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Summary Results
Total North American investments in GHG mitigating technologies are estimated to have totaled $132.9

billion dollars between 2000 and 20b8These investments were made bg thS. basedil and gas
industry, othetJ.S. basegrivate sector indugers and the Federal governmefbr each sectoEigure
ES1 summarizes thesgreenhouse gas mitigatianvestments byinvestor typeand bytechnology
category over the 2000 to 2@0period

A The U.S. based oil and gas industry invested an estimated $58.4 billion
A Other U.S. based private industries invested an estimated $55.3 billion

A The Federal Government invested an estimated $19.2 billion

Figure ES-1

GHG Mitigation Investments in North America 2000-2008
(Total Investment=5133 billion)

Source: Data Compiled from 200+ &nnual
Company Reports for 2000-2008. and the U.S
Department of Energy, Energy Information
Adminisiration
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Fuel substitutiortechnologes include liquefied natural gas (LNG), nuclear, and landfill gas.

End-use technologies includefficiency improvementsuch as cogeneratig@HP),improved lighting,
andcarbon capture and storage (CCS)

Non-hydrocarbontechnologies include any enerfyrm that is not a hydrocarbon energy souagch

as wind and solar

Enabling chnologiesncludevarious consortia that are researching and developing a wide variety of
technologiesand include several university programs.

'"North Ameri can manclkde Canada and thesUeSd Pettentages nmay riotoaddito 100% due
to rounding.
i



Preface

Glossary of Terms

Alternative Fuel Vehicles and Advanced Technology Vehiske$®€oth petroleum and nonpetroleum
based fuels (or mixtures) or fuetll technologies.

Biomasauses plant materials, animal fats and wastes, or woody construction debris to produce energy.

Biorefineriesproduce a broad slate of products from plant materials and/or animaBfatiieselis an
increasingly important sugroup of this technology. Biodiesel is produced by chemically
altering plant oils (e.g., soybean oil) and/or animal fats intoetlie®| substitutes. The term
generally refers ONLY to diesel substitutes produced from vegetable oils and/or animal fats.
However, we do include other baerivatives including those produced as refinery products,
such as certain higher alcohols and aflsan

Carbon Capture and Storag€CS)is the capture and long term storage of carbon dioxide emissions
from combustion processes.

Cogeneration or combined heat and power (CHP), is the simultaneous production of both electricity
and thermal energy (steangtlwater, hot air).

Ethanolis currently produced by the fermentation of various sugars, primarily from corn and sugar
cane. Sugar cane is not a significant source in the North American market. Technologies to
produce ethanol from cellulose are in theelepment stage.

Gasificationis a thermal process for converting solid materials (e.g. biomass, coal or petroleum coke)
into a synthetic gas. The gas may be used directly, or converted to hydrogen or liquid fuels.

Gas Flaringoccurs whercrude oil is eracted from the earth and natural gas associated with the oil is
produced to the surface as well. In areas of the world lacking infrastructure and markets, this
associated gas is usually flared (burned) or sometimes vented (emittetdastgas).

Liquefied natural gagLNG) is natural gas that has been sup@uled to a liquid for transport. This
dramatically reduces the volume for ceffiective transport over longer distances.

Landfill gas (LFG)is methane that is produced anaerobically in larsdfilbm the decomposition of
waste material.

SF6is sulfur hexafluoride. It is used in the electrical industry as a dielectric and within the magnesium
production industry. It is a potent greenhouse gas.

Fluorocarbonsare various chemicals used as eitfedrigerants or industrial cleaning agents. Several of
them are potent greenhouse gasses, while others can deplete ozone. Industry continues to
develop substitutes for those fluorocarbons.

Nitrous OxidegN,O) are produced by both biogenic and anthropagsmirces. Primary anthropogenic
sources of PO are agricultural practices related to the use of fertilizer. Nitrous oxide is also
produced naturally from a wide variety of biological sources in soil and water, particularly
microbial action in wet tropicalorests. In agriculture, it can be reduced through improved
farming practices, such as lenlage.

A Disruptive Technologys a new technological innovation, product, or service that overturns the
existing dominant technology in the market, despite #&uot that the disruptive technology is
radically different from the leading technology and requires fundamental infrastructure and
support changes.



Categorization of GHG Mitigating Technologies

Technology/Energy
Categories

Cat 1: Fuel Substitution Cat 2: Non Hydrocarbons

Muclear Renewables

Sulfur Hexaflouride
Reducing Technologies

Cat 3: End Use

Advanced Technology
YWehicles
Combined Heat & Fower

Mitrous Oxides Reducing
Technologies

Fugitive Gas Reducing
Technlogies

Cat 4: Enabling

Global Warming Potential of Greenhouse Gases

Eachgeenhouse gas has a different impact or dAgl o
carbon dioxide (Cg. The gasses that are included within this analysis have the following global
warming potentiafs

A Carbon Dioxide (CO2) 1
A Methane (CH) 21
A Nitrous Oxide (NO) 320
A Halogenated Fluorocarbons 1,700*
A Fluorocarbons 8,500*
A Sulfur Hexafluoride (S§ 23,900

Actual value depends on specific chemical within a class

Note to Readers: Throughout this report, investments are given in rounded dollar amoy
and in rounded percentages. Using one of the presentdzbraito derive the other, for a
given investment, will not necessarily provide the same precise figure.

2U.S. Environmental Protection Agendgiventory Of U.S. Greenhouse Gas Emissions And Sinks:11200Q
EPA 430R-02-003APRIL 2002;http://www.epa.gov/climatechange/emissions/downloads06/02CR.pdf
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Introduction

This report documents the investments made in GH@atiibn technologies in North America during

the period 2000 through 2088.Investments are reported for the private sector and the Federal
government and by technology/energy category. The data were compiled from a review 42®ver
company annual repist, federal budget documents, and other public sofirdeshould be noted that

most of the investments have benefits in addition to any ability to reduce greenhouse gas emissions, and
were made for multiple reasons including to increase and/or divensésgy supplies, or to improve
efficiency.

Climate change has garnered the ever increasing attention of scientists, government officials, the media
and public over the last decade. As climate policy in the U.S. continues to develop, it is important to
understand how current and emerging greenhouse gas (GHG) mitigation technologies are being
employed today by major stakeholders to reduce GHG emissions.

Greenhouse gas emissions can be reduced by a variety of measures, such as improving energy
efficiency anddeveloping alternative energy sources, like wind and solar power. Another way to reduce
atmospheric emissions is to capture the @@t is released from, say, fossil fdieéd power plants and

store it underground, referred to as carbon capture arayst¢€CS). This is the focus of significant

and increasedttention, as power generation accounts for abouthirak of CO, emissions from fossil

fuel use. As well, oil and gas companies are reducing natural gas flaring and fugitive emissions to curb
releases of methane, a potent greenhouse gas, while at the same time adding to energy supplies througt
various substitute fuels. The GHG mitigating technologies examined in this report were placed into four
categories: fuel substitution, nonhydrocarbon,-esel and enabling technologies as laid out in the

organizational chaxn page iii

Note that this report does not attempt to documentorassesa | | ed Adi srupti veo e
that have the potential for significantly altering energy producti@tribution and use in the U.S. and
worldwide. Disruptive technologies include nanotechnology and advanced materials that have the
potential to be used for superconducting ma r t gridso to vastly impro
reducing weight whé maintaining or increasing vehicle safety; or for reducing friction and improving

energy efficiency for both air and ground modes of transportation.

% No claim is made to have captured 100% of investments in each technology or for each GHG, but the authors
believe that further refinements to the datsdwould change the relative distributioméy at the margin.

“ See bibliography for a list of data sources used in this study. Not all company reports reviewed provided data for
the analysis undertaken in this report.

® This reportalsodoes not includénvestments made hipdividual consumes (e.g.for more efficient appliances

or hybridand flexible fuelvehicles), tax shift and tax policies by the government intended to encourage specific
technologies, nor maes paid in various legal settlements. n&ily, many of the project investments were made

by partnerships and/or joint ventures. While all reasonable efforts were made to allocate those project

1



Five Leading Technology Investments

The fiveleading emission mitigation technologies for private andip@ector investment~igure 1),
as measured by expenditure share, are: advanced technologys/@Biglercent ($37.Rillion); other
efficiency 14 percent ($18.6illion)%; combinedheat and powe(CHP) 11 percent ($14.®illion);
ethanol 10 percent (813 billion), and liquefied atural gagLNG) 9 percent ($12.8illion).” These top
five technologies commanded 72 percent of the eséichtotal investments, or $9%ilion over the
20007 2008 period in the North American market. All othechieologiescombined comprised 28
percenbf the estimated total investmefts.

Figure 1

Leading GHG Mitigation Investments In North America
2000-2008

Total
Investment =

_~~ $132.9 Billion

AN

Source: Data Compiled from 400+ Annual
Company Reports for 2000-2008, and the
.5 Department of Energy, Energy
Information Administration

The investments included in this analysis mitigate greenhouse gas emissions in a variety of ways.

¢ Improving efficiency lowers energy use thereby decreasing GHG emissions.

e CHP1 also called cogeneration or combined heat and péwsaves energy through the
simultaneous production of both electricity and thermal energy (steam, hot water, or hot air).

According to theEPA’, CHP improves energy efficiency by as much agp&sent

expenditures to the entities involved, this was not always possible. In those instances, projexpésnditures
were assigned to the lead sponsor and the corresponding sector.

*AEfficiencyo comprises all o6othero6 efficiency techn
vehicle efficiency, such as improved lighting, heating ventilation ancbaditioning, etc.

" Includes investments in North American LNG regasification facilities only and does not cover investments
outside of North America in liquefaction facilities or ships. Some of the investments in LNG regasification
previously identifed in the May 2008 report were committed to previously but were actually spent in 2007 or
2008. We did not change the amounts allocated to different time periods for purposes of this table to avoid
confusion with the prior report.

8 percentages may nadcto 100% due to rounding.

® http://www.epa.gov/CHP/basic/efficiency.html
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e LNG T liquefied natural gas increases the availability of natural gas. The combustion of

natural gas emits almost 45 percent less carbon dioxide than coal.

e Many renewables, such as solar and geothermal, provide electricity with no or signifiessitly

greenhouse gas emissions than through the combustion of hydrocarbon fuels.

e Reduced fugitive gas emissiofis covering mainly methane emissions from oil and gas
production, and emissions associated with pipeline transmission and local distribution to
cugomers. These reductions not only reduce methane emissions into the atmosphere but also

increase the supply of lowearbon natural gas.

e Nuclear energy provides electricity with no greenhouse gas emissions during the generation

process.

All major forecass of U.S. and global energy supply, including outlooks developed for the United
States by th&) . S .. De p ar t méenergy Irdormatiom Admigistrétie(EIA) and for the world

by both the EIA and thénternational Energy Agency (Organization for Ecomo Co-Operation and
Development), continue to place carhbm s ed fuel s in the forefront f
needs at least over the next several decades. Emerging technologies, such as carbon capture,and storag
to mitigate emissions from fure fossil fuel use, combined with increased use of commercially viable
nonhydrocarbon and GHG mitigating ense technologies will be crucial to addressing the climate

issue going forward.

The EIA has recently reported that U.S. carbon dioxide emis§iomsfossil fuelsusedecreased by

2.8% in 2008, from 5.967 million metric tons (MMT) of carbon dioxide in 2007 to 5.802 MMT in
2008. Growth in GDP in 2008 was 1.1% while energy demand declined by 2.2% indicating that the
energy intensity of the economyn@rgy use per unit of GDP) fell by 3.3% in 2008. Carbon dioxide
intensity (carbon dioxide emissions per unit of GBf)rovedby roughly 3.8% in 2008

Major factors that likely contributed to the emissions decrease in 2008 included the decline in@conomi
activity and high energy pricés 2008 A share of the GHG mitigation investments catalogued in this

report likely delivered genhouse gas mitigation benefits well.

Greenhouse Gas Mitigation Technology Investments

U.S. based companiésand the Fedal government invested approximately $132.9 billion from 2000
to 2008 on greenhouse gas mitigating technologies in the North American market. Thadddbil

and gas industry invested $58.4 billion, 44 percent of the $132.9 billion iotanduse, fuel

substitution nonhydrocarbon technologiesand enabling technologies Other private industries

19 hitp://www.eia.doe.gov/oiaf/1605/flash/flash.html
1U.S. based companies include both U.S. companies and faneiged companies operating in the U.S.

3
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invested an estimated $55.3 billion or 42 percent of the, tptadominantly in endse and non
hydrocarbon technologiesDuring the same eiglyear peiod, the Federal government invested in a
wide array of greenhouse gas mitigation technologies, with expenditures of approximately $19.2
billion, or 14 percent of the total North American investi(Figure 2).'?

Figure 2

GHG Mitigation Investments in North America 2000-2008
(Total Investment=%$133 billion)

§72.8
$58.4 -
- By Investor Billion
Billion 3553 (55%) =y Technology

(44%) Billion
(42%)

Source: Data Compiled frorm 400+
Annual Company Reports for 2000-2008,
and the U.S. Depariment of Energy,
Energy Information Administration

289
s. . $30.0
Billion Billion
0,
$19.2 (E2 (23%)
Billion
(14%)
$1.2 Billion
(<1%)
T T T 1
Oiland Gas  Other Private  Federal Gov. SthstLiI:.llﬁon End-Use hyd::oc:;bon Enabling

Industry Industries

Oil and Gas Industry Investments from 2000 to 2008

It is estimated that).S. baseail and gas companies invested $58.4 billion from 2000 through 2008 in
GHG mitigating technologies in the North Ariean market? (Figure 3) This expenditure represents

44 percentof the estimated total of $132.9 billion spent by U.S. companies and the Federal government.
The oil and gasindustry invested $30.6 billion (or 5@ercentof its $58.4 billion sector totplfor
advanced endse technologies, mostly for efficiency improvements through combined heat and power
(cogeneration), carbon capture and storagad for advanced technology for vehicl&sgnificantly,

this $30.6 billion investment in engse technologs represents 42 percent of the estimated total
amount ($72.8 billion) spent by all U.S. companies and the Federal government in this technology

category(Figure 6).

12 State and local alternativenergy investment would add approximately $2 billion to this total on

the public-sector sidehttp://www.dsireusa.org/

BANorth American marketo is used herein to include C
“Carbon Capture and Storage has been mowedaded hom fiena

4
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The second largest investment share made by the oil and gas indusgiyly 36 percentor $21.1

billion, was to develop substitute (and less carbon intensive) fuels, e.g., LNG, and to reduce methane
fugitive emissions. This $21.1 billion investment in fuel substitution techiedogpresents 7gercent

of the estimated $28.9 billion invedte total in this technology clagBigure 6). Fuel substitution can

have significant impaston greenhouse gas emission levels. For example, substituting natural gas for
coal can reduce carbon dioxide emissiongpdt&entper unit of energy deliveredrd the mitigation

improves even further when methane is captured and used, rather than released to the atrifosphere).

Publicly announced nonhydrocarbon investment byUt basedil and gas industry in the North
American market is estimated jast moe than$6.7 billion ower the 2000 2008 period, oabout12

percentof its industry total. Significantly, this represents (g centof the total industry and Federal
government investments of approximately $30 billion in this technology (Fépsre 6). The oil and

gas industryb6s top investments are in wind an

geothermal, and landfill digester gas.

Figure 3

Oil and Gas Industry Investments in GHG Mitigation
Technologies in N. America: 2000-2008

Investment=
4 $58.4 Billion

| >

Fuel Substitution

End Use
$30.6B
52%

on Hydroca

Source: Data Compiled from 400+ Annua’
Ceoempany Reports for 2000-2008, and the
LS. Departmant of Enargy, Energy
Infarmation Administration

Other Private Industries and Federal Government Investments from
2000 to 2008

In addition to tle oil and gas industry, other significant technology investments were made by the

motorvehicle industry, agricultural industry, electric utilities, and the renewabls industry. These

'3 This investment in natural gas arguably should have included investments in unconventional gas, such as tight
sands, but did not do so. As such, it is an underestimate.
5



other private industries are estimated to have invested $550 lfdr 42percentof the $132.9 billion

total) from 2000 to 2008Figure 4). Other private industriemade significant investmenis (1) the
endusemarket (mostly automotive companies investing in advateehology vehicles), and (2) the
non-hydrocarton market (mostly agricultural firms in the ethanol market, independent power producers
in the electricity market, and manufacturing firms in the wind and solar markets).

Figure 4

Other Private Industry Investments in GHG Mitigation

W Technologies in N. America: 2000-2008

L

7

- ;rnc\:ts..tl‘.tment=<

>_ $55.3 E!illiorT—

D f\ Fuel Substitution
\ End Use .

$34.1B Non Hydrocarbon
62% $17.1B
31%

Sourze: Diata Compiled from 4004+ Annus!
Company Reporis for 2000-2008, and the
1.5, Depariment of Enengy, Energy
Information Administration

Of the $55.3 billion sector total, $34.1 billion (@2rcen} is associad with enduse technologies,

$17.1 billion (31perceny with nonhydrocarbonsand $4.1 billion (7 percent) with fuel substitution
technologies.(Figure 4). Enduse technologies include advanced technology vehicles, efficiency
improvemats and combined ke and power.Non-hydrocarbons include industrial gas replacements
(e.g. for SEk), and renewables such as wind, and ethdfoél substitution technologies included a
significant proportion in landfill gas recove®y technology class, other privateiredti r i e s & i nve
share was 4percentof the enduse category58 percentof the nonhydrocarbon investmerand 14

percent of the fuel substitution categdFjgure 6).

The Federal government(Figure 5) has been the most diversified investor, supporéfgsixteen
technologiesconsidered in this reportTotal estimated expenditure in the years 20008 of $19.2
billion has been spreadetween fuelsubstitution nonhydrocarbons (primarily ethanol, wind, and
solar) and endise (primarily cogeneration dnlighting technologies). Federal support for the

ienabl i n geSpeciabpiasicgesaarnch, is significant.

Forty-two percent of the Federal government investment is estimated to be-irseeridchnology,

including more energy efficient lighting, ombined heat and power and similar efficiency
6



improvements as seen kgure5. Thirty-two percent of the Federal government investment is in the
nonhydrocarbon class (including ethanol and biodieselpe2fentin the fuel substitution class (such
as larfill gas), and ercentfell into the enabling technology class.

While the level of investment is less than that of the private sector,-stagg development
investments, particularly at the basic research stage, can leverage billions of dollaes pfivate
investment. Federal investments are more evenly spread amongst the technology categories than for the

industry sectors.

Federal tax transfers in the form of credits and similar techniques and international assistance were not
included. A sigriicant reemphasis occurreith 2006/07in Federal expenditures related to greenhouse

gas mitigating technologies, with an increased Federal focus on cellulosic ethanol, solid state lighting
and hydrogen storage.

Figure 5

Federal Government Investments in GHG Mitigation
Technologies in N. America: 2000-2008
AN A 9

Total
Investment= _—

519.2 Billion

Enabling
$1.1B

Fuel Substitution
$3.9B

Non-
Hydrocarbon

Source: Data Compiled from 400+ Annual
Company Reports for 2000-2008, and the
.5 Department of Energy, Energy
Information Administration

Finally, it is important to remgnize that aggregate investment levels for each technology are, and
should be, consistent with the development status of that technology. More mature technologies will
naturally see higher levels of investment than technologies earlier in the develapyment The
technologies included here are at different stages in their development cycle as indicated in part by
relative expenditures. The distribution of investments can be expected to shift as different technologies

mature or market conditions change

Technology Investments by Investor Types

Figure 6showsfor each technology category the investment shiayesivestor type. Within the end
usecategory,other U.S. based industrigs/ested an estimatedl’ percent of théechnology category.

This incldes significantinvestmentsby automotive companies investing in advanrtechnology

7



vehicles, anadtoal companies irestments ircarbon capture and storage (CO$)S. based oil and gas
industry invested approximately 42 percent of the $72.8 billion totestment in this technology
category principally in cogeneratigncarbon capture and storaged advanced technology vehicles
Advanced batteries are an example of the advanced technology vehicle investments made by the U.S.
based oil and gas industfhe Federal government invested approximately 11 pencghe enduse

category including investments in lighting technologies and advanced technology veéFRigese 6).

Figure 6

[\E/nLd Use Invelstments by Investor Fye| Substitution Investment by
N Type: 2000-2008 \ /LInvestor Type: 2000-2008

Investment= >~

§72.8 Billion Investment= >~

$28.9 Billion

Federal Gov.
other Priva 13%
Companies
14%

086 Industry
2%

Other Private
Companies
7%

Q&G Industry
73%

Source Data Compiled flom 400+ Annual Source: Data Compiled from 400+ Annual
Company Reports for 2000-2008, and the Company Reports for 2000-2008, and the

U.S. Department of Energy, Energy
1.8, Department of Energy, Energy -
Informaton Adtinistaton Information Administration

Non-Hydrocarbon Investments by
A NS7AN anestorType:2000—2008

Investment=
$30.0 Billion >
Fed. Gov 0&G Industry
20% 22%

Other Private
Companies
58%

Source: Data Compiled from 400+ Annual
Company Reports for 2000-2008, and the U.S
Department of Energy, Energy Information
Administration




Other U.S. based private industipvested roughly 58 percent ¢fie $30 billion norhydrocarbon
category total from 2000 to 2008his includes independent power prodigcevesting in renewables

like wind and solar, and agricultural interests investing in ethanol produgtenU.S. based oil and

gas industry invesd approximately 22 percent of the category total, including investments in
renewables like wind and solar, as well as ethanol. The Federal government invested approximately 20
percent, spread among the renewables, ethanol and other technologies.

The U.Sbased oil and gas industry invested approximat8lyercent of thduel substitition category,

with significant investments in liquefied natural gas (LNG). Other private companies accounted for
roughly 14 percent, with a significant proportion in landlfdas recovery. The Federal government
about13 percent of this category, including investments in nuclear and landfill gas recovery.

Major Changes Since Last Report

Oil and gas companies, other private sectompaniesand the Ederal governmerdontinueto invest

in greenhouse gas miagng technologies in the North American market. Since |dst report that
covered investment from 20@B™ total investmentin these technologiedas increased by
approximately $38.3illion in 200708, or approximately41 percent, from $94 billion to $132.9
billion. Signficant growth hasoccurred in wind, biodiesehuclearand carbon capture and storage
though investment iother technologiemcreased as wellTable 1lists, by technologycategory’, the
investmentsnade over the two time periods, andrlgives the percentage increase in investments in
the later periods a percent of thH2003-2006 periodor the technologgategory

Table 1
Comparison of 20062006and 2007%-2008Investment Levels
All Investor Group s, $millions

Total 2000- Percent growth in

2000-2006 2007-2008 2008 2007-08 over
Technology Category Investment Investment Investment 2000-06
Fuel Substitution $13,818 $15,074 $28,892 109%
Non-Hydrocarbon $18,623 $11,394 $30,017 61%
End Use $61,506 $11,312 $72,818 18%
Enabling $600 $562 $1,162 94%
Total $94,547 $38,342 $132,889 41%

'® Thomas Tanton, Foss, M/olkov, D. Key Investments in Greenhouse Gas MitiraiTechnologies by Energy
Firms, Other Industry and the Federal Governméfdy 2008
" SeeCategorization of GHG Mitigating Technologjemge iii, for individual technologies listed by category.
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The Challenge of Emission Reductions in a World of

Growing Energy Demand

Energy onsumptionin the United States is forecast by the Energy Information Administration (EIA),
an agency of the U.S. Department of Ejyeto increase approximatedypercentover the D07 to 2030
period, or about 0.percentannually. Figure 7) This increae is projectedifter accounting for a

predictedmprovement in energy intensity (energy usage per real dollar of EDP).

To meet the increased demand for energy, the EIA projects that hydrocarbons (crude oil and natural gas
and their derivatives) will mpain the mainstay of the U.S. energy sector at least over theseaexal
decades. The market share of oil, natural gas, and cpebjected to be approximateR® percentin

2030,moderatelychangedrom 84 percent in 2007

Figure 7

Forecast of U.S. Energy Growth

8.9% Growth
(0.4% /year)

2007 Actual 2030 Outlook
(101.90 Quads) (110.96 Quads)

Renewables
13%

Renewables

Nuclear

Natural Gas
22%

Natural Gas
23%

Source: EIA, An Updated Annual Energy Outlook 2009

8U.S. DOE, Energy Information AdministratioAn UpdatedAnnual Energy Outlook 2009
RgeferenceSR/OIAF/200903, April 2009.
1 .

Ibid.
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Global energyconsumption is projected to rise by approximately 44 percent ove2OBeto 2030
period a roughly 15 percentannual increase led by developing countries, many of which are expected
to significantly increase energy consumption due to rising per cagitanes and population growth.
Similar to the forecast for the U.S.p$sil fuels are estimated to fill rough®@ percentof the projected
global primary energy demaia 2030

Figure 8

These projections of energy demand highlight the importancendinued economically viable
investments leading to more efficient, and lov@1G emitting technologies, as well as the

development of efficient technology transfer programs to developing countries.

There has been significant progress in mitigation &.\(GHG emissions although significant
challenges remain going forward. U.S. carbon dioxide emissions from fossil fuels decreased by 2.8
percent in 2008, from 5,967 million metric tons of carbon dioxide (MMTCQO?2) in 2007 to 5,802
MMTCO?2 in 2008, according tpreliminary estimates released by the Energy Information
Administration (EIA). This is the largest annual decline in eneetgted carbon dioxide emissions

since EIA began annual reporting on greenhouse gas emi&sions.

0 Energy Information Administration / International Energy Outlook 2009, Table A2.
L http://www.eia.doe.gov/neic/press/press318.html
11



