving toward
solutions.”

Robert Bonnie, an economist
with Environmental Defense, not-
ed that the huge contribution to
global warming caused by defores-

tation has been largely ignored in

the international negotiations over
the Kyoto treaty.

The United States and a few al-
lies, notably Australia and Canada,
have tried to include deforestation
remedies in the treaty, but their
efforts have been spurned by the
15-nation European Union and
Third World countries.

Brazil, which has the largest
rain forest, the Amazon, is opposed
to measures that would penalize:
clear-cutting. It wants the treaty to
include only measures that en-
courage the replanting of cleared
areas.

A compromise proposal drafted
this month by Jan Pronk, a Dutch
minister who currently is the pres-
ident of the UN. climate change
conference, follows Brazil's wish-
es. It would allow the United States
to take credit for the carbon-
dioxide-absorbing powers of its
own forests, but it specifically bars
businesses from getting any credit
for protecting rain forests, Mr.
Bonnie said.
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Oh no, Kyoto

WASHINGTON, DC

-

George Bush has thrown the decade-long effort to finalise the UN treaty on
climate change into chaos. Can the treaty survive—and should it?

HE Kyoto Protocol, which binds indus-

trialised countries to cut their emissions
of greenhouse gases, was signed with much
fanfare in 1997. For the United States, the deal
was done by Vice-President Al Gore, who
could fairly claim to have been one of the
first public figures to focus attention on the
dangersof global warming. Now, three years
on, nearly a decade after the first UN treaty
on global warming was signed, the protocol
seems to have been dealt a le-
thal blow—and it was wielded
by the man who defeated Mr
Gore for the American presi-
dency, George Bush.

In truth, the protocol was
already in deep trouble even
before Mr Bush took office. The
most recent round of negotia-
tions over the implementation
of Kyoto, held in The Hague last
November, ended in disarray.
The eu had refused to accept
the American arguments that
the Kyototargetsshould be met
through the use of more flexi-
ble mechanisms, notably the
free trading of emission rights
{including trading between
countries) and the claiming of
credit for forest and agricul-
tural “sinks” that absorb car-

that his long-stated opposition to the Kyoto
targets was not open to post-election per-
suasion. Some of his aides have flatly de-
clared that the Kyoto agreementisdead.

Mr Bush’s actions sparked a ferocious
storm of criticism from every comer of the
world, from Europe to Japan, and from Can-
ada to China. Much of this was mere postur-
ing, with environment ministers claiming to
beshocked,shocked by astateof affairs they

bon dioxide, the principal Get used to it
greenhouse gas. Some Euro- .
pean ministers made it clear that they already understood. In addition, admittedly,

wanted Americans to feel some economic
. pain more than they wanted a workable
agreement. Unsurprisingly, the Americans
made it equally clear that they could not
possibly implement Kyoto as it stood, for the
cuts it required would be far too swingeing,
Mr Bush has now dropped two big
bombshells, which may conceivably kill
Kyoto altogether. Last month, to the embar-
rassment of Christie Whitman, head of the
Environmental Protection Agency, and
other top officials, he abruptly announced a
u-tum on a crucial aspect of his domestic
policy onclimatechange:acampaign pledge
to regulate CO, through domestic environ-
mental laws. And last week, he made it clear

THE ECONOMIST APRIL PTH 2001

there was a layer of genuine surprise at the
administration’s clumsy handling of it al.
One American energy boss, a veteran ob-
server of climate-change diplomacy, said he
was amazed by “the manner and tone of
how all this has been handled: it was inex-
perienced and immature.”

The Europeans were only too happy to
take the moral high ground. Yet, as their
blindly rigid approach in The Hague
showed, their position was hardly more ten-
able than that of the Americans. Quite fortu-
itously, two Eu member countries are rea-
sonably close to their Kyoto targets—Britain,
thanks to its dash togasin electricity genera-
tion, and Germany, thanks to the closure of

f ..
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much of East Germany's polluting indus-
tries. But the rest of the v is hardly more
likely to meet the Kyoto targets than is Amer-

_ica. Mr Bush’s apparent torpedoing of the
deatcoutd well havelet hypocritical Europe-
ans off the hook.

_ The dialogue between the eu and the
Americans remains highly strained. After a
curt reception of a delegation led by Marga-
ret Walistrom, the European environment
commissioner, this week, Ms Whitman is-
sued a curious statement that captures the
Kafkaesque quality of current American
thinking. She starts on a seemingly cheerful
note: “I continue to be as optimistic as the
president.” She then goes on to reiterate Mr
Bush’s hard line: “the Kyoto Protocol is un-
fair to the United States and to other indus-
trialised nations because it exempts 80% of
the world from compliance. That is why the
United States Senate voted 95-0, 10 wam

against sending the Senate a
treaty that could damage the
economy.” But she concludes
by offering some hope: “Global
climate change is a serious is-
sue that this administration is
committed to addressing by
working closely with our
friends and allies.”

Clearasmud

This statement has left every-
body concemed with climate
change scratchiing their heads
and wondering whether the
Kyoto treaty is really dead or
not. There is a still more pro-
found issue at stake, argues
Maurice Strong, an environ-
mentalist whowasin chargeof
the earth summit in Rio de Ja-
neiro in 1992, It was at that
_ gathering that the then Ameri-
- can president, Mr Bush's fa-
ther, signed the Framework Convention on
Climate Change, the landmark treaty that
launched the process thatled to Kyoto.

Mr Strong argues that the younger Mr
Bush’s attack on Kyoto could mean one of
two things. Perhaps the president rejects the
entire Rio process of international engage-
ment on climate change. Altematively, Mr
Bush may object chiefly to the details of the
Kyoto blueprint—the specific bundle of
emissions targets and timetables agreed in
1997 in that Japanese city. If what Mr Bush
opposesis the first, Mr Strong thinks that this
“will be not just a setback, but an immense
tragedy.” But if Mr Bush means the second,
and if he comes up with some innovative
counter-proposals, then the president might

3
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have provided a much-needed shock that
revives the troubled treaty.

Working out what Mr Bush really means,
and whether he will be the scourge or the

" saviour of the global environment, depends

greatly on understanding the reasons for his
opposition to Kyoto. This would be an easier
task if Mr Bush had announced his policy in,
say, a thoughtful speech on the matter. He
has not, and his aides say that he will not do
50 until a cabinet-level panel completes an
exhaustive review of the options.

However, the administration has al-
ready cited several arguments for opposing
proposed action on climate change. It cites
uncertainties about the science, the lack of
participation of poor countries, the econ-
omic burden imposed on the United States
and the political impossibility of getting the
Kyoto treaty ratified in the Senate. All four of
these warrant a closer look. _

The alleged uncertainties of climate sci-
ence are not a justification for Mr Bush's ac-
tions. It is notable that even such heavy-
weight companies as Ford, sp and Royal
Dutch/Shell, all of which opposed Kyoto,
have since shifted their positions towards
supporting its general aims, if not its specific

targets. This is because they recognise that_

the overwhelming consensus among the cli-
mate scientists is that global warming is real,
that its effects will eventually be damaging
or even catastrophic, and that the evidence
of man’srole in it is strong enough to warrant
SOme action noOw.

‘The chief authority on this matter is the
UN’s Inter-governmental Panel on Climate
Change, which includes most of the world’s
leading climate scientists. In the group’s lat-
est and most alarming assessment, it said

. that the earth could warm up by between

1.4°C and 5.8C over the next century. Sceptics
have tried to rubbish this prediction, point-
ing out that the rrcc gives no indication of
relative probabilities for that range. Now, a
team of (comparatively sceptical) experts at
the Massachusetts Institute of Technology
led by Henry Jacoby has completed that
elaborate number-crunching exercise (see
chart 1). By their reckoning, the median rise
in temperature that the world can expect, if

74
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The ‘seccmd argument put forth by Mr
Bush’s team is that developing countries
such as India and China are not required to
cut emissions, and so get a free ride while
Americd suffers economic hardship. Under
the Kyotp pact, only industrialised countries
are required to cut their emissions of green-
house gases during the first “commitment
period™, to an average of about 5% below
their 1990 levels by the end of this decade.

But does this mean that poor countries
are getting off scot-free? It is true that China
and India are already big emitters of green-
house gases, and in a few decades may even
be the world's biggest. Today, however, their
contribution pales besides America’s (see
chart 2). It was the rich world that created to-
day’s problem by emitting greenhouse gases
while industrialising over the past century; it
is only fair, goes the argument, that rich
countries act first to curb emissions. The
Kyoto process envisages that poor countries
will take on targets ata later stage.

That Mr Bush is challenging Kyoto on
this point troubles many, because it suggests
that he|may have deeper
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ket forces more play and encourage innova-
tion and investment in clean technologies,
the cost can be substantially reduced. Such
provisions are envisaged in the language of
the Kyoto pact, and were the starting-point
for the Clinton team negotiating in The
Hague. But they fell foul of the Europeans’
suspicions of the market. The eu delegation
insisted on a variety of measures, such as re-
strictions on emissions trading, that would
have made the deal more rigid and more
costly than it had been to begin with.

As for the fourth point, about congres-
sional politics, there is nodoubt that the Sen-
ate was nevergoing toratify Kyotoasitstood.
But it did ratify Rio, and Mr Bush may now
be underestimating the degree of public
concem about global warming.

Fixing Kyoto

The game has moved on, however, and if
thereisnow tobe any chance of rescuing and
improving Kyoto, some big changes must be
made to its provisions. Chief among these
are targets and timetables, which are key de-
terminants of the treaty's

philosophical  problems

. . t f carbo
climate change. His revela- [ o0

America exhales
Emissions per person, 1997 .

[2] economic cost. That is be-
cause one of the chief at-
19| tractions of Kyoto to the

(3

with thE Rio approach to
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tion that the poor are get- Qatar—-o ©h .- a| environmental lobby is
ting off scot-free rings hol- U *_ammosse+ | also its biggest drawback:
low, for the notion of 7| the fact that it calls for
“common but differen- &"5‘“9'““‘ sharp reductions in emis-
tiated” Lresponsibilities is United States .| sionsover arelatively short
enshrined in the Rio treaty, f‘l-—Auﬂ"'-! = | period of time. That was
which Mr Bush’s father - 4| meant to have the pleasing
signed and which passed Finland 4 L fGermany __5 | effect of galvanising politi-
the American Senate unan- Britain Japan ,| cians, and jump-starting
imously, Even Republican France izerland the century-long process of
insidersLizn the Senate say ,Mf:‘icigJ —China dealing with  climate
that there is room for com- e 0| changeseriously.

promiselon this POINt—Per- | source, ook kidge Nationsl isaratry The trouble is that

haps along the lines of a
firmer commitment by developing coun-
tries that they will indeed sign up to Kyoto
targets ata later stage.

A third objection from the new adminis-
tration toncerns cost. Some of this, too, is
posturing.Claims by Mr Bush that America’s
“energchrisis” prevents it from taking action

front-loading deep cuts
makes them much more expensive toimple-
ment. And that problem has only become
worse as the American economy has
churned out emissions over the past decade
of growth. As a result, America’s emissions
are already well above their baseline of 1990,
and higher by an even greater margin than

to curb ‘ missions are bogus. There is
no energy crisis in America, just a Distant targets
botched deregulation of electricity in Emissions 1998, differences from Kyoto target

California. Even so, the question of
cost is paramount—and on this the

m tonnes of carbon

a e %

Americans are more in the right than
the Europeans.

The costs of the Kyoto Protocol, as
with everything else involving cli-
mate change, are not known with any
precisid . Economic analyses range
from zeﬁ) Ot even net gain to stagger-
ingly high. The 1pcc reckons that a
modestly flexible treaty would re-

duce glabal Gpe by between 0a% and
11% in |2010. But most economists
agree that, if the treaty is imple-

Sources: UNFCCC < Veolijk, RILA
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the target set for the end of the decade (see
chart 3 on previous page). Many European
countries also have a tough road ahead—
which some have no real intention of travel-
ling—but for most the required cuts are not
as savage as America’s. _

Though few politicians on either side of
the Atlantic pay attention, economists argue
that there is a better way to reduce the econ-
omic burden of Kyoto: to introduce a “safety
valve™. David Victor of the Council on For-
eign Relations, a think-tank in New York,
worries that governments will learn the
wrong lessons from the Kyoto saga: that the
demise of the treaty is due merely to the am-
bitionof itstargets and lack of will in the Un-
ited States. In a timely new book, “The Col-
lapse of the Kyoto Protocol” {Princeton
University Press, $19.99), he argues
that, while those factors are undenia-
ble, the real cause of the treaty’s col-
lapse is the architecture of a pure “cap
and trade” system, which allows am-
bitious targets but puts nio limits on
compliance costs.

Anumber of like-minded boffins
agree that, since global warming is
caused by the growing stock of green-
house gases in the atmosphere (rather
than any one year's level of emis-
sions), strict caps in the short term
make little sense. The costof meetinga
specific emission target can be as-
tronomical if, say, firms do not have
enough time to adjust or if they have
long-lived capital assets. Mr Victorar-
gues that Kyoto must be amended
with some safety valves(such asextra
credits that a country could issue if
costs of compliance skyrocket in a
given year), to ensure the economic
burden is supportable.

‘Theend game

will the shock that Mr Bush has given
to the Kyoto deal result in the adop-
tion of any such sensible proposals?
Since even Mr Bush’s administration
does not seem to know its own posi-
tion on global warming, it is hard to say. The
next few months will bring several opportu-
nities for America and Europe to clash on
this matter. Talks among several dozen envi-
ronmental ministers are due latet in April in
New York. For that meeting, Jan Pronk (the
Dutch environment minister who chaired
the failed 1alks in The Hague last November)
is preparing a robust new proposal that he
hopes will bridge the ever-wider gulf be-
tween the Eu and America. The Bushadmin-
istration has also said America will still par-
ticipate in the next round of the Kyoto
process, due to be held in Bonn in mid-July.
However, it is not clear that the taskforce
now developing a new climate change pol-
icy wilt be finished by July—or what poor
Ms Whitman willsay in Bonn.

Given all this, several outcomes are pos-

THE ECONOMIST APRIL 7TH 2001

A tree-lined sini(

- !

sible. First, itis plausible that the entire Kyoto
process may fall apant completely. This
could happen suddent; at the Bonn gather-
ing, or in painfully slow fashion thereafter.If
the Europeans maintain their hostility to
market approaches and continue their hyp-
ocritical attacks on Mr Bush, they could well
push the talks off the rails.

Even more deadly, though, would be the
revelation that Mr Bush’s opposition 10
Kyoto extends beyond targets and timeta-
bles to the entire Rio process. However, such
a derailment seems unlikely, as public sup-
port for action on global warmingis strong in
both Europe and—say some recent opinion
polls—even in America. There are signs that
Mr Bush’s stridency on the Kyoto pact and
his desire to open Alaska to oil exploration

may be provoking a broader green backlash
that could rally support in Congress for ac-
tion on global warming.

Another possibility is that Europe forges
ahead with the Kyoto treaty while America
dawd!les. Comments from Mr Bush’s na-
tional security adviser and others suggest the
White House believes that Kyoto will die
without the United States.Not so fast, say va-
rious outraged European officials. Sweden’s
environment ministet, Kjell Larsson, insists
that “the Kyoto Protocol will not fail just be-
cause the United States doesn’tjoin.”

Technically, he is right: the treaty can
come into force if 55 of the signatories ratify
it, including a big share of the polluters. In
practice, that means the EU must persuade
Russia and Japan to sign. Realistically, how-
ever, he might be talking nonsense. After all,

GLOBAL WARMING

any treaty that purports to address global
warming without the supportof the country
with the biggest emissions, which also hap-
pens to be the world’s biggest polluter, is
surely a farce.

" Not necessatily, argues Michael Grubb
of Britain’s Imperial College. He reckons that
the only salvation for the process will come
from bold, but measured, steps taken by the
£u. Heargues that Russia will ratify the treaty
since it has much to gain from the sale of its
plentiful stock of unused emissions. Japan is
trickier, since it is even less likely to meet its
targets than Europe; thatis why the Japanese
are as keen on marketmechanismsand trad-
ing as was the previous American adminis-
tration. Ins the end, though, Mr Grubb argues
that Japan will not allow its refusal to ratify
to provide the nail in the coffin fora
treaty bearing the name Kyoto. By the
time the next earth summit takes
place, in Septernber 2002, in Johan-
nesburg, he reckonsitrnay bein force, -
even without America.

The key, he argues, is for Europeto
do this not with bitterness, and cer-
tainly not in the rigid, moralistic and
ultimately costly tone that it adopted
in The Hague. Rather, he argues for
Europe to pursue as flexible an inter-
pretation as possible, so that Kyoto
becomes potentially attractive to the
United States. By forging ahead, he
notes that Europe would also show
that it is not merely posturing over
Kyoto. This may help persuade poor
countries to commit voluntarily to
targets in future, which in tum may
lure America back to the table.

The last option, of course, is that
Mr Bush surprises everybody and
comes up with a credible set of pro-
posals that revives the Kyoto negotia-
tions, either by the Bonn meeting, or
more likely some time thereafter. To
do that, however, he will probably
need to come up with some serious
domestic initiatives on climate
change, so as toclaw backsome of the
credibility and goodwill he has lost on this
issuein recent weeks.

Such an outcome seems less fanciful
when one considers that it is not only green
groups, or even the ordinary punter, that
wants action on climate change. Many of
America’s biggest businesses, ranging from
DuPont to United Technologies, and even to
coal-fired utilities like AEP, support action
on climate change and want regulatory cer-
tainty on the question of carbon. Those are
the sorts of voices that Mr Bush should heed.
One of Mr Bush’s top lieutenants this week
even insisted that his boss would be a world
leader on this issue. The ultimate irony of the
past two weeks' coruscating attacks on the
American president is that he could yet tum

" outtobe Kyoto's saviour afterall.
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By RICHARD W. STEVENSON

WASHINGTON, April 7— On issue
after issue in his first few months in
office, President Bush has heartened
and reassured conservatives.

But in pleasing the right, Mr. Bush
has infuriated many liberals. And in
doing so, he has helped re-energize
some of his mast vocal political oppo-
nents and provided a rallying cry for
those politically active Democrats
who were already fuming over how
the presidential campaign ended.

Environmental groups,
unions, abortion rights organizations
and other powerfui Democratic con-
stituencies said that in dealing them
some harsh early setbacks, Mr. Bush
had given them a chance to motivate
their supporters at the grass-roots
level, to raise money and to chal-
lenge any claim the new president
had to being a moderate.

“What Bush has done since the
election is affronted and slapped in
the face every major activist constit-
uency,” said Roger Hickey, co-direc-
tor of the Campaign for America's
Future, a liberal advocacy group.
“They've attacked labor. They've
undermined regulations the environ-
mentalists care about. They've out-
raged women. They've given each
constituency a reason to say to its
troops, let’s change this equation.”

Some of the ire among liberals
stems from personnel choices made
by Mr. Bush, particularly his selec-
tion of John Ashcroft, a strong oppo-
nent of abortion rights, as attorney
general. And some stems from a
flurry of policy decisions by Mr.
Bush, including his moves to reverse
or suspend regulatory actions and

executive orders issued by former

President Bill Clinton in the waning
days of the last administration.
Unions have been upset by the new
administration’s decision o roll back
workplace safety rules and end pref-
erences granted to unionized compa-
nies in bidding for government-fi-
nanced building programs.
Environmentalists have bitterly
protested Mr. Bush’s decision not to
seek limits on car joxide emis-

fons or otherwise support an inter-
national agreement seeking to limit

climate change. and to undo new
imits on arsenic I drinking water.

Supporters of abortion rights were

labor
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Right Ignite Storm on Left:

angered by Mr. Bush’'s decision to
end federal financing for internation-
al f‘ mily planning groups that sup-
port abortion.

““Not since Clarence Thomas was
nominated to the Supreme Court
have 1 seen such a spontaneous and
strong reaction from people at the
grass roots,” said Kate Michelman,
president of the National Abortion
and| Reproductive Rights Action
League. “They hit the phones, the
faxes and the e-mails even before we
got |ourselves focused on exactly
what we would do.”

ite House officials say much of
the criticism from liberal groups is
unfair, asserting that Mr. Bush, for
example, has supported some of the
Clinton administration’s environ-
mental actions, likg_limiting gi%sel
Enﬁ;sions. They say many of the
groups are more focused on playing
politics than on addressing issues.

‘“Their actions also are indications
that|the previous admmnistration tilt-
ed the playing field toward groups
that| oppose the president,” said Ari
Fieischer, the White House spokes-
man. “The president is restoring the
balance and the middle ground.”

Some Democrats said Mr. Bush
had stepped into a trap left by Mr.
Clinton, whose last-minute actions
forced the new administration to
gragple immediately with many
charged issues it might otherwise
have delayed, especially those in-
volving labor and the environment.

Aides to Mr. Clinton said the regu-
lations had been in the pipeline long
before the election was resolved. But
they said they knew as they left
office that Mr. Bush would pay a
political price if he reversed actions
they believed had strong support.

“Bush has really lit a fire, espe-
ciallf' on the environmental issues,”

said| John D. Podesta, who was Mr.
Clinton’s chief of staff. *‘People are*
really angry about it, and incredu-
lous that on decision after decision he
has sided with the special interests.”
e liberal advocacy groups say
that|Mr. Bush's actions have helped
them raise money and recruit mem-
bers, and that they have been able to
flood the White House and the offices
of lawmakers with messages from
their supporters.
Still, it is unclear whether the Lib-
eral| groups will be able to harness
the strong feelings among their sup-

porters to practical political effect.

Although they have taken heart
from the difficulty Mr. Bush has had
getung his budget through the evenly
divided Senate, they have had littte
success in blocking or reversing any
of Mr. Bush’s other initiatives. And it
1s too early to say whether Mr. Bush
will be able to maintain some claim
to the political center as his term
progresses, and what role the left-
right clash might have in the mid-
term elections next year.

But it seems clear that whatever
other effects it will have, Mr. Bush’s
move to the right and the reaction
from the left will make it hard for
him to *‘change the tone” of intense
partisanship in Washington, as he
frequently pledges to do.

Steve Cochran, director of stra-
tegic communications for Environ-
mental Defense, said some environ-
mental groups, mcluding his, had
been optimistic about working with
Mr. Bush to find common ground and
compromses. Now, he said, liberals
were starting to have the same kind
of visceral negative reaction to Mr.
Bush that conservatives had to any-
thing associated with Mr. Clinton.

“These decisions — both the con-
tent and the style ; which they were
announced — have further polarized
the situation and made people dig in
more rather than relax,” Mr. Coch-
ran said. .

Steve Rosenthal, the politicabl**
rector of the A.F.L-C.10., said the
labor federation’s president, John J.
Sweeney, had recently directed
union officials to go to “‘war footing."

Mr. Rosenthal said organized la-
bor was developing a campaign to
shape public perceptions of Mr.
Bush. He said the campaign would
seek to pressure Republican law-
makers from states where Al Gore
did well in the 2000 presidential race.

“We will begin to get out informa-
tion on exactly who George W. Bush
is and what so-called compassionate
conservatism is in terms of wrecking
workers’ rights and workplace pro-
tections,” Mr. Rosenthal said. “It's a
great opportunity for us to define
George W. Bush.”
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Politics foils objective U.N. Climate Change
Report -- again :

By: Kenneth Green, Director of Environmental Program, Reason Public Policy Institute

Once again, climate change is in the news, as the United Nations
Intergovernmental Panel on Climate Change (IPCC) has released a
“gummary for Policymakers” based on the 'massive second volume
of its “Third Assessment Report” on climate change.

IPCC Volume 2 picks up where the Volume 1 left off, asking how
temperature increases predicted in Volume 1 might lead to climate
changes in the future. The new Volume 2 Summary (all that’s been
released to date) raises the specter of coastal inundation; violent
weather; droughts; increased spread of mosquito-borne illnesses;
crop failures; and more. -~

In fact, there is evidence that the Earth’s atmosphere has been
heating up a bit for the past 150 years, and there is good reason for
people to be concerned about a changing climate -- so far as a
changing climate can produce such extreme conditions -- delicate
ecosystems, agriculture, transportation systems, coastal structures
could face additional risk.

But for environmental policies to provide the best return on
investment, they have to be prioritized against ail the other
environmental concerns facing individuals and society, and that
prioritization requires scientifically rigorous risk characterization.
Unfortunately, the 19-page Volume
scientific rigor, such as substantiating assumptions, using sound
statistics to indicate certainty, and using meaningfu! peer-review.
Unlike the 1,000 page underlying report, the Summary was written
by oniy a few governmental officials; was reviewed only by a small
and was not subject to expert
review, *

of the Volume 2 Summary is its tendency to
exaggerate the scientific certainty of the predictions it makes.
Though specific words meant to convey certainty are paired with
numerical estimates of certainty (high confidence, for example, is
supposed to imply greater than 95 percent certainty), the
assignment of these “confidence” terms and numbers is an exercise

2 Summary fails several tests of
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in nearly pure subjectivity. The Volume 2 Summary describes how
terms like “very high confidence” are derived as follows: “In this
Summary for Policymakers, the following words have been used
where appropriate to indicate judgmental estimates of confidence
(based upon the collective judgment of the authors using the
observational evidence, modeling results, and theory that they have
examined...”

The Volume 2 also fails to explain that its predictions are based on
highly criticized modeling of dubious worst-case scenarios. The
predictions made in the new report are not based on independent
observation and extrapolatioﬁ of real-world trends, but are based
upon an estimated range of predicted warming from the Volume 1
report — a controversial and dubious estimate that itself is based on
questionable assumptions from a third report. Even were it not for
these pre-existing problems,l(he computer models used in the
Volume 2 effort are of questionable value. According to a Science
news brief from June 2000, Jérry Mahlman, director of NOAA's
Geophysical Fluid Dynamics Laboratory, observes that when regional
climate models such as those used in the new IPCC report try to
incorporate external factors such as population and economic
growth rates, “the details of r?.lture climate recede toward
unintelligibility.” Climate modeler Filippo Giorgi, of the Abdus Salam
International Center for Theoretical Physics, observes that regional
climate models of the sort used by the WGII authors are of limited -
value: "For the most part, these sorts of models give a warning, but
they tend to give very different predictions, especially at the
regional level, and there's no way to say one should be believed
over another.” -

Finally, the Volume 2 Summary lumps all possible types and causes
of climate change together, whether it is of human origin, solar
origin; whether it is warmingJ or whether it is cooling. But current
understanding in the mainstream scientific literature only ascribes
half of the observed warming since the 1970s to human activity - a
critical distinction for policymaking. Without specifying how much of
which impacts are predicted to be of human origin, the Volume 2

- Summary deprives policymakbrs of information needed to determine

appropriate action.

While everyone is rightly con ;erned about prospective changes in
climate, the devil is in the delEaiIs. With finite resources available to
use in the human search for spfety, some basic ranking of
investments is imperative to be sure we get the best return on
investment. In the realm of climate-change policy, such ranking
becomes impossible when politicized portrayals of the state of
scientific knowledge are passed off as the best that science has to
offer. The latest IPCC report Summary continues a pattern of
publishing Summary reports that distort more than they reveal, and
will misinform policyrakers more than it will inform them. -

Information on the IPCC reports can be found at
(http://www.ipcc.ch/). .
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Transcribed Monday, February 12, 2001

Climate-Change Scientists Confront an
Ancient Elephant '

By: Kenneth Green, Director of Environmental Program ‘
Reason Public Policy Institute

Sometimes, reality enacts a great folktale with stunning clarity.
That's what happened at a Rice University-James Baker Institute
conference on climate change a few months ago, when six reputable
scientists brought the story of the blind men and the elephant to life
in a spectacular fashion.

For those unfamiliar with the story of the six blind men asked to
identify an elephant, here’s how it goes. A certain Raja called for six
blind men and had them led to different parts of an elephant, asking
them to explain what an elephant is like. One man feels the
elephant’s trunk, and says, “It's a giant snake.” Another touches the
elephant's flank, and says, “It's a wall.” A third blind man touches a
leg, and says, “It's a tree.” The other blind men pronounce that the
elephant is like a spear, a rope, or a fan, touching the elephant’s
tusk, or tail, or ear. In their dispute, the blind men take to railing at
one another, to the Raja’s great amusement.

The climate change conference enactment of this foiktale began
when Dr. Theodor Landscheidt from the Schroeter Institute for
Research in Cycles of Solar Activity in Nova Scotia took the podium.
Dr. Landscheidt put up many impressive charts, and argued that his
research strongly suggests that the cause of the warming observed
in the 20th Century was not greenhouse gases, but ciearly results
from an increase in the output of radiation from the sun. .
But immediately after Dr. Landscheidt finished, Dr. Judith Lean, a
research physicist with the Naval Research Laboratory, presented
her most recent findings, arguing that whatever the cause of 20th
Century warming was, it was not an increase in solar radiaticn. Dr.
Lean’s charts suggested that net solar output simply hadn't changed
as much as the temperature had, and so changes in solar output
could not be the sole cause of observed 20th Century warming.

Next on the podium was Dr. Willie Soon, an astrophysicist with
Harvard University. Dr. Soon showed many charts suggesting that
changes in the Earth’s average temperature correlate with the
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frequency of sunspots. Dr. Sqon’s conclusion was that the likely
cause of 20th Century warming was not increased solar radiation,
but rather, was due to increased cosmic ray activity and its impacts
on cloud formation, .

Shortly after Dr. Soon finished, however, Dr. James Kennett with
the University of California at Santa Barbara presented his findings.
Dr. Kennett's research led him to argue that the cause of 20th
Century warming was not solar radiation, nor cosmic rays, nor the
traditional greenhouse gas such as carbon dioxide, but was due
largely to the release of methane from deep-ocean pockets of
methane hydrate. ' :

Finally, Dr. Thomas Crowley of Texas A&M University took the
podium with equally impressvi‘)/e charts and argued that his research
strongly suggested that the warming of the 20th Century could
indeed be blamed on the tradEional greenhouse gases, carbon
dioxide, methane, chlorofluorocarbons, and the like.

But Dr. Crowley’s claims were clearly at odds with those made on
the previous day by Dr. Jameg Hansen, sometimes called the Father
of Climate Change. Dr. Hanseh, whose congressional testimony in
the 1980s galvanized political interest in climate change, argued
that the main cause of 20th C‘ ntury warming was not the traditional
greenhouse gases, as he'd argued for nearly 20 years. Rather, Dr.
Hansen suggested that his latest research indicates that the cause
of observed 20th Century warming is actually soot and other urban
air pollutants, including methane. -

It goes without saying that these six credible, reputable scientists,
who all subject their work to sFientiﬁc peer-review and publication,
can't be equally right. It’s also cbvious that the policy prescriptions
that would flow from believing any one of them to be right would do
little to produce a positive outcome should any of the others turn
out to be correct instead.

Advocates of rapid action on c‘imate change like to portray the
science as a done deal, and suggest that scientific understanding of
climate change is sufficient to |guide policy action. But a Western
version of the elephant folktale better characterizes the situation. As
poet Geoffrey Saxe explains: “So, oft in theologic wars, the
disputants, I ween, tread on in utter ignorance, of what each other
mean, and prate about the elephant, not one of them has seen!”

z

Bl

archives sw

; “465/05'/2001: Science Mattég - Evehmfdwr' the v
! *

fecdbhack »» . . -
Interested in this item, post your opinion here.
?Wb211412001: More worrisome is not that the talking F'

http://www.techcentralstation.com/EnviroScience Technology.asp
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' The 1995 report is about to
Report, or TAR; to be published

| Reason Magazine | of the current understanding

t“’?" “‘%

§We appreciate

: any feedback

i about our web

i site. Thank you!

govemmental entities,

When the IPCC pubhshes anew

%
! %
§ |
: i
3 document called the "Summary

: readers.

1of6

r The last such’ pubhcatxon was the IPCC’s "Second Assessment Report :
995. The 1995 SAR argued that the ‘Earth’s climate.:
that seemed unhkely to be of non-human ongm, ‘and

. the climate. Predicted future temperatures in the SAR ranged from 1 °C to.

? was changmg in ways |
that the welght ‘of evidence suggested a
- 3JOIN] |
| hlRPPI Alert

'_ increases of 15 to 95 cm in the same tlmeframe L
be supplanted by the IPCC "Thlrd Assessment

. TAR, the product of IPCC’s Working
body of climate c¢hange literature, and attempts-to present a consensus view
of clunate change. This report was rev1ewed
* by a panel of experts in late 1999, was subsequently reviewed by
was revised accordmg to feedback, and is Tiow
| undergoing "final government review.
: based on the final government review
1 any of the scientific conclusions of the
review), the TAR will be published in early 2001.

for Policymakers" {or Summary). These .
| summaries attempt to condense the contents of the IPCC’s fuil Assessment
: Report, and express ﬁndlngs in a language suitable for moderately educated

"discernable” human impact upon

Gentigrade by 2100 and sea level

early in 2001. The first volume of the
Group 1 (WG1) reviews the massive

" After a last round of revisions .
(whrch theoretically will not alter &
report as it emerged ! from expert

major report, it also publishes a denvatlve

“
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|
 Less than two weeks before the U. S Pre51dent1al electlons, copies of the
| ; draft Snmmary for Pohcymakers based on the Third Assessment Report i j«t

-

} were leaked to the Assocrated Press and other media commentators ’1"he s
| draﬂ Summary became an 1nstant issue in the electron ) )

.':-‘;: i 2

: Workmg from more extreme worst-case estlmates than prewous IPCC,
' reports, the Summary suggests a higher range of potential warming by
2100, and higher sea-level rise.as well. Global average temperature in the
new Summary is modeled to increase from 1.5 to 6.0 degrees Centlgrade
by 2100(2.7 to, 10.4 degrees F ahrenhelt) Predicted sea-level increases
! under the new scenanos range from 14 to 80 cm by 2100. :

But medla coverage of the oummary lacks contextual mformatlon needed“
f to allow people to decide “lhether the report was credlble The gene51s of
; the Summary was not expl ed; and the "findings were not put in context
with regard to either the prztrrlous assessment report, or the main body, of -

thé more scientifically ngol‘ous and more earefully quahﬁed Thxrd e
Assessment Report »

quality scientific researeh t humamty can muster: It isan 1ssue of great
complex1ty, in whlch ﬁne detatls of mterpretatlon and underlylng

. use of sc1ent1ﬁc information.
; R j‘" . K . Y ‘e o oo -
' The purpose of thlS documlnt is to add some context and balance to the
discussion, and to correct: somé of the mistaken impressions that recent -
news coverage of the. leakel.l IPCC draft Surnma.ry for Pohcymakers may

have created

L Predlettons of future chlanges rest upon speculatlve scenanos that
% were not revnewed by tech mcal revrewers of the mam report.

The clmms regardlng the potenttal increase in global average temperatures >
and sea levels in the year 2100 are based upon "scenarios” about the ﬁrture:
that enfold a panoply- of m%mpﬁom about global development patterns, -
population growth, energy urces, econormc deveIOpment technologlcal ‘

| change, and so on:-
l

. It 1s the addltton of :nore pessnmstlc scenarios to those used in
© " previous IPCC reports’ that produces greater estimated future
ttemperatures, more  changes in understanding of past or present ‘

climate processes, ¢ ﬂtheorencal understanding of the relatlonslup

AAAAA

between human activity and climate;
* o Future température ahd sea-level predictions are not modeled wnh
. state-of-the-art compllter models, but use "simple" computer models

. -that are-"calibrated" to the more accurate models. No mention is -
made of the fact thattsuch simple models imitate their lngh-powered

3

.~ ! cousins-poorly; have many well-known weaknesses that make thern ”
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of limited use; and are of limited relrabrhty even for modelrng
L current climate trends; Lo .
e Only the Summary-of the report delmeatmg scenario assumptrons 1s
currently available for download whlch limits analys:s but the new
. "worst case" scenarlo assumes that: . '
f . ' o There are 1o rmd-course programs unplemented between now

| oA -7 "and 21005 g <
e e -Population peaks at 8. 7 brlllon in 2050 and dechnes to 7
" w ¢ billion by 2100 - ‘ .
o Global deforestatron isnot abated, ; }in g CoE
-0 The developing world will reach srmllar levels of development
- as developed countnes, e ,9

World GDP will increase 10 times by 2100
Most energy productlon will be from carbon—based ﬁzels, ;
Carbori dioxide emissions will nearly quadrupie by 2100
Methane emissions will more than double by 2100;
Carbon monoxide emissions will nearly triple by 2100 .
0. Volatile orgamc carbon ennssrons wxll nearly tnple by 2100
and ’ ¥
.o Fluorocarbon levels wﬂl rise dramatrcally by 2100 in some
Cooe 0 % cases’by two orders of magmtude e
.. vThe assumptions used.in these !'scenarios” were only pubhshed in the
. Spring of 2000, more than six months after the actual "expert
* - review” cycle was completed; and .
-"s “Economic and population. parameters are not pubhshed as part of the(;
.+ peer-reviewed Third Assessment Report, and must be retrieved from’
-+ another report. This makes simultaneous comparison difficult for
- ‘experts with access to the full reports and nearly 1mpossrble fo 5
‘i--;.-others who have only the Summary Wt

\\.a

o o 0o o ®

i

2 “The Summary for Pohcymakers presents ﬁndmgs devond of vital
contextual lnformatlon. 2 ’::;;-: Bt ol o e .

;

When dlscussmg the ﬁndmgs of how the Earth s chmate has changed in’:
recent years, the Summary for Pohcymakers presents hard evidence <
regarding | temperature readmgs rain measurements, SNOw measurements
and so on: But the Summary presents this’ information without vitally .
unportant contextual and quahfymg mformatron found in the body of the
IPCC report ' ‘ )

. Increases in temperature are presented without pomtmg out that
o - The majority of physically observed warming since 1860°..
happened from 1910-1945, and the majority of that early

-+ swarming is attnbuted to non-human climate forces in the body
of the report; . Ry
" "o The warming observed since, 1860 was not continuous, but

¥ happened in two bursts; * . :
e Twice as much-of the observed warmmg since 1860 appears as
" warming of nighttime low temperatures in the coldest parts:0 of -
the Earth, rather than increases of daytime highs in the warmer

2727101 12:52 PM
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- parts of the Earth ¢
0. The dlﬁ"erence between ground~level temperature readings and
high-altitude readmgs from balloons and satellites reveals a
« < .~critical ‘weakness of the climate models used to predict future
s impacts discussed later in the Summary; and ;
o Estimated increases in temperature for the last 1000 years are
- . .based on dlSp ted climate reconstructions rather than observed
. data. No mentlon is made that evidence documents sharper |
g -temperature sl‘hﬁs in the climate record from before humans

K ongm

L, ’ o __emsted sugthmg that recent changes could be of non-human

iy e

: ",.- Decreases in global ice’ extent (g!amers 1cebergs etc) and snowfall

trends are presented ][vnthout explaining that: - "o
. © Measurements of historical snow depth and extent are -
. extremely timited; -
..+ ©_Glaciers in sonle regxons are growing, not shrmkmg, b
.. "o Reductions in hnow and ice are not happening in the seasons
- where incréased warmth has actually been observed; - . ..
_ o Estimates of Arctic sea ice thickness show a wide range, from
. 1to 4 centimeters of shrinkage per year bécause the samplmg ~
... of evidence is too small to-be conclusive; and -
"o Antarctic séa ice has been stable or shows what- seems to be a
R sllght merease in extent since the 1970s. ", <. 07t
Evidence of sea leve rise of 0.1 10 0.2 meters dunng the 201 "
-Century is presented without reference to the fact that: ‘
-~ o Sea level has been rising for nearly 20,000 years by about 120,
. ¢ .meters since the last glacial maximum; .. «
o The rate of sea level rise is not steady, but ﬂuctuates *
* o .Sea level rise dld not Speed up during the 20t Century though
.« theoretically, global average temperatures were increasing; and
. © While sea level rose between one-tenth and two-tenths. ofa: ¢
meter during the 20% Century, the body of the report attnbutes
only two-hundtedths to 31x-hundredths of a meter to human
act1v1ty ﬁ'om 910 to 1990

¥ ;..r

- ways that affect the chmate system” is made thhout mentlonmg
that:
o This conclusion, unhke those regarding actual climate .
, changes, are phrely based on still-developing theories and
highly uncertain computer modeling, not on any measurable -
‘cause-and- effe‘ct relationship between any particular activity - 3
and global ehmate
. © Greenhouse’ gases including both carbon dioxide and methane
* " "rose and fell along with global average temperatures before *,
- human beings were around to influence their concentrations; "
o At least two of these human activities expected to contribute to

*

* The claim that hum aetlvmes ‘continuk to alter the atmosphere in

227/01 12:52 PME




—

MOPPING UP AFTER A LEAK: SETTING THE REC..ERNMENTAL PANEL

50fé6

{' -~ . . changes. These un
e Lol “cloud formation, and ‘aerosol impacts in climate regulation.: °+

greater warming in the future are pollution reduction

| 17,7 - initiatives to reduce sulfur aerosols, and to eliminate the use of
e T ‘ozoﬁe-destr_o_ying.\ch;}oroﬂqoroc‘arbons; - SR

© o While computer models agree that human activities hyz'u}q.s{)gr‘lp‘
', .7 . rolein observed 20% Century warming, individual models give
<7777 very different estimates for the extent of the human role; -
" o Uncértainties are till large in key modeling areas that
" underpin the entire claim of human causality in observed . .- .,
certainties i nvolve the role of water vapor,”.;

3. Thq.]éaked " Sﬁmmary for Po_licymgkers;' is iibt p;eer-réviev&;l,ithe"
author is ahonymous, the document is created independently of the:

e . .

actual Assessment Report, and the Summary is so short that issues are,

overly si;n';)liﬁed, ST " o ST

" e Unlike the main body of the IPCC Third Assessment Report which .
 rtepresents an herculean effort to assess the current state of «* =,

" knowledge about climate change, and which speaks with great > -
. credibility because of extensive peer-review, the leaked Summary for
* Policymakers is not reviewed by the main body of IPCC experts and

. thus lacks the credibility of the technical reports they claim to-.;
Y umMARiZe. - ¢ S e s e R
o' The author of the summary is not identified, and there is nof. 5o
explanation of the-process that generated the ‘Summary, nor specifies,
whether it was or was not reviewed by the main authors, contributing
authors, or expert reviewers that vetted the body of the Third . -
3, Assessmentreport, -t n ot dl Tl o "

o

| * e The Summary for Policymakers is 12 page;;‘ibng, and theoretlcally

suramarizes the Working Group I report (which) is over 1000 pages -

» . long as well as parts of the not-yet-finalized Working Group oo

© report, which will probably be over 1000 pages. . . . . s
SUMMARY- . _ -~ .. = N

Beivs coverﬁéé of the ,i'ecénﬂtl;y\l:e;ked ﬂ'{Sﬁrﬁﬁgr_S}Tfor Policymakers" from

- the pending Third Assessment Report of the Intergovernmental Panel on

| Climate Change lacks information vital to putting the leaked document in.

meaningful perspective. - ‘ : ‘

K]

| Specifically, the leaked report:
- e Does not explain that increases in predicted future temperatures from
L. the last IPCC teport are due to added worst-case scenarios generated

outside the careful, peer-reviewed publication prozess of the Third *
. Assessment Report rather than changes in gatherci! evidence or, o
+ empirically documented trends in climate, energy use, or greenhouse-
| ..’ - gas production; " ' \ : C
e Does not spell out how extreme the worst-case scenarios are;

i
'
é
b
.
|
! .
| e Does not explain that predictions of future climate were generated,

ON CLIMATE CHANGE (IPCC) wysiwyg// lfhttp‘.ﬂwww.rppi.orgfebrieﬂos.hu-m

2/27/01 12:52 PM

-




MOPPING UP AFTER A LEAK: SETTING THE REC.. ERNMENTAL PANEL ON CLIMATE CHANGE (IPCC) wysiwyg://1/hitp://www.rppi.org/ebrief105_html

.- cannot rehably reprc}duce known temperature changes of recent

years.:. . - A z

e Does not prowde the contextuahzmg mfon‘natlon needed 10
- accurately commumf:ate what scientists have learned about past’
o climate changes curr ent chmate functlon, or future clunate
expectations; ;.

-*" @ Does not mention that observed climate changes are only partlall
~ due to human actrvrt‘y, and ‘
* Wasnot peer-rev1ede by the same experts who rewewed the

i . "techmcal reports from whxch it 1s ostenmbly extracted ‘

_not with state-of-the-art models, but with simple climate models that

The forthcommg Thn'd Assessment Report of the Intergovermnental Panel
t on Climate Change will serve as the central touchstone of. climate change
debate for the next five yeat's Climate change is a serious and importan
subject, and concerns ‘about rapid changes in chmate whatever the’ 'canse :
i might be — should not be treated lightly. Accuracy in the understandmg of?,
' the underlying science is e ually critical, and should not be rmsrepresented :
or poht1c1zed by partlsans of any partlcular control approach o

Actwltzes Wthh weaken the credlblhty of the TAR nnpede not only
search for knowledge, but 1hsure greater lelsweness in the debaté over
whether the report represe s a scientific ¢ consensus, or is a docume‘
biased by political forces outsuie of the smentlﬁc process of: dtscovery

The Ieak of the Sumrnary report of the IPCC Thlrd Assessment Report may
: be seen, by some, as a way of creatmg a short-term ripple in the. pohtlcal :
. landscape of the Umted States Presrdentlal campaign. Buti in the long tenn,’t,
this leak can only harm the search for a consensus statement of knowledge, -
and the search for appropn te responses to the. nsks posed by chmate
change P ’

z ;Related Pubhcatlons

Plam Enghsh Guzlde 3 Explormg the Scrence of Chmate Chang
Questlons People Ask About Climate Change . -
: Climate Change Policy Opttons and Impagcts:. Perspectwes on RlSk

Reduction, Emissions Trading, and Carbon Taxes
Evaluating the Kvoto Anproach to Chmate Chan ange

. Dr. Kenneth Green is Dxree tor of the Envnonmental Program at Reason . .

. ' Public Policy Institute - T
© The Reasen Foundation. ArE rights reserved.

Please contact George Passanting at 310-391-2245 if you have questions about the Reason Foundation.

. .

3415 S. Sepulveda Blvd., Suite 400
Los Angeles, CA 90034
(310) 391-2245
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' RPPI . | For Immediate Release, Contact: George Passantino
About Us _ | January 23, 2001 ' 310-391-2245
Staff s
%Q—?—'ebftg New UN Global Warming Report is not New—Predictions Derived
i Espafol from Extreme Worst-case ‘Future Scenarios’
. Jobs
Dr. Kenneth Green
Features. ’ Director of Environmental Program
Opinion ‘ . Reason Public Policy Institute
Speeches
. Events ’ January 23, 2001
' Publications .
L .
§ Links Media outlets are reporting that the United Nations Intergovernmental
' Hot Topics " iPanel on Climate Change (IPCC) has released a new report suggesting
' E-briefs , ithat the Earth’s atmosphere is likely to warm faster than previously
| EAQs . ipredicted. Blame for this predicted warming is laid firmly at the feet of
i Books humanity, attributed to the release of potentially heat-trapping

. . |"greenhouse" gases into the atmosphere.
. Media Center’ .

| News Releases |
Contact

; But the report approved in Shanghai is not "new"—it is the same report
! . thatwas leaked during the recent presidential elections. Only the wording
3 %1 OIN} was changed from the version leaked last year — the predictions are the

same.

HIRPPI Alert =

| Other web sites: |Unfortunately, media reporting is failing to cover important information

| New within the underlying technical report, and are taking poiiticized

| Environmentalism rgymmary” documents and press releases at face value While

| Prvatizaon.otd lemphasizing the dramatic predictions of future warming and sea-level

' urbanfutures.ora  |rise, many reports entirely fail to explain where these predictions come

! .
| Reason Foundation |from, or how credible they are.

! Reason Magazine

by 2100, they often fail to explain that the temperatures increases

i 1}_ 5 1. While many reports trumpet the scary predictions of extreme warming
TAEK n&% o
g & predicted in the report (and accompanying rises in sea level) are not based

E“Le ?Pzg iﬁigﬁe - ion observed trends in temperature or sea level at all, and were not the
.a € a . .
B ouweb - product of the most modern computerized climate models. Rather,
site. Thank you! speculative (and in some cases, extremely pessimistic) scenarios about the

i
future were run through simple computer models with known flaws.

i

i 2. Though the "science of climate change" is portrayed as being

; increasingly settled, few media reports explain the many radical changes
% that have occurred only in the past four years, since publication of the
Second Assessment Report in 19%. The Third Assessment Report

i
{
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contains changes from the pfevious report that show dramatic and
continuing change in the fundamental understanding of climate processes.
Aerosols, discounted as a gl‘obal cooling force only a few years ago was
first acknowledged to be a potent climate forcing, then discounted due to
reducing aerosol levels ~ all in a few years. The same rapid changes in
understanding hold true for most warming or cooling forces, including
solar output, dark particulaté "soot," methane compounds,
chlorofluorocarbons, and so on. With papers battling back and forth every
week in journals like science and nature, portraying climate science as
either settled or a "done deal" is clearly misleading.

3. The new IPCC Third Assessment Report is portrayed as the result of a
scientific process of discove‘ry by highly esteemed scientists, but media
reports do not explain the extensive political involvement that takes place
at all stages of report generation, from conception of the outline, to
recruiting of the lead authors by governmental representatives, to review

-land approval of final languaée by governmental representatives. While the

underlying 1,000-page report is full of caveats and the cautious prose of
scientists and probably does come closest to being a scientific
"consensus” document about how the climate works, summaries derived
from the full report omit vital contextual information and often fail to
reflect the uncertainties discussed in the report they purport to summarize.

3. While many media reports quotes ranking members of the IPCC who
suggest that certainty has imﬁroved over time in both predicted climate
changes and attribution of human cause, many reports fail to explain that
the models used in making p#edictions, and the futuristic "scenarios" still
contain many questionable assumptions about how the climate works, and
about what the future will look like. Nor is it made clear that the
"scenarios” were not reviewed by the full panel of experts that give the
underlying "science” report its credibility. Questionable assumptions from
the worst-case scenario that ﬂroduced the high-end predictions for
temperature and sea-level rise include:

* No mid-course programs will be implemented between now and
2100, even in the face of what are predicted to be extreme climate
changes;

* Global deforestation isnot abated;

* The developing world will reach similar levels of development as
developed countries;

* World GDP will increase 10 times by 2100;

Most energy productioﬁ will be from carbon-based fuels, with

limited technology grow‘wth;

Carbon dioxide emissions will nearly quadruple by 2100;

Methane emissions will more than double by 2100;

Carbon monoxide emissions will nearly triple by 2100;

Volatile organic carbon emissions will nearly triple by 2100; and

Fluorocarbon levels will rise dramatically by 2100, in some cases

by two orders of magniﬁde.

L
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Climate change will continue to be an important environmental issue for
ldecades to come, and proposed policy responses could have significant
impacts on national economies, technological development, and
individual lifestyles. People are naturally concerned about threats of
possibly radical environmental change and the IPCC reports, which
constitute the common ‘touchstone’ of debate over climate change are too
important to be so badly mischaracterized through politicized summaries
and simplistic media reporting.

Related Publications .

5 . e E-brief 105: Mopping up After a Leak: Setting the Record Straight
on the "New" Findings of the Intergovernmental Panel on Climate
Change (IPCC)

» Mopping up Aftera Leak: Setting the Record Straight on the '"New"
Findings of the Intergovernmental Panel on Climate Change (IPCC)
e Plain Enelish Guide 3; Exploring the Science of Climate Change
e Questions People Ask about Climate Change
e Climate Change Policy Options and Impacts: Perspectives on Risk
Reduction, Emissions Trading, and Carbon Taxes
. e Evaluating the Kyoto Approach to Climate Change
Dr. Kenneth Green is Director of the Environmental Program at Reason

~+ * [public Policy Institute
© The Reascn Foundation. All rights reserved. Please contact Georae Passantino-at 310-391-2245 if you have
guestions about the Reason Foundation.
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3of3 2/27/01 12:55 PM

e




ProjectSumirmary

EijectSummary

FAM Background

| of 2

hrtp.//www.noe[kempff.conVEngllsh/Pro_]ectSummary.htm

0™
N
g - b

e 4/9/2001 2 43 PM




ProjectSummary hitp://wvw noelkempff.com/En ghsh/ProjectSummary.htm

20f2 4/9/2001 2:43 PM



——T e gy

Under the Weather: Exploring the Linkag...ate, Ecosystems, and Infectibus Diseafde.///C/TEMP/Under the Weather Explo... Ecosystems and Infecttous Disease. htmi

THE NATIONAL RCABEMIES Current Projects

ABOUT THE KATIONAL
ACADEMIES

EMPLOYMENT

FOR CONGRESS

FOR MEMBERS
PRESIDENTS' CORNER

SUBSCRIAE TO
WHAT'S NEW

Oftice of Mews and
Public Intormatinn

Top Mews
News Archive
Sclence in the Headlines

The ¥ational Acadamies
Op-£d Sarvice

Reports & Fvenls

This page is
maintained by the

National Academies

Office of News ang
Publi¢ Information

Craig Hicks
Internet editor

Tom Roberts
Associate Internet
editor

Shelley Solheim
oniine producer

Contact us by e-mail

news@nas edu

lof5

Publications Directaries Search Site Map Feedhack

Nakionad Arademy of Engineering
Natisnol Ressarch Coined

" Nabiona] Acodemy of Seiences
Institute of Medicina

Date: April 2, 2001

Contacts: Bill Kearney, M‘ dia Relations Associate
Kathi McMullin, Media Relations Assistant

(202) 334-2138; e-mail <r‘1ews@nas.edu>

FOR IMMEDIATE RELEASE

impact of Climate Chanl‘e on Human Health Remains 'Highly
Uncertain’

WASHINGTON -- Even though it is understood that changes in climate
and weather may factor in‘ O some disease outbreaks, it is not yet
possible to determine whether global warming will actually cause
diseases to spread, says 2 new report from the National Academies’
National Research Councql. While some studies have shown an
association between short-term climate variability, such as that caused
by El Nino, and a higher incidence of certain illnesses, numerous other
factors must be considered to fully account for the spread of infectious
diseases, said the committee that wrote the report. z

"The potential exists for sqientlsts one day to be able to predict the

impact of global climate cﬁange on disease, but that day is not yet here,"

said committee chair Donqld Burke, professor of international health and .
epidemiology, Johns Hopkins School of Public Health, Baltimore. "To

help scientists and policy-rhakers gain a better understanding, our

committee recommends strong support from the federal government for
interdisciplinary efforts to dnalyze climate-disease relationships. The

critical capabilities that must be strengthened and brought together

include epidemiological suheillance. field ecology, computer madeling

and simulation, and evaluation of public health interventions.”

Since the time of Hippocrates, scientists have understood that weather
can influence where and when some epidemics occur, For instance,
mosquito-borne diseases such as dengue, malaria, and yellow fever are
generally associated with warm weather, while influenza epidemics
usually occur during cold weather, and outbreaks of intestinal illnesses
caused by cryptosporidiosis are linked to heavy rainfail. In recent years,
as research has confirmed the fikelihood of a long-term global warming
trend, questions have been|posed as to what effect this might have on
infectious disease patterns around the world, prompting numerous
studies of climate-disease linkages.

Some of these studies have shown that climate variation from one
season or year to the next éan affect the life cycle of many pathogens
and disease-carrying insects, potentiaily affecting the timing and intensity
of disease outbreaks. A number of computer models have been
developed as well to simulate the effects of climate change on disease
incidence, but estimates of the extent to which diseases will potentially
spread have varied significantly among some of the models. In addition,
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observational and modeling studies generally are not able to consider
complex social factors -- such as sanitation and public health services,
population density, and travel patterns -- that also play important roles in
disease dynamics. Because of this, the results of such studies must be
interpreted with caution, especially when used to develop scenarios of
the potential health effects of future climate change, the committee said.

Indeed, the highly uncertain impact of long-term climate change on the
spread of disease and on the evolution and emergence of new
pathogens stems largely from the confounding influences of human
behavioral adaptations and public health interventions. For instance,
basic public health protections such as adequate housing and sanitation,
as well as the availability of vaccines and drugs, can limit the geographic
distribution of diseases regardless of climate. One example of this is
along the border between the United States and Mexico, where dengue

fever outbreaks are common just south of the Rio Grande river in

Mexico, but are rarely seen in neighboring regions just north of the river -

in the United States, mainly because of differences in socio-economic
conditions. . g

The report also notes that there are potential pitfalls in extrapolating
climate and disease refationships from one time scale to another. For
example, the ecological effects of short-term cimate events, such as El
Nifio, may be significantly different from the ecological effects and social
adaptations expected under long-term climate change.

Research to understand the relationship between climate and infectious
disease is in its infancy and needs to be strengthened, the committee
said. Interdisciplinary research centers shouid be established to foster
collaboration between scientists in fields such as epidemiclogy,
climatology, and ecology. And federal health agencies such as the -
Centers for Disease Control and Prevention and the National Institute of
Allergy and Infectious Disease should become actively involved in the
U.S. Global Change Research Program, an organization that coordinates
climate research among federal agencies.

Recent technological advances, such as gene-sequencing techniques
for studying the molecular biology of disease-causing pathogens and

_ satellite-based remote sensing of ecological conditions, should be used

to aid research efforts, the committee added. In addition, to overcome
the existing lack of high-quality epidemiological data for most diseases, a
concerted global effort should be made to collect long-term disease
surveillance information, along with the appropriate meteorological and
ecological observations, and store it in centralized, accessible
databases.

As the potential linkages between climate and disease become better
understood, it may be possible to provide early warnings to help prevent
disease outbreaks, the committee said. To do this, climate forecasts will
have to be complemented by ongoing meteorological, ecological, and
epidemiological surveillance systems. Together, this information could
be used to issue a "watch" for regions at risk and subsequent "warnings”
as surveiliance data confirm earlier projections. .

The committee emphasized, however, that early warning systems should
not take the place of proven public health measures since there will
always be some element of unpredictability in climate variations and
disease outbreaks. Officials should continue to place a high priority on
reducing people’s overall vulnerability to infectious disease through
vaccination programs, mosquito-control efforts, and water-treatment
systems, it said.
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OW I THINK ABOUT THE ISSUE OF GLOBAL CLIMATE CHANGE

is significantly influenced by the ten years that T spent in the
Executive Office of the President.

e
%

What I intend by that is this: [ think there are certain issues that are
different—issues that transcend individual companies and individual
industries and individual countries. There are two that rise to a special
level of consideration and concern. One is nuclear holocaust and the
danger of renegade states having available to them nuclear weapons of
mass destruction. The second is environmental: specifically, the issue of
global climate change and the potential of global warming. These issues
deserve a special approach and way of thinking about them—one that
starts from a perspective of standing ourside the world.

Why do T say this is affected by the ten years that I spent in the
Executive Office of the President? '

For some of you who live in this town. you know something about the
Office of Management and Budget and what it is now, and some of vou
will know what it was in the past. In the time that 1 was there, I felt my

responsibility was to make sure that the President of the United States:




“THE QUESTIONIS:
IF YOU WERE THE PRESIDENT,
AND YOU WERE PRESENTED
WITH SOME FACTS THAT

SUGGESTED OUR BIOSPHERE

MIGHT BE IN DANGER,
WHAT WOULD YOU DO?"
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and I served under Kennedy, Johnson, Nixon and Ford—had in front
of him, for every issue that he had to deal with, the best information
that the mind of man could distli.

Our job was the fact side. It was up to others to spoon in the political
considerations which we, from our objective, rationalist, fact-based per-
spective, abhorred. We couldn’t understand why anybody wouldn't just
simply do whar the facts said was the right thing. I tell you all of that

to help you understand the cast of mind that [ bring to this proposition.
The question is: if you were the President, and you were presented

with some facts that suggested our biosphere might be in danger, what
would you do?

Defining the issves

To begin, [ think you would ask, whar are the facs? What do we know?

On this issue we know one thing for sure. We know, without dispute, that
the people of the world have been. emitting so-called “greenhouse gases,”
most importantly carbon dioxide, into the atmosphere as we have devel-
oped our world economy, to 2 point that concentration levels of green-

house gases over the last hundred years have increased very substantially.

There is no doubt that there are much higher levels of CQO, in the
atmosphere than existed a hundred years ago. It’s also not disputable chat
CQ, has a half-life of about one hundred years. This means that of the

entissions we put in the atmosphere today, in the year 2098, 50% of them
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will still be there. For those of you who are mathemartically inclined.

you’ll understand that this means we have a growing level of concentra-
fions, and they’re building up if we don' do anything. There is no doubt
about this issue.

There is another fact we can probably be sure about. The world's average
temperature has increased maybe a half a degree over the last hundred
years. Now, | say maybe we know it. Bur in a long-run analysis, we can’t

be sure.

P o VBT e s Do
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Now, after we say those two things, we don't know much more that we

can really call a fact. That may be a surprise to you, because some of you

may have seen comments made by some of our political leaders about
storms in South Dakota and California being related to global climate

change. I'm here to tell you, as one who investigates everything I can
look at and read from academic journals, I don’t chink you can make
those tes. L don't think there is a scientist who can say, “Qne plus one

equals two, and here’s a direct cause and effect relatonship.”

And so, I'm concerned that what we have are what I would call one

and 2 half facts, and then we have| conjecrure, speculation, theory. That 15
not to say we should just dismiss it out of hand, but T think it’s important
to know what you do know and to be very clear about what you don’t
know in these issues, because if you e wrong, as distinguished from most

things that we as human beings deal with, you don’t get a second chance.
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“IT'S IMPORTANT TO KNOW
WHAT YOU DO KNOW AND TO
BE VERY CLEAR ABOUT WHAT
YOU DON'T KNOW IN THESE
ISSUES, BECAUSE IF YOU'RE
WRONE. ..YOU DONT GET
ASECOND CHANCE” -

If you get welfare reform wrong, you get a second chance. Now, [ have
to say, even 1n socal -policy areas where we theorize and speculate and
intervene, when we get it wrong, lots of individuals may suffer as a
consequence. But civilization doesn’t go down the drain. Regimes and
politicians and the rest of us get second chances to deal with most of
these things. For these two issues—nuclear holocaust and global climate
change—we may not get a second chance. So | think we shouldn't
dismiss the climate question- out of hand. We should pay a lot of
attention to it.

The Popuiation Faclov
Tlnnkmg about this issue the way those of you who are in the business
comnumty would think about an 1ssue, you would make an inclusive

analysis of the subject. In doing that, one of the first things you would
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«YOU'VE NOT HEARD ANYTHING
FROM ANY MAJOR POLITICIAN
ABOUT A POPULATION QUESTION
RELATED TO THIS. WHY NOT?
IT'S A NASTY ISSUE.
NOBODY WANTS TO TALK ABOUT
HOW WE KEEP POPULATION =~ ©®
FROM BECOMINGTHE -
MAJOR DRIVER OF ENERGY
CONSUMPTION AND EMISSIONS.”
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encounter is this simple fact: human beings are major consumers of ener—
gy and the better we are at economic development and the more highly
developed we become, the more energy we use and the more emissions
we put into the atunosphere. Now, why is that important?

1’ important because it says energy consumption and emissions are

a function of population. ’

Today, we've got six-plus billion people in the world. And if you look at
the models on which a lot of the conjecture, speculation and theory are
based, they assumne that in one hundred years we're going to have 11-
plus billion people in the world. Now; again, as 2 rationalist, you don’t
just assume that that’s the way it's going to be and we have to accept it,
at least not if you're interested in dealing with all of the possible ways
that you mighe cope with a problem of a global climare change and the

prospect of global warming,

You've not heard anything from any major politician about a population
question related to this. Why not? It’s a nasty issue. Nobody wants to

talk about how we keep population from becoming the major driver of
energy consumption and emissions. And [ say this to you because if you

- Just sweep that issue away, you've SWept away a major potential contribu~

tor to helping contain the global climate change problem.




FEB-®6—20@1 16:33 QES/EGC ‘ 202 647 9191

P

I3 . - ) & e =g 2o W y
metenses antgd Yo fitece

The next place to go with this issue is t the question of how much

concentration of atmospheric gases we can stand. Interestingly enough,
the President, in the program that h . laid down over the last several
months, has asked the National Academy of Sciences in Washington

to develop an analysis and a positioﬁ that we can all use to address this
question of how much concentration of gases we can stand. To me, ir'’s
a very important question. I am very glad the President has asked the
National Academy to do this.

But if you think about the logic oflit, if you don't know what acceptable

Jevels of concentration should be, how do you know what the targets
for emission reduction should be? Well, the fact that we don't know the
concentration levels didn’t have any impact at all on what happened at
the Global Climate Conference in‘Kyoto. :

Tf\ere, the developed nations, in th}e treaty that they Jaid down, 3grﬁ;cd

country by country how much emnission reduction shounld take place in

e yea:rs 2008 and 2012. And so. there is the

the perliod between th
prospect of a commitment of the developed natons, including our own,
to targets that are very specific anéi very pfecise in terms of what emis-
sions would be permitted, and yet we don’t know what the acceptable
lovels of concentration are; and I would say to you that this really puts

the lie’ to the notion that we know what we're doing.

e ay
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“IN KYOTO. . .THE PEVELOPED NATIONS AGREED. ..
+ .TO TARGETS THAT ARE VERY SPECIFIC AND VERY
- -+~ PRECISE IN TERMS OF WHAT EMISSIONS WOULD BE
| PERMITTED, AND YET WE DON'T KNOW WHAT THE
ACCEPTABLE LEVELS OF CONCENTRATION ARE.” .

) b =

Rangfaraus Deisys ‘
What we got in Kyoto, by my reckoning, was a political accommodation,
and let me say to you from a political point of view. one might argue
that we have proceeded brilliantly, We've satisfied~—although, for the
people who are far out on this issue, there is no samf':ctlon short of stop-
ping economiic actvity altogether and stopping energy consumption
completely—but with that parenthetical, I would say We've accommo-
dated those who are most concemed about this issue by establishing

, targets that are very aggressive, 1 think: and for those who think we don’
know enough yet, we’ve given thc-m satisfactJon because there’s no bite
in any of this until 2008 if then

. 7

So what was done i Kyoto has taken the issue off the front burner.
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[ believe a real danger w civihzation fis that, as a consequence of this
“brilliant” political process, we don’t |do anything {or ten years. That
would not be a good 1dea, 1n my judgment, because 1 do think that
global climate change may be a substantial issue that we need to deal

with, and we should do 1t now.

Last August, I was invited t0 2 meeting with the President and theVice
President and Bob Rubin, Secretary of the Treasury, and Janet Yellen,
Chair of the Council of Economic Advisors, and the important people
in the Administration working on this issue of global climate change.
There were ten industrialists there, and we had the usual meeting you
have in the Cabinet Room. We went sround the table and everybody

_ said what they had to say about these issues, and I said to the President
and the Vice President, even more sharply than T've said to you, these R
same things. On the way out the President said, “If you have other
thoughts and ideas, write me a note.” So [ did.

o o G i B .
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And what 1 said to him is something I continue to believe is correct.

Number one, issues such as this one should not be deqlt with 1 the

usual political way. What do 1 mean by that? If you ook at the way we

deal with important, substan tive issues, it’s very hard to distinguish from
how we sell soap powder and cer al. Which is to say, political leadership
more and more doesn’t accept the burden of educating. They proceed

on 2 basis of indoctrinanon.

n




- “I BELIEVE A REAL DANGER |
TO CIVILIZATION IS THAT,
AS A CONSEQUENCE OF THIS
‘BRILLIANT’ POLITICAL PROCESS,
WE DON'T DO ANYTHING FOR

TEN YEARS. THAT WOULD NOT
BE A GOOD IDEA”
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“ONE OF THE THINGS THAT
DISTINGUISHES THIS ISSUE
OF GLOBAL CLIMATE
CHANGE ... IS THAT [T

+ 1S A SUBJECT THAT CAN BE
b o ADDRESSED FROM A HARD
| SCIENCE PERSPECTIVE—
NOT POLITICAL SCIENCE.”

I believe this issue 1s so irriporumf that political leadership should edu-

cate, and by “educate” [ mean tell the people what we do know and also

tell them what we don't know. Doing so would be so unique that people
would say,**This must really be 2 serious issue, the President is telling us
things of uncertainty, that maybe there are things we don’t know, and

treating us like mature adults.” That would certainly be novel.

First of all, the President could do a great good thing for this society by

telling us the unvarnished truth about what we know and what we don't

know about the dangers of not doing anything for the next ten years.
We should then proceed 2s intellisent citizens and, in our own spheres
of activity, to look for ways that we can make a contributiofi to energy
conservagon and emission reducaon, without the overhanging threat of a
government pounding us into cubmission or bribing us to do things that

we ought to do anyway.
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In my Jetter T said What | would do, what I would suggest that you
do s, fitst of all, 25,21 to a scientfic body—I nominated the National
Academy of Scicxrces (another place would be the Heinz Center for Sci-
ence, Economics and the Environment)—the task of doing a primer for
the American people” The primer would do a much more thorough job
than what I've tﬁed to do for you this morning in laying down, in clear,
lay terms, what we know and what we don't know, clearly differentiating
between facts and thcory—'md spcculauon and conjecture—so that

everyone has the same starting set of facts and uncertain ties to work with.

As I have said, in lots of thing's that political systems deal with, the
propositions are arguable. How do you reduce the potential and the real-
ity of drug abuse and drug addiction? The subject is wrapped up with

complex issues of genetics and human behavior and social environmental

considerations—really arguable propositions. One of the things that
distinguishes this issue of global climate change and the prospect of
global warming is that, to a significant degree 1t is a Sub_]ect that can be
addresse
theuca]ly, some of what: I've seen ﬁ-om hard sciendists on th.ls subject
is 1maz1ng because they are pmc tzcmg political science
fundamencal science. |

-

Paren—

" not basic,
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zogp Twe: Reduse e pneerzainties

[n any event, the first proposition for me is to get the facts straight. Let’s
know what we know and clearly identfy what we don’t know, and then

I would urge the National Acadeny of Sciences to lay out very carefully
those things that we don’t know that could be clarified by a Manhattan
Project level of intensive investment and massing of resources in order to
reduce the uncertainties about the connection between concentrations of
atmospheric gases and the dangers of global warming. There are 2

host of them.

Some of you who follow the issue closely have seen the comments from

che Administration that we're spending $1.8 billion on this probleny, and

actually we've raised the amount in this new year’s budget. But unless

you're an old budger official, you probably never got the documents out ;\L@

to figure out what we're actually spending the money on.

The wuch is, of the $1.8 billion in last year’s budget, $1.2 billion was an
allocation for satellites and the associated software to put up detecuon
monitors that will help us better understand the concentrations—which,
by deduction, means this great counay Jast year spent $600 million on

the larger non-satellite aspects of this question.

£

To put that amount in context, what we're talking about here—if we
take the strongest medicine that's been recommended to reduce the
levels of concentration—is an impact on the wotld economy going

forward of maybe $3 trillon a yel-u'. So 1 say, 1 Jook in this hand and




“¢ LOOK IN THIS HAND
" AND I SEE $600 MILLION
~ INVESTED IN SCIENTIFIC
© UNDERSTANDING,
~ AND I LOOK OVER HERE
AND SEE $3 TRILLION
AYEAR OF IMPACTON
 THE WORLD ECONOMY.
I SAY THERE'S
SOMETHING WRONG
WITH THE BALANCE.”
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“4F YOU WANT TO KNOW WHO PAYS,
[T'S LIKE EVERYTHING ELSEIN
LIFE—PEOPLE WITH MONEY PAY.
PEOPLE WHO DONT HAVE MONEY
DON'T PAY. IT’S A FAIRLY SIMPLE
PROPOSITION. WE'RE GOING TO PAY,
AND WE OUGHT TO. THISIS A
SERIOUS ISSUE.”

I see $600 million invested in scientific understanding, and 1 lock over
here and see $3 trillion a year of impact on the world economy. 1 say

there’s something wrong with the halance. We’re not investing nearly

enough to reduce the uncertainty around the scientific principles

related to this issue. We should be doing more.

tnvesting e nesearch

Now, how should we organize this? 1 think we should put together 3

whole smorgasbord list of unknown scientific propositions. Then we-
should ask how much would it cost to go after this issue? How long
would it take to accumulate some new insights and knowledge? And,
what is the probability of success after you put in the ume and the
e\pu,tcd cost? Then we can make some rank—»order‘priority decisions

on where we spend our I1L0neY.

e
i
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We shouldn’t fool ourselves; a lot of it won't pay oft. We all know
research and development is an uncertain proposition. Nevertheless, |
think we should be prepared to spend a lot more money on direct scien-
tific investigation of the cause and effect relationships. We ought to do
that in an organized, orderly way, and we ought to lead the world on jt.

I'm amused to see the conversations people are having about who's
going to pay for this. The developed countries say. ““Well, we're 110t going
to do this unless the ::le:ve.lopin“'bur countries do their part”” I think it’s gue
that the developing countries need to play a part in emission reduction
and control, but if you want o know who pays, it's like everything else
in life—people with money. pay. People who don't have money don’t
pay. It a fairly simple proposition. At the end of the day, we're going to
pay, folks, believe it or not. We're going to pay, and we ought to. This

Is a serious issue. We ought to be prepared to pay and God knows, in

a 1.7 million budget, we ought to be able to find enough money to do
a massive, concentrated effort on this problem,

indust:y Initiatives S

Now, there is a second set of issues that should be put to this
committee, having to do with a series of questions that rouch on the

alumium industry.

‘There are many current uses of energy and consequent emissions that
f . LA .
are significantly higher than they mught be. In the normal course of our

businesses we pay a lot of attention already to energy efficientcy in

17
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smelting, and we pay a lot of attention to the emissions that we're pro-
ducing, especially the chlorofluorocarbon gases that have a major impact,
much greater than the COs.

We're already paying a lot of ccention to those issues. And other indus-

tries have the same kind of ongoing productivity improvement activiaes.

Those things all flow naturally. We're all going to continue to work oti
those things, and 1 don't believe that the government ought to pay us
money—let me say it this way—1 don’t believe the government ought
to give us back some of our own money to get us to do things that

we’re going to do anyway.

One of the problems with lots of government interventions is that
before they have any effect at the xﬁargin they have to buy up the base,
_nd one of the things that’s wrong with some of these tax credit ideas
and grant programs that are part otI this Administration’s initiatives is that
they don't actually accomplish anything except change the tax incidence.
They don’t have a significant effect on fundamental behavior or perfor-
mance as compared with what it would have been anyway. So I'm not
in favor of giving “we the people’s” money back to us, including Alcoa,
for something we're going to do anyway. :

& Piges for Partperships

{ am in favor of the government using “we the people’s” money to do
things that are not likely to be done otherwise. Let me then give you an

example from our industry.

18
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“THERE IS A CLASS OF THINGS THAT COULD FUNDAMENTALLY

ALTER THE ENERGY AND EMISSIONS EQUATIONS IF WE HAD THE
MONEY TO GO WORK ON THEM WITH CLARITY ABOUT HOW

MUCH IT MIGHT COST. .. HOW MUCH TIME IT WOULD TAKE...
AND THE PROBABILITY OF SUCCESS.” Sy

#F.

-

If you look at the inherent energy efficiency of smelting as we do it
today, about 50% of the energy we use in smelting aluminum actually
gets stored as energy in the produced aluminum. The other 50% 1s
wasted. Why is it wasted? Because of the nature of the design of the

process and the way that it cools itself, so that a lot of energy value -

simply gets put into the atmosphere. -

Now that suggests a huge opportiunity. If you would let your mind roam
a litde and look at what's being done in some other industries with some
other metals, yon begin to think maybe there’s a way, scientifically, that

we could do direct reduction of bauxite. Those of you who are scientsts

will say, “Oh, my God, that’s way out on the edge.” but these are the
kinds of things [ think “we the people” and the government ought to
entertain as scientific developmental projects that could make a big

difference. This is one example from our industry.

20 | . )
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There are other examples in other industries. The work being done
credibly by the Department of Energy and others in the Administration,
working with our companies, identifying things that might be done, is
mostly incremental. Tt is"mostly stick with the proposition of improving
things as they are. ' “

What I'm suggesting is that there is a class of things that could funda-
mentally alter the energy and emissions equations if we had the money
to go work on them with clarity about how much it might cost, with
clarity about how muwuch time it would take to see whether different
tdeas work, and clarity about the probability of suceess. Again, as a

cwvilization, we would have.a smorgasbord that we could invest in
collectively to help vith this issue.

N

”‘“ D3 w7 dkn e W “"};‘_' ] B oam g e
~EleFRative Yachnoliogies

¢ Yo

Now; an area that is really underdeveloped fiom a scientific point of view
18 looking at a different aspect of this whole question. Most of what
you're told about this issue relates to €nergy conservation and emission
reduction. Very little work has been done in loolcjng scientifically at how
we might deal with the emissions after they’re emissions, which is to say
going beyond the idea of forests as a carbon sink. '

. *
-

You have heard the outcry about cutting down the Brazilian Tan forest
and how the,cutting conriburtes to global climate change because those
forests represent a sink and the carbon goes back into the fiber cycle.

So people are saying, “Well, we’]| grow a lot of trees and that’ll help.”

21
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|

|
[f we cover the whole land mass with trees it would make a noticeable
diiference;'but the oceans are also a Big sink, and there has been some
scientfic work done that suggests if we could put-collections of iron dust
into isolated portions of the ocean——0r We could grow a special kind of
organisim in the oceans—they could be carbon sinks that would make a

huge difference in how uch we have to worry about emissions because

L 3

we'll have a new way of dealing WiFh therm.

A “further out” idea is salting the acrﬁosph.ére with something that
contributes.to the reduction of greenhouse gases. These are areas that
are largely unexplored. 1 believe we.should induce and pay the scientific
community and the engineering community, of which many of us are
a part, to work 1n. a more deliberate way on these things.

oFf Authorily

1 hope some of these ideas will sei: the light of day. I also said in my

Td gy 3 B # By
vecded: A ¥oiCe

letter to—actually, I sent It to Erskine Bowles because, knowing how the
White House operates, | figured if | send it directly to the President, it
goes to the correspondence group; and they send you 2 nice note saying,
“Thank you very mwch for_' your letter to the President. He's really glad

¥

you like his programs.. S

k3

But if you send it to Erskine Bowles, he actually gets the mail, or at Jeast
somebody close to the Oval Office gets the mail, so 1 sent it to Erskine.
In this letcer T also said to him, ] really think chis issue would be helped

a lot by the appointment of a person that everyone in the country can

i
1J
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believe in, someone who 1s so respected and apolitical that he or she can
become an educating force and a voice of authority with some continu-
. 1ty as Administrations change in dealing with this issue”

a
3

The two people that I nominated in my letter vere Bill Perry, the
former Sec.retary of Defense, who s also a scientist, and Harold Brown,
a former Secretary of Defense and a scientist who, incidentally, got his
Ph.D. from Columbia when he was 21. The guy is a flaming genius and

a great, public-spirited person.

[

Often organizational devices play an importanc part in whether or not
you can really make progress on an issue. Bill Ruckelshaus is another .
example of the kind of person who could bring a new stature to-this.
issue by dealing with it in the apolitical way that I've suggested to you.

So I think those are important things we might do.

heoking =t Aluminugs

* Let me talk more directly to our industry.
S
There are important things that we can do as an industry. Many of you
are involved in or know about the work that George Haymaker has
gotten started at the Inter national Primary Aluminium Institute, where
we've agreed that we will work on life cycle analysis. One of the things

we need to do now as an industry is to be clear about our own facts.

We need to create a scientific base that enables us all to say, “These
are the facts. As best the nind of nian is able to do it, this captures the

»




EEEEEEE

“THIS IS GOING TO BECOME
A MORE SERIOUS ISSUE.
WE NEED TO GETOUTIN
FRONT OF IT. WE NEED TO

CREATE A FACT BASE THAT
WE ALL BELIEVE IN—THAT
WE CAN SHARE—THAT IS
IN FACT BULLETPROOF.
WE MAY NOT LIKE SOME
OF WHAT WE FIND, BUT
WESHOULDDOIT”




FEB-B6-20011 16:3% DES-/EGC 282 647 p191 P.2B-34

situation for products in our industry.” Eventually, there are going to be
challenges, as between products. There have been some guerrula skir-
inishes around these issues over the last 20 or 30 years. This is going to
beconie a more serious issue. We need to get out in front of it. We need
to create a fact base that we all belicve in—~that we can share—that is, in
fact, bulletproof. We may not like some of what we find, but we should
do it, and we shouldn’t wait for the government to pay us to do it. We
shouldn't argue about it; we ought to just get on with it. We're doing tha.

Within Alcoa, we have created a committee of people representing our
worldwide activities. We're going at this issue directly in terms of our own
operations, looking at energy efficiencies, what else might we do, and try-
ing to identify other things like the smelting example that T've given to

you, so that we can contribute ideas to the broader community about
things that deserve to be on the agenda,

Encrgy and the Produpetd Tyvole

One more thing Il share with you: we've got to look at products. I'll
give you an example and you can make up your own cases. If you look at
energy efficiency from a product point of view—Ilet me use wing planks
for Boeing or other structural parts for aircraft as an example—if you
look from the beginning of a bauxite niine through the whole process to
that final piece of material that goes on a Boeing aircraft, the amount of
energy thats consumed through that whole cycle that ends up on the
plane is about 10%. It is true of a lot of the products that we all make,
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“THIS IS AN ISSUE THAT IS
POTENTIALLY SO IMPORTANT
THAT | THINK INTELLIGENT
CITIZENS NEED TO BECOME |
INFORMED AND NEED
T0 STAY INFORMED AND t
NEED TO TAKE THEIR | ;
OWN ACTION.” .

¥

In thinking about this problem, Wt*’%& going to have to go outside our
own company thought process and ‘Lthink in a different way with the
people who are consunsng or incorporating our materials about how,
together, we can make a major con?:ribution to energy cthaency. If we
could line up all these activities and think about them from the point

of view of conservation of materials and energy, we might get a different
answer. We would do something that is much closer to near net shapes.
Right now, there is enormous waste because of theb\my society 1s

organized to produce goods.

[ encourage you at the end to say to yourself, “This is a different class
of issue” There are some things about which you probably ought to say,
“I'm not going to Worry about th?s because it’s outside my area of
specialization and, 1n 2 word of Adam Smith economics, 'm going to

concentrate on what 'm good atjand let somebody else work on the

P.29/34
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other things.” This is an issue that is potentially so important chat I think
mtelligent citizens need to become informed and need to stay informed
and need to take their own action.

A Positive Approzch

I'd make one final plea to you. And I'd example it by something that’s
now happening that 1 think is terrific. More and more, if we want a
better life and a better economic situation and better hiving conditions
around the world, the answer won’t be found in the government. What
we do in our individual lives and responsibilities matters, and the global
climate change issue is one where I think those of us in positions of
responsibility, if we're going to pretend to be leaders, need to actually

lead and not wait for somebody to hammer us into submission.

In that regard, 1 can’t}teli you hovj delighted T'am to see the actions that
ate now being taken by the U.S. automotive industry because they are
now leading. They have decided, individually and collecavely, that they’re
goling to stop arguing about government intervention, and they’re going
to get themselves into a position—this is my prediction now-—where
they’re going to have a defensible base to say: “We're doing everything
we can do, we're working hard on it, we'’re producing more and more
energy efficient vehicles, we're proud of what we're doing, and we’re
prepared to argue with anybody who would burden us with something
else, when we're already doing all the right things” I think that’s the

condition we as an industry should be in——that we’re taking the Jead,
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we’re showing the way, weTe identifying where the furure should go.
|

Now, otie more thing—this idea of trading emission Jimits 1s not 3 bad
:dea. But we need to test it in a way that is consistent with the enormity
of the notion of applying this idea to the world economy. We really don’t

Kknow how to answer a lot of the questions about emissions trading.

As an example, most of the cmissio:n trading schemes start with a propo-
sition that says, “Everyone should reduce emissions” Now, if you think
about it, Norway is a place that has enormous undeveloped hydropower
resource potential, and they've gOt ENOFINOUS G35 TESCIVES that have not

yet been tapped. “

I would nominate Norway as a pl:irce where emissions ought to g0 up. 1f
you think about our industry now: where should our industry, especially
the energy-intensive part of it, be located in the next century in the
context of global climate change? As a basic principle, we ought to be
using hydro-power where there ate not great pressures from dense
population. Now, it won’t all be tltlerc, but that is where it ought to be
heading, which says Norway ought to be a major smeltng country in

the next century.

- | . :
1 do urge you to be citizens of the world on this issue and get outside

the envelope of your individual 1"}espomibi.\ities.'1'hank you' very much.

P,31/34
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Contributed by james Hansen, June 16, 2000 |
A common view is that the current global warming rate will
continue or accelerate. But we argue that rapid warming in recent
decades has been driven mainly by non-CO; greenhous:e gases
(GHGs), such as chiorofluorocarbons, CHe, and N;Q, not by the
products of fossil fuel burning, CO; and aerosols, the posi‘iive and
negative climate forcings of which are partially offsetting. The
growth rate of non-CO; GHGs has declined in the past decade. If
sources of CHs and O; precursors were reduced in the future, the
change in clinrate forcing by non-CO: GHGs in the next 50 years
could be near zero. Combined with a reduction of black carbon
emissions and plausible surcess in siowing CO; emissions, this
reduction of non-C0; GHGs could lead to a decline in the rate of
global warming, reducing the danger of dramatic climate change.
Such a focus on air pollution has practical benefits that unite the
interests of developed and developing countries. However, assess-
ment of ongoing and future climate change requires composition-
specific long-term global monitoring of aerosol propeniqs.

i r [ -
climate change | greenhouse gases | aerosols | air pollution P
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T he global surface temperature has increased by about 0.5°C
since 1975 (1, 2), a burst of warming that has taken the global
tlemperaturc Lo its highest level in the past millennium (3). There
is a growing conscnsus (4) that the warming is at lecast in part a
conscquence of increasing anthropogenic grecnhouse gases
(GHGs).

GHGs cause a global climate forcing, i.., an imposed pertur-
bation of the Earth's energy balance with space (5). There are
many coinpeting natural and anthropogenic climate forcings, but
increasing GHGs are estimated 1o be the largest forcing and to
result in a net positive forcing, especially during the past few
decades (4, 6). Evidence supporting this interpretation is pro-
vided by observed heat storage in the ocean (7), which is positive
and of the magnitude of the energy imbalance estimated from
climate forcings for recent decades (8). ] |

The Intergovernmental Panei on Climate Change (IPCC) (4)
has considered a range of scenarios for future GHGs, which is
further expanded in its Special Report on Emissions Scenarios 9).
Yet global warming simulations have focused on “bu$iness as
usual” scenarios with rapidly increasing GHGs. These scenarios
yield a steep, relentless increase in global temperature through-
out the twenty-first century (4, 10) with warming of several
degrees Celsius by 2100, if climate sensitivity is 274°C for
doubled CO;, as climate models suggest (4, 11-13). These figures
can give the impression that curtailment of global wqrming is
almost hopeless. The 1997 Kyoto Protocol, which calls for
industrialized nations to reduce their CO; emissions 10 95% of
1990 levels by 2012 (14), is itself considered a difficult target to
achieve. Yel the climate simulations lead to the conclusion that
the Kyoto reductions will have little effect in the twenty-first
century (15), and “30 Kyotos™ may be needed to reduce warming
1o an acceptable level (16).

We suggest equal emphasis on an alternative, more optimistic,
scenario. This scenario focuses on reducing non-CO; GHGs and

black carbon during the next 50 years. Our estimates of global .

climate forcings indicate that it is the non-CO; GHGs that have

L

b

H

caused most observed global warming. This interpretation does
not alter the desirability of limiting CO; emissions. because the
future balance of forcings is likely to shift toward dominance of
CO; over aerosols. However, we sugpest that it is more practical

" lo siow global warming than is sometimes assumed.

Climate Forcings in the Industrial Era

Fig. 1 shows graphs of cstimated climaic forcings since 1850,
which are similar to previous presentations (4, 6). Forcings for
specific GHGs differ by as much as several percent from values
we estimated earlier: CO; (—19%), CHy (+2%), N.O (-3%),
chlorofiuorocarbon 11 (CFC-11) (+6%), and CFC-12 (+8%).
Cur prior results, used by the IPCC (4), were analytic fits to
calculations with a one-dimensional radiative-convective mode!
(17). The present results (Tabte 1) are based on calculations of
adjusted radiative forcing (5), using the SI2000 version of the
Goddard Institute for Space Swudics three-dimensional climate
model (8, 13), with the absorption coefficients fit 1o line-by-line
radiative transfer calculations, using current HITRAN (18)
absorption line data. Thus the present results are improved in
several ways. - .
Estimated Forcings. We scparate CO,, CH,, and CFCs in Fig. |
becausc they are produced by different processes and have
diffcrent growth rates. We associate with CHy its indirect effects
on tropospheric Oy and stratospheric H,O to make clear the
importance of CH, as a climatc forcing. We assume that
one-fourth of the 0.4 W/m? climate forcing due to increasing
tropospheric Oy is caused by increasing CH, (chapter 2 in rel. 4;
ref. 19). We calculate an indirect effect of 0.1 W/m? for CH,
oxidized to H;O in the stratosphere (20). The recent trend of
stratospheric HyO (20, 21) is even larger than CH, could cause,
but part of the observed trend may be a result of transport from
the troposphere.

The estimated negative forcing duc to stratospheric Oy de-
pletion, —0.1 W/m?, is smaller than the —0.2 W/m* that we uscd
earlier (6) because of changes in the vertical profile of Oa
depletion estimated from observations. O, trénds recommended
by the World Meteorological Organization (22) have less de-
pletion in the tropopause region (where O, loss causes surface
cooling) and greater loss in the middle stratosphere (where Os
Joss causes surface warming) compared with the O+ changes that
we used previously (5, 6). .

Climate forcing by CO; is the largest forcing, but it does not
dwarf the others (Fig. 1). Foreing by CH, (0.7 W/m?) is half as
large as that of CO;, and the total forcing by non-CO: GHGs
(1.4 W/m?) equals that of CO,. Moreover, in comparing forcings

+

Abbreviations: GHGs, greenhouse gases, CFCs, chiorofluorocarbans; IPCC, Intergovem-
mentai Panel on Cimate Change.
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Fig. 1. Estimated climate torcings between 1850 and 2000, ¢
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due 10 different activities, we must note that the fossil fuels
producing most of the CO; are also the main source of acrosols,
especially sulfates, black carbon, and organic aerosols (4, 23).
Fossil fuels contribyte only a minor part of the non-CO; GHG
growth via emissions that are not essential to energy production.

Aecrosols cause a climate forcing dircctly by ref lecting sunlight
and indircctly by modifying cloud properties. The indirect effect
includes increaseéd cloud brightness, as acrosols lead to a larger
numbcer and smaller size of cloud droplets (24), and increased
cloud cover, as smaller droplets inhibit rainfall and incrcase
cloud lifetime (25). Absorbing acrosois cause a scmidirect
forcing by hcating the atmosphere, thus reducing large-scale
cloud cover (5). In addition, absorbing acrosols within cloud

" drops and in interstitial air decrease cloud brightness,

Forcing by atmospheric aerosols is uncertain, but rescarch of
the past decade indicates that it is substantiaf (4, 26-28). The
acrosol forcing that we estimate (6) has the same magnitude (1.4
W/m?) but a sign that is opposite that of the CQ, forcing. Fossil
fuc! use is the main source of both CO; and aerosols, with land
conversion and biomass burning also contributing 10 both forc-
ings. Although fossil fuels contribute to growth of some of the
other GHGs, it follows that the net global climate forcing due to
Processes that produced CO; in the past century probably is
much less than 1.4 W/m?, This partial offsetting of aerosoi and
greenhouse forcings has been discussed (29-31). Offsetting of
global mean forcings does not imply that climate effects are
negligible,

A corollary following from Fig. 1 is that climate forcing by
non-CO; GHGs (1.4 W/m?} is nearly equal to the net value of
all known forcings for the period 18502000 (1.6 W/m?). Thus,
assuming only that our estimates are approximately correct, we

“assert that the processes producing the non-CO, GHGs have
been the primary drive for climate change in the past century,

Table 1. Greenhouse gas radiative forcings

Gas Radiative forcing

o, F= fle) ~ flca), where f{c) = 4.996 In {c + 0.0005¢2)
CH, ' F=0.0806(v - vimg) - [g(m, no) - gimg, o)
N0 F=0136(vF - vi) - (g(me. n) - gim,, AL},

where gim, n) = 0.5In{1.+ 2 x 10-3%{mn)o 73]
F=0.264(x - Xo) =
F= 0323y - y,)

CFC-11
CFC-12

€ €O, {ppm); m, CH, (ppb); n, N:O (ppb); x/y, CFC-11/12 (pph)
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Consistency Checks. Two empirical pieces of information are
consistent with our estimated net climate ‘forcing; () giobal
warming of the past century and (if) observed hea storage in the
ocean. The second of these is direct and fundamental.
Paleociimate data (13, 32, 33) imply that the cquilibrium
global climate sensitivity for doubled CO; (a foreing of about 4
W/ml)is 3 £ 1°C (thus % =+ °C per W/m?). This figure is
similar to the sensitivity derived from climate models (4, 12), but
it has a higher precision and conflidence level. This climate
scnsitivity implies a thermai response time of the occan serface
of 50-100 years (32, 34). Onc implication of this UCcan response
time is that the observed global warming of %°C since the late
1800s is consistent with the equilibrium warnting of 1.2°C that a
forcing of 1.6 W/m? implies, because about 70% of the forcing

" was introduced in the last S0 years (6, 35). The remaining global

warming of 0.4-0.5°C that is “in the pipeline™ is consistent with
the present planctary energy imbalance of 0.6 = () W/m? (8).
The occan is the only place that the encrgy from a planetary

Analyses of global ocean data (7) reveal that ocean heat content
increased by 2 x 107 joules between the mid-1950s and the

fluctuation. But the simplest interpretation is that the change in

storage between the mid-19505 and mid-1990s yields a mean
heating of 0.3 W/:'n_2 averaged over the Earth's surface for that

1; the heat storage in the models increases from near zero in the
1950s to a mean of 0.5 W/m? in the 1990s (8. 35). Thus observed
ocean heat storage provides empirical evidence for the sign and
approximate magnitude of the net climate forcing of Fig. 1.

Greenhouse Gas Growth Rates

Atmospheric amounts of the principal human-infiuenced GHGs
have been monitored in recent years and extracted for earlier

These climate forcing projections involye many assumptions
and are very uncertain. The I1892a forcing for al well-mixed

Hansen ef al,
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Fig. 2. Atmospheric COz and CHa observations and range of 1552 scenarios (the solid red line is 1592a). .

GHGs, including CFCs, was already a 15% reduction frfom the
principal 1990 IPCC scenario (38). The observed increase in CHa
in the 1990s falls below the lowest IS92 scenario, whereas CO;
falls on the lowest IS92 scenario. |
Trends of the climate forcings are revealed better by their
annual growth rates, as shown in Fig. 3 for anthropogenic GHGs.
The forcings are calculated from the equations of Table. 1. The
CO; and CH, amounts for 1999 were kindly provided by Ed
Dlugokencky and Tom Conway of thc National Occanic and
Atmospheric Administration Climate Monitoring and Diagnos-
tics Laboratory (personal communication). ‘
_ Carbon Dioxide. The growth raic of forcing by CO; doubled
between the 1950s and the 1970s (Fig. 34) but was flat from the
latc 1970s until the late 1990s, despite a 30% increasc in fossil
fuct use (39). This finding implics a recent increase in terrestrial
and/or accanic sinks for CO;, which may be temporary. The
largest annual increase of CO;, 2.7 ppm, occurred in 1998. The
annual increase was 2.1 ppm in 1999, although the growth rate
had decreased to 1.3 ppm/year by the end of the year.,

Methane. A dramatic growth rate change has occurred for CHq
(Fig. 3B). The small intcrannual variability of CH, bcfo:re 1982
reflects smoothing inherent in ice core data (37). Factors that
may have slowed the CH, growth rate are recognized, as”
discussed below, but most of them are not accurately quq‘nlified.

CFCs. The growth rate of the two principal CFCs is near zero (Fig.

3C) and will be negative in the future as a resull of production

restrictions imposed by the Montreal Protocol (40). Othér CFCs

together cause a climate forcing that may approach‘thal of

CFC-12 early in the twenty-first century (4, 41). But most of

these are being phased out, and, assuming compliance with
t

'C?imatc Forcing Growth Rate

»

production agreements (42), the net change in CFC climate
forcing in the next 50 years will be small, as discussed below.

Thé Three Largest Cimate Forcings

The largest anthropogenic climate forcings. by CO:, CHs, and
acrosols (Fig. 1), posc the greatest uncertaintics in attempts to
project futurc climate change.

- Carbon Dioxide. Coal and oil are now about cqual sources of CO;
cmissions (Fig. 4). Coal is the sourcc of potentially large future
emissions, as its known resources are an order of magnitude
greater than thosc of cither oit or gas (43). Coal usc has declined
in much of the world, but it has been increasing in the United

- States and China (39, 43).

The increase in atmospheric CO; in recent decades (Fig. 2)
represents about half of the emissions from fossil fucls and
changes in tropical land usc; the remaining CO; from these

- sources is taken up by the occan, terrestrial biosphere, and soils.

The flat growth rate of CO; forcing, despite increased cmissions,
is at least in part a reflection of increased terrestrial sequestra-
tion of carbon in the 1990s (44). The stowing growth raie of
emissions may itself allow a higher proportion of CO: emissions
to be scquestered. Thus the prognosis for future sequestration is
uncertain, but maintenance of a flat growth rate of CO, forcing
surely requires a flauening of the growth rate of fossil fuel
emissions, which have grown 1.2% /year since 1975 (Fig. 4).

Methane. The decline in the CH, growth rate (Fig. 3B} probabiy
is caused in part by changes of chemical emissions (such as CO
and NO,) that affect OH, the primary sink fot CH, (19, 45, 46).
However, a reduced growth rate of CH, sources also may be
involved (37, 47). The short lifetime of CH., about 8 years, means
that a reduction of‘ several percent in a major source could have
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caused the reduced growth rate of CH.. Sources and sinks of CH,
are not known 1o that accuracy (19, 45, 48).~ -
Thc_ Primary natural source of CH: is microbial decay of

Anthropogenic sources,
the natural source {(45), include rice cultivation, domestic rumi-
nants, bacterial decay in fandfills and sewage, leakage during the
mining of fossil fuels, leakage from naturai gas pipclines, and
biomass burning. Global warming could cause the natural wet-

land source to increase (49), but if warming causes a drying of

. wetlands, it might redyce the CH, source.

a

Aerosols. Climate forcing by anthropogenic aerosols may be the
largest source of uncertainty about future climate change. The
approximate global balancing of aerosoj and CO, forcings in the
past (Fig. 1) cannot continue indefinitely. As long-lived CO;
accumulates, continued balancing requires a greater and greater
acrosol load. Such a solution, we have argued (30), would be a
Faustian bargain. Detrimental effects of aerosols, including acid
i i will eventually limit the permissible

warming, -

We do not even know the sign of the current trend of aerosol
forcing, because such information would require knowledge of
the “trends of different aerosol compositions. Direct aerosol
forcing depends on aerosol singie scattering albedo (5, 50) and
of absorbing constituents. Indirect aerosol

An Alternative Scenario

Let us propose a climate forcing scenario for the next 50 years
that adds little forcing (Fig. 5), less than or about 1 W/m?, and
then ask whether the elements of the scenario are plausible. The
t 50 years is the most difficult time to affect CO; emissions,
because of the inertia of global energy systems,
Fig. 4. The

growth of non-CO; GHGs and to reduce black carbon emissions.
Such a strategy wouid mitigate an inevitable, even if slowing,
growth of CO,, By midcentury improved energy efficiency and
advanced lechnologies, perhaps including hydrogen-powered
fuel cells, shouid allow policy options with reduced reliance on
fossil fuels and, if necessary, CO; sequestration.
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Fig. 5. A scenario for additional climate forcings between 2000 and 2050.

Reduction of black carbon moves the aerosol forctng 1o lower values,

Carbon Dioxide. This scenario calls for the
in the next 50

an average annual CO; increment of 1.5 ppm.

Is such a CO, growth rate plausible? We noge that the CQ,
growth rate increased littic in the Past 20 ycars, while much of
the developing world had rapid cconomic ,
States also had strong growth with little emphasis on cnergy
clficiency, indeed with increasing use of energy-inefficient sports
utility vehicles. This fact suggests that there are i

available at www.nalcap.org),

ness-as-usual scenarios often understage 4 long-term trend to-

CO; growth rate will require greater
produce little or no CO,. Some renewable energy systems will be
developed without concern for climate. But if such systems are
lo play a substantial role by the second quarter of the century,
it is important to foster research and development investments
now in generic technologies at the interface between encrgy
supply and end use—e.g., gas turbines, fuel cells, and photovol-
taics (43).

Methane. Our scenario aims for 5 forcing of 0.2 W/m? for CH,
change in the next 50 years. This goal requires the reduction of
anthropogenic CH, sources by about 30%. Most CH, sources are
susceptible to reductions, many in ways that gre otherwise
beneficial {55, 56). Reduction of CH. would have the added
benefit of increasing atmospheric OH and reducing tropospheric
O, a pollutant that is harmful 1o human health and agricul-
ture (57).

imgation management (59), and fertilization (60) Mitigation
strategies that maintain yields include intermittent irrigation
Hansen et ai,




(61), with the added advantage of reducing plant pests and
malaria-carrying mosquitoes. Ruminants offer substantial po-
tential for emussion reduction via dietary adjustments (62}, as the
farmer’s objective is to produce meat, milk, or power from the
carbon in their feed, not CH,. CH, losses from leaky natural gas
distribution lines couid be reduced, especially in the former
Soviet Union, which is served by an old system that was built
without financial incentives to reduce losses (63). Similarly, CHa
escaping from landfills, coal mining and oil drilling sites, and
anaerobic waste management lagoons can be reduced or cap-
tured, with economic benefits that partially or totally offset the
costs (56). !

The economic benefits of CH, capture probably are insuffi-
cient to bring about the 30% CH, reduction that we suggest. But
with additional incentives—e.g., as part of multigas strategies for
limiting GHG climate forcing (64)—a 30% reduction in CH,
sources seems reasonable. In addition, it will be necessary to
avoid new large CH, sources. For exampie, in new pipeline
distribution systems in Asia it will be important to use technology
that minimizes losses. !

The poliutant carbon monoxidc (CO) contributes to increased
CH. and Oj through its effect on OH (65, 66). A small downward
trend in atmospheric CO has occurred in recent years, appar-
ently as a result of pollution control in Western countries {67).
More widespread use of advanced technologies that reduce CO
emissions will help achieve CH; and O, reductions.

CFCs. The Montreal Protocol is aimed at reversing stratospheric
ozone depletion. A secondary bencfit is reduction of climate
forcing by the controlled gases. If production phase-out follows
the current plan (40), the forcing by controlled gascs will be
about 0.15 W/m? less in 2050 than at present, primarily because
of declining amounts of CFC-12 and CFC-11. Uncontrolled
gases, some of which arc substitutes for ozonce-deplcting chem-
icals, are likely to increase and cause a positive forcing of about
that same magnitude in the next 50 years; the largest contributor
to this forcing is HFC-134a (chapter 2 of ref. 4).

Verification of the CFC phase-out requires continuing atten-,
tion and atmospheric monitoring (42), but overall the protocol
has been a model! of international environmental cooperation.
The Protocol’s Multilateral Fund recently approved $150 million
for China and $82 million for India, the two largest remaining
producers, for complete phase-out of their CFC praduction (40).
The cost of the fund over a decade was about $1 billion (40).

Al present the net change in climate forcing by these gases over
the next 50 years is expected to be about zero. If the phase-out
were extended 1o include additional gases, such as HFC-134a,
and destruction of the accessible bank of CFC-12, a negative
forcing change of —0.1 W/m? would seem possible.

Tropospheric Ozone, Climate forcing by anthropogcnichropo-
spheric O; is now 0.4 = 0.15 W/m?® (4, 6). Principal precursor
emissions are volatile organic compounds and nitrogen oxides
{NO;) (57, 68). Primary sources of the precursors are Lranspor-
tation vehicles, power plants, and industrial processes (57).
Business-as-usual scenarios have O continuing to increase inthe
future (4, 68). Because O, in the free troposphere can have a
lifetime of weeks, tropospheric O; is a global probiem; e.g.,
emissions in Asia are projected to have a significant effect on air
quality in the United States. High leveis of Oy have adverse
health and ecosystem effects. Annual costs of the impacts on
human health and crop productivity are each estimated to be on
the order of $10 billion/year in the United States 2lone.
Despite limited success of past attempis to reduce O; (57), the
human and ecological costs of this pollutant suggest that it
should be a target for international cooperation in the next
half-century. Air pollution in some Asian regions is ;already
extreme, with high ecological and health costs. Unlike the Kyoto

r
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negotiations on CO; emissions, which cast the developed and
developtng worlds as adversanes, all parties shouid have con-
gruent objectives regarding O:. Analogous to the approach to
CFCs, sharing of technology may have mutual environmental
and economic benefits. .

Tropospheric O; is decreasing downwind of regions such as
Western Europe, where NO, emissions are controlled (67). but
increasing downwind of East Asia (69). There is a clear potential
for cleaner energy sources and improved combustion technology
to achieve an O, reduction. Our scenario assumes that a small
reduction of tropospheric O; forcing, at least sufficient 1o
balance the expected rebound of stratospheric O, is plausible by
2050.

Aerosals. Aerosols, unlike GHGs, are not monitored to an
accuracy defining their global forcing and its temporal change.
It is often assumed (4) that aerosol forcing will become more
negative in the future, which would be true if all aerosols were
to increase in present proportions. However, it is just as likely
that aerosol forcing will become less negative. Such an outcome
is possible, e.g., if nonabsorbing sulfates decrease because of
regulations aimed at reducing acid rain.

Black carbon reduces acrosol albedo, causes a semidirect
reduction of cloud cover, and reduces cloud particie albedo. All
of thesc cffects cause warming. Conccivably a reduction of

. climate forcing by 0.5 W/m? or more could be obtained by

reducing bluck carbon emissions from diesc! fucl and coal. This
reduction might become casier in the future, with more cnergy
provided via electricity grids from power plants (43). But 2
quantitative understanding of the role of absorbing acrosol in
climate change is required to formulate reliabic policy
recommendations.

Acrosols have to be moniored globally, thus by satcllite,
because of their hetcrogencity. Measurements must yicld precise
acrosol optical depth, size distribution, and composition to
definc the direct forcing and provide data to analyze indirect
cffects. Such measurcments arc possible with precision multi-
spectral (UV to infrared) polarimetry, with cach region viewed
over a wide range of angles (70). These data should be accom-
panicd by visible imaging for scenc definition and infrared
interfcrometry to yield a temperature profile and cloud prop-
erties. Simultancous lidar data could provide precisc vertical
profiles of the aerosols.

Summary

Business-as-usual scenarios provide a useful warning about the
potential for human-made climate change. Our analysis of
climate forcings suggests, as a strategy to slow globai warming,
an alternative scenario focused on reducing non-CO; GHGs and

_black carbon {(soot) aerosols. Investments in technology to

improve energy efficiency and develop nonfossil energy sources
are also needed to slow the growth of CO; emissions and expand
future policy options. ,

A key featurc of this strategy is its focus on air pollution,
especially aerosols and tropospheric ozone, which have human

‘health and ecological impacts. If the World Bank were to support

investments in modern technoiogy and air quality contro! in
India and China, for example, the reductions in troposphenc
ozone and black carbon would not only improve local health and
agricultural productivity but also benefit global climate and air
quality.

Non-CO; GHGs. These gases are probably the main cause of
observed global warming, with CH. causing the largest net
climate forcing. There are economic incentives to reduce or
capture CH. emissions, but giobal implementation of appropri-
ate practices requires international cooperation. Definition of
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appropriate policies requires better understanding of the CH,
‘cycle, especially CH, sources.
Climate forcing by CFCs ang related

today, but if Montreal Protocol restrictions are adhered to, there

stratospheric O, forcing.
Tropospheric O increases in business-as-usual scenarios,
which assume that CH, increases and that there is no global
effort to control O, precursors. Despite limited success in past
efforts to reduce 03, the human health and ecological impacts of
O are so preat that it Tepresents an opportunity for international
cooperation. At least it should be possible 1o prevent tropo-
spheric Q; forcing in 2050 from exceeding that of today.

Carbon Dioxide.

CO; will become the dominant climate forcing,
if its emissions i

potential for CO, -
emission reductions from improved energy efficiency and de-
carbonization of fuels. Based on this potential and curren: CO,
growth trends, we argue that limiting the CO, forcing increase
to I W/m? in the next 50 years is plausible,
Indeed, CO; emissions from fossil fuel use declined slightly in
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chemicals is still growing

* Current trends,

Aerosols. Climate forcing dye to aerosol changes is a wild card.

climate forcings by all aerosols are precisely monitored, i
difficult to define optimum policies. .

We argue that black carbon aerosols, by means of several
effects, contribute significantly to globai warming. This conclu-
sion suggests one antidote to global warming, if it becomes a
major problem. As electricity plays an increasing role in future
energy systems, it should be relatively easy 1o strip black carbon
emissions at fossil fue} Power plants. Strippin- angd disposal of
CO;, although more chalienging, provide ar. +fiactive backup
strategy. -
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Health and Environmental Impacts of NOx

NOsx causes a wide variety of health and environmental impacts because of various compounds and
derivatives in the family of nitrogen oxides, including nitrogen dioxide, nitric acid, nitrous oxide,

nitrates, and nitric oxide. |
[
i
|
b

|
Ground-lovel Ozone (émog} - is tormed whan NO, and
:  volatile organic compounds {VOCs) react in the presence
- of heat and sunlight. Childron, peopie with lung disoases
such as Bsthma, and pecple who work or exercise outside
are susceptible to advarse effocts such as damage to
lung tissue and reduction In lung function. Ozone can
be transported by wind currents and cause heaith impacts
- farfrom the original sources. Millions of Americans live
Inmnﬂmdnnotmeetlhahuimmndardﬁurum. .
Other impacts from ozone include damaged vegetation

and reduced crop ylelds.

Acid Rain - NO, pnd sulfur dloxicde
react with othar subgiances in the
air to Yorm acids which fail to earth
as rain, fog, snow, or dry particles.
Some may be carried by the wind for
hundreds of miles. Acid rain
damages forests; causes
deterioration of cars, buildings, and
historical monuments; and causes
{akes and streams to becoma acidic
and unsultable tor many fish.

Watar Quality Doterioralion - Incroased
nitrogen Joading in water bodies,
particularly coastal astuaries, upseis
the chemical balance of nutrients used
by aquatic plants and znimals.
Additional nitrogen accelerates
“gutrophication,” which leads 1o
oxygan depletion and reduces figh
and sheitfish populations. NOx
amissions in the alr are one of the
Iargest sources of nitrogen poliution
to the Chesapeake Bay.

Particies - NO, react with ammonia,
moisture, and cther compaunds to
form niltric acid vapor and related
particles. Human heaith concerna
include efiects on breathing and the
wey respiratory system, damage 10 lung
%% tigsue, and premature death. Small
particles penatrate deeply into
sensitive parts of the lungs and can
cause or worsen respleatory disease,
auch as emphysama and bronchilis,
and aggravate existing heart disease.

Global Warming - One member of
the NO, tamily, nitrous oxide, is a

i groenhpuse gas. It accumulates in
the atmosphere with other
greanhouse gases causing a gradual
rise In the earth's temperature. This
will lead to increased risks to human
health, & rise in the sea level, and
cther adverse changes io plant and
animai habitat.

Viglbility (mpairment - Nitrats
particies and nitrogen dloxide
can block the transmission of
light, reducing visibility in

Toxic Chemicals - In the air, NOy reacts
readiiy with common organic chemicels,
and aven ozona, to form & wide variaty of
toxlc products, some of which may cause

http://www.epa. gov/oar/oagps/nox/hlth.html | 4/10/2001
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Remarks:

Following are two papers. The first was presented at a recent American
Chemical Society meeting in San Diego. The second is a personal proposed
policy paper idea that 1 thought you might find interesting. 1 will call you later in
the week in the hope that we might meet for further discussions.
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SEQUESTRATION OF CARBON DIOXIDE BY OCEAN
FERTILIZATION ‘

Michael Markels, Jr.and Richard T. Borber
6850 Versar Center, Sprivgfield, Virginia 22151

Abstract
fertilization of high mutrient, low ¢hlorophyll (HINLC) ocesn, walers
cmbeanmutoﬂwoo:msaisingﬁomtheinumsingmbon

to sequester carbon dicxide for 1000 to 2000 years for a cost of
about $2.00/00 of carbon dioxdde. A technology demonstration is

oonocptisthatfexﬁﬁmionofENLCmswdthchelaIzdi:onm
causcabloomofphytoplmkmnthatsinkbelcwmemmcclineinlo
deepwaterduetotheirhighdmsityaﬂatheydie. The experiment,
whﬂelargebylandcompaﬁsons,ismﬂintcrmofomaga,

rmowdﬁvmthemhycrandthcamomtofoxgmiccs:fbon
thatisProdlmdandexponedtotheocmdepﬂtsasWGUasotha
effects in the water cohman over & period of 20 days. After this time
noftmhereﬁmsofhmfe:ﬁlizaﬁonateexpeaedwmkeplaoe
becausemax:mnuuimtelanems(N,PandSi)aredeplem&to
limiting conccntrations. Since the jron corichment is transient, 1o
steady-state modification of the food web will occur. |The
c)cpuim@iwﬂlbemﬂedoutoxnsidetheEEZofmynaﬁon,as
wethepreviwsﬁvee@crimmalvoyags,so.ljkethcﬁ,no
pexmits will be required. The five recent ocean experiments
ohserved iron stumulation of phytoplankton growth, but the effects
wm'edifﬁculttoquanﬁfyinthe9t0285qusremﬂcaqxriments

daypmodof’rhetest_ }

Introdnction ) |
TheC()zcontentoftheannosphaehasincr&sed&mébout
280ppmtoabout$65ppmdm'ingthelast60ymrsl. During the
I%UsthemteefincreascofCOzintheaMmsphae,intamsof
carbon metric tons, was about 3.3 gigatons of carbon per year
(GtC/yr). Fossil fosl emissions were abour 5.5 GtChr (20 Gt
COyfyr’) and terrestrial emissions were about 1.1 GtCHr during that
petiod, so about 3.3 GClyr, 60% of fossil Tuel emissions, were
paturally. Of this, sbout 2.0 GICAyr was absorbed by
the oceans and 1.3 GICAT by the land? The remaining 40%, 2.2
GIC (8.1 GICODAT, contributed to the increasing atmospheric COz
concentration. This increase in the CO; content of the atmosphere
haslcdtomthattlﬁswsevdﬂmﬂtinglobal climate
change, which, over time, can have adverse effccts on weather, sea
level apd ngman survival This concemn has led to the 1992 Rio
Treaty, the IPOC Working Group® and the Kyoto Protocol of 1997,
which call for a reduction of emissions of 34% by 2050‘.and a

" 1GIC=3.67GtCOy
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'Seqlmﬁonofmbondioﬁdetoﬁndeepocmbyfhc-

reduction of 70% from the then-expested emissions by 2100". Thesc
reductions, ifpmintoeﬁ'ect,wouldhavesaiousadva‘seeffedson
the economy of the United states, causing loss of jobs, decrease in
m:rstmdardof]ivingmdaredndiminﬂmelifcspanofomchizm.
These required reductions would mot address the concerns that
demandmapproachtopamitmemvemlofaumsphericCOz
increass, should this béeome pecessary.

Current Approzch To Sequestration

Thecmrcntapproachtotbeproblemofanno@hﬁic(l&
increaseismtakespeciﬁcacﬁonsnowtoreduceﬂwﬁskofadverse
in the fotre. These actions are to increase the
efﬁcimcyofmgyp:oduaionmduscandtochangeomsmndard
of living to reduce ow on ¢uergy i our-lives. Energy
efficiency can often be increased, but we have been doing this for
overzoﬁyaxs,sothcrcisnotalotofgainremahﬁngbeforewem
i Even at 100% efficiency we still
releaseCOzwtheaunosphac,sothiscannevetadd:&esppr
concemns. We can a1so address the other side of the problem, which
istoincmsethemcalwhichCOzismnovedﬁomtheamosphcrc.
!fwewuldincreasethismoughweoouldbﬁngtheminmein
COzcmissionstomo,pwvidiJ:gasohﬁiontoﬂxeproblemof
pecples’ concerns. The availability of this solution Will permit us to
avoid precipitous actions and awzit the proven requirement to take

ste;stolowtheannosphericcozlevclasmbepmdeur_

COzismmoved&omtheaunosphaebyplmtsushgthb
Sunls energy 1o convert it to biomass. This biomass may be nsed 45
foodbybacmxia,ﬁmgiandanimalsmatobwinenergybyreacﬁngit
withoxyg;enﬁ:omvheairandrmrhgcmbackmthemosphﬂé.
Overﬁme,aporﬁonofthcbiomassfoxmcdhasbeensequestemdip
theeanhandintheocwnbottom,fomiugfossilﬁmlsthatwebum
toobtainmagytomppoﬂomstandardofﬁving Numetous
pmjectshavebecnundcrtskcnwmcwasetreegrowthinmetmpics,
whichrednc&;tthOzwntentofﬁnmPhﬂa These projects
mﬁi:rﬁ-omashmtlifeﬁmE,genez‘allyzotnSOymandthé
diﬁciﬂtyofasmningthatfomﬂrs,poachin&m.,winnolmnt
in am early recycling of the carbon to the atmosphere. ¢

i Jogies bave been proposed, inchiding imettion
}iquidCOzintogeologicalfmmaﬁmsorimo!hedecpocm |

'IheinjectionofCCvzimoooalmnswdmunalgais
producng formations to increase methane tion has been w

. proven and is commercially visble where relatively pure CO; if
. available. Thisisthecwcwh:rcmtmalgasweﬂsprodmeanﬂxof

CO, &nd methanc, which is separated leaving a COzrich stream
no additional cost. These COxrich streams can also be disposed
mdeepglineaquusmehasiswngmemmz«mm The
capecity of these aliernatives 15 low since not much pure CO2 is
availoble near disposal sites. A larger capacity alternative is 10
separate the CO, from fluc gas at electric power plaots, Yiquefy end
uanspoﬂiltoalooaﬁonwhaeitcanben'ansferredmashipfo:r
- transport to the deep ocean. ‘I‘hﬂre,theshipwilllowerat\vo-mil
longinjecﬁonpipeandpumpthcliqtﬁdOOztotheowanﬂw{
Emhoftheseswpsisaq:cnsiveandenergyimmsive,“&mm
mﬂtthalthea;ppmachise@ectedtooostinthemngeofﬁw
mnofembonor$80pertnnof00;sequstaed.

Thepe are covironmental CORCETRS since we would
adding a new chemical to the ocean floor, liquid COz, which ma%
produce hydrates zmd other chemicals over time. The peranence ©
fhe tochnology appeers favorable since the “C 1o G ratio of

+ upwelling of deep occan watcr indicates an average of about 1
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years®. This will vary depending on the deep oven current involved

audixsdismnocﬁmnanupweuingsite.

Ocean Fertilvatioy

phosphorousandanemolcof

then, is how to add #ron to the

ﬂ:_t:yaremore

nitrogen, so inducin

Another approach

Tequirement.

€an by animat Jife and bacteriz. This slowdy converts the biomass

2l /e

Since our objective

TI9d

, 100,000 moles of carbon biomass
require 16,000 moles of fixed itrogen, 1,000 moles of soluble
available iron. The main dif§
the jrom, Sﬁ:ocsmfaceooeunwalezsarehigh]yoxygcnawd, eny
soluble jron is converted to Fe™ with a half-life of about one hour
a0d precipitates as Fe(OH); A shovel
J'mncntbcavemge. Theocm,ontheotbcrhand,has
0.0000000001 or less moles of iron per liter, The first problem
ocean so that it will be available to
the ppytoplan!cton (plamts). The phytoplankton themselves exude

full of earth is sbout 5.6%

uegreen
properly called, Syanobacteria, have the ability

gabloomornitmgeuﬁxmmightmpplythis

o istoscqucstchO:tothedeepocmit
1S mportant that we minimize the propartion of the biomass
promoed:hatispromsedbyanbmlufeandbacteﬂainﬂwnﬁﬁdng

layer above the thenmocline. This ¢an be done by fertilizing in
pulses, so that the slowergrowing animal life canmot multiply
effectively before the diatoms have bloomed, died and gone below
thethammﬁne,apedodoflmmzodays.‘ The fraction of the
biomass produced that is sequestered below the thermocline has
been measured, Itdcgmdspaincipauyontheamoumofmallifc

mcludeasumg,shallowthermochne,' unp:mlsnnshmeandhxgh
nutricat, low chlorophyll (HNLC) conditio . These waters cap be
foundintheuopiczlPadﬁcnmrmeequawumofﬁaeGalamos
Islands. The cool wind—d:-ivenmentsgodimcuytothewwbefm
r&nhingtthincIslandsofPolywia. These HNLC waters can
sequester abowt 0.4 GtCOr., 8 significemt proportion of the 8.1
GECOMyr. from fossil fuels that is ot sequestercd natomily,

Technology Experiments To Date

seoondvoyageinthemmeareaofzheeqmﬁalhciﬁc,mm
spread 930 [bs, ofFeasPeSO4on288q1mmﬂcsoftheocem
surface. ' §o order to mitigate the effect of iron Precipitation, the

Ocezn Farming, Inc., now GreenSes Venture, Inc., hag

Wo voyages m the mutrient.depleted Tropical waters of

the Gulf of Mexico. Voyage ! was carried out in the Guif of Mexico
m esrly Jemuary 1998, 'Ihree,quuaremﬁe,patchesweref&rﬁlized:
on¢ with iron, only; one with iron and 6.35 times the molar ratio of
phosphmoustoimn;mdonewithixmandﬁj times the molar

results, while giving a positive indication of g large bloom
were not definitive and did pot provide a verifiable measure of -
phytoplankton increase over the pedod of the expected bloom of
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