Appendix D - Parallel Studies

HPPENDIX
PARALLEL STUDIES

PROCESS AND SUMMARIES

he summaries in this appendix were prepared by

the NPC based on studies authored or published

by other organizations, and are used with per-
mission. To obtain a complete version of any study,
readers should contact the study’s sponsoring orga-
nization. Contact information is included in each
summary. Nothing in this appendix should be un-
derstood as indicating endorsement or sponsorship
by any other organization or the NPC.
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Parallel Studies

A Parallel Studies process, which examined numerous recent reports regarding aspects of energy policy,
was employed to inform the work of the NPC study's Coordinating Subcommittee. This process found that:

* Most current energy studies tend to be dominated by one or at most two of the three key concerns that
we believe are critical to a complete understanding of global oil and natural gas.

* The best energy strategies for the U.S. to pursue to ensure greater economic stability and prosperity are
likely to be found at the intersection of these three circles.

Economics

Environment Security
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Reports Examined

Reports (Listed in Order Examined) Page
National Commission on Energy POlICY ..........ceoieiiiiinieiiieicecee e D-6
Energy Security Leadership COUNCIl ..........c.ooiiiiiiiiiiiii e D-11
Business Roundtable Energy Task FOICe..........oooviiiiiiiiiiiicic e D-15
National Association of Manufacturers —
Resources and Environmental POIICY  ....oooouviiiiiiiiiee e

Council on Foreign Relations — Energy Task Force

Alliance for Energy and Economic Growth — Energy Summit .............ccocoociiiennn. D-18
World Energy Council / US Energy Association — National Energy Policy ............... D-19
IEA World Energy OUtlooK 2006  ........coooiiiiiiiiiiieieceee e D-20
US DOE/EIA International Energy Annual 2007 ..........cccoeviiiieeniiieiiiee e D-22
ExxonMobil OUIOOK fOr ENEIGY ........eeiiiiieiiiieiieee et D-26
NETL Oil Peaking StUAY .......c.coiiiiiiiiiieiie et D-30
US Government Accountability Office — Peak Oil..........ccccevieeiniiiiiiicieeeee e D-31
American Enterprise Institute — Climate and Tax POlIiCIES ........cccccooeeeiiiiiiniieeieeen D-34
Intergovernmental Panel on Climate Change...........cccccviiieiieeiiiiiienc e D-36
Wikipedia — Global Cooling/Warming ..........cccueeieeiiieieeniie e D-41
NewScientist Magazine — The Solar Effect ..o D-42
Stern Review Report — Economics of Climate Change...........cccocveviiiieciieiiieeneens D-43
The Earth Institute — Global Roundtable on Climate Change............cccccoeiiieneeninen. D-45
EC World Energy Technology Outlook — 2050 ..........ccceeiieiieeeniieiiieiee e D-47
DOE — 2000-2050 North American Transportation Energy Futures..............cccccoc..... D-48
UN Foundation — Confronting Climate Change..........cccccoiviiiniieiiieiec e D-49
CNA — National Security and the Threat of Climate Change............cccccceviiiieenenn. D-50
MIT — The Future of Coal in a Carbon-Constrained World ..............ccceveeiiriiennenns D-51
EPRINC — Ethanol and US Energy SECUNtY ........ccocuiiriieiiiiieeniic e D-53
US Climate Action Partnership — A Call for ACtiON .........ccoviiiiiiiiiciec e D-55
Council of the Americas — Energy Action Group..........ccceeeiieeiiieieiiiee e D-56
OPEC Secretariat — World Oil OUtIOOK 2007 ..........ceveiimieeiiiieeiiiee e D-57
Energy Charter Secretariat — Oil & Gas Pricing Study .........cccocoiiiiiiiiiinc D-59
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Overall Findings of Policy Studies

General Agreement on Policy Objectives

« Encourage Market Solutions

* Increase Energy Efficiency

* Ensure Access to Supplies

*« Encourage Fuel Diversity

» Reduce Price and Supply Volatility
« Strengthen Energy Infrastructure

* Develop New Energy Technologies
* Protect the Environment
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Overall Findings of Policy Studies

Diversity of Policies and Concerns

* CAFE standards

* Carbon taxes, caps, regulations

* Subsidies for alternate fuels

* Limits to imports / or to demand growth
* Efficiency standards

* Peak oil

* Data transparency

* Market imperfections / Over-regulation




=
T ammwﬁwwﬁﬁ'ﬂ“ National Commission on Energy Policy

AS10uy In0qe sy, prey o) Suroe]

ON ENERGY POLICY

" A consensus set of recommendations that aims to enhance American national security, strengthen
the US economy, and protect the global environment and public health.

Leadership: John Holdren (Harvard University & Woods Hole Research Center)
William Reilly (Agqua Int'l Partners, formerly US EPA)
John Rowe (Exelon Corporation)

Structure: A bipartisan group of 20 energy experts — representing the senior ranks of industry,
government, academia, labor, consumer and environmental protection organizations, with more than
a dozen experienced analytical staff.

Timelines: Main study published in December 2004: Ending the Energy Stalemate:
Key recommendations at http://’www.energycommission.orgffiles/finalReport/O82F4692. pdf

Updated recommendations published April 2007

Other reports/iworkshops include:

« US Energy Infrastructure Vulnerability (June 20086)

* Design Issues in Market-based Greenhouse Gas Reduction Strategies (Feb 2006)
* Oil Shockwave — An Qil Crisis Executive Simulation (June 2005)

* Recommendations considered a thoughtful set of policies. Has made modest progress in a highly
partisan Congressional atmosphere. Latest proposals include (1) increased auto efficiency
standards, (2) interim nuclear waste storage, (3) deployment of carbon capture and storage
technologies, and (5) a national renewable energy standard.

Website: http:/iwww.energycommission.org/
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KEY RECOMMENDATIONS

1. ENHANCING DIL SECURITY

+ Establish a nalional average new-vehicle fusl-economy improvement target of 4%yr, while retaining the full discretionary authority of the National
Highway Traffic Safety Administration (WHTSA) to modify the presumplive target up or down if safely, technology, or economic considerations wanant,
» Encouragn and empower NHTSA to implement reforms aimed ot making the exisling CAFE program mone cost-affective, market-orented, and
responsive io the jobs and compelitiveness concarns of the aulomobila industry.

* Provide targeted consumer and manufaciurer incentives lo promote the domeasfic development, production, and deployment of advanced aulomaotive
technologies such as hybrid, plug-in hybrid, and advanced diesel vehicies.

+ Pursue cosi-effective opporiunilies to further reduce transportation energy use by improving heavy-truck fuel economy and by adopting efficlency
standands for light-duty vehicle replacement tines,

2. REDUCING RISKS FROM CLIMATE CHANGE
+ Adopt legisiation this Congress 1o implemant a mandatory, markel-based program (o limit economy-wide U5, greenhouse gas emissions.
+ Strangthan kiy parameters of the original NCEP climate proposal, including:

-defining tangats to aim for stabilizing emissions at current (2006) levels by 2020 and reducing emissions 15% below curment levels by 2030;

-raising the starting price of the safety valve to $10 per ton of carbon-dioxide equivalent emissions; and

the rale of escalalion in the salely-valve price to § percent per year in real (rather than nominal} lerms.

+ Address other program design issues by (1) allocating emission allowances in a manner that eflectively directs substantial resources 1o aid in the
transition to a low-carbon aconormy and that fairy compensates major affected industries for short-tarm aconomic dislocations incurrad as a result of the
palicy, while also avoiding the potential for significant windfall gains; (2) placing the compliance obligation (point of regulation) at ar near primary energy
suppliers; and (3) including a well-designed offsels provision,

» Create stronger incentives for comparable action on the part of key iradeng partners by providing technical and financial resources for the transfer of
lew-carbon technology, by signaling that the United States will work with other countries to forcefully address trade and competitiveness concemns in the
event other major emitting nations fail io take action within a reasonable timeframe, and by linking future U.S. emission-reduction commitments o
progress in the infermational arena.

3. INCREASING ENERGY EFFICIENCY

+ Enhance and extend tax incentives for efficlency investments introduced under the Enengy Policy Act of 2005 (EPACHDS).

= Ensura that the Department of Enargy (DDE) folkows through on its recent commitment to issue efficliency standards for 22 categornies of appliances
and equipment that capture all cost-effective and technically feasible energy savings.
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ON ENERGY POLICY

KEY RECOMMENDATIONS (continued)

4, NATURAL GAS/ COAL | NUCLEAR
» Continue to focus on assuring future supply adegquacy by following through on EPACHDS commitments with respect to the Alaska pipeline, LNG
infrastructure, markel transparancy, and pemmitting and beasing. The Commission reiterates its call for a comprehansive inveniory of on- and off-shore
resources io inform future policy decisions and urges Congress o address concams about the adequacy of related provisions in EFAC0S (both in terms
of the relalively shorl imeframe specified for completing the inventory and in terms of consiraints on the use of federal resourcas 1o conduct inventony-
related activities in certain areas).
« Direct greater resources loward accelarating the commarcialization of carbon caplure and storage (CCS) by providing substantial deployment
incentives. Specifically, the Commission believes CCS projects should be eligible for bonus allowances under a greenhouse gas trading program that
are at least equal in value fo iIncentives provided under the renewable energy production fax credit.
+ Condition eligibility for public funding or subsidies on the actual inclusion of CCS with any new IGCC and other advanced coal projects going fonvard,
CCS must be included from the outset in any taxpayer supportad afforts o develop coal-to-liquids lechnology.
+ Explona carbon capture options for non-IGCC plants.
* Ensure that the U.S. Environmenial Protection Agency (EPA) completes a rigorous, formal public process lo foormulate effective regulatory protocols
governing long-term carbon storage as soon as possible (recognizing thal mideourse cormactions will likely be needed as expedence is gained).
+ Ensure that new coal plants built without CCS are not "grandfathered” [ie., awarded free allowances) in any fulure regulatory program to lmit
greanhouse gas emissions,
+* Take action to address the current impasse on nuclear waste disposal, while reaffirming the ulimate objective of siting and developing one or mone
secung geologic disposal facilies, by amending the Nuclear Waste Policy Act (NWWPA) Lo
= Align ils requinements with human engineering and scienific capabilfies, while adequately prolecting pubhc health and safety and the
enviranmant.
- Requira DOE ko sile and operate consolkdated national or reglonal interim storage options.
= Underiake RAD to explore technological alternatives to the direct geologic disposal of waste from a once-through cycle that meet commercial
requirements and non-proliferation objectives, reduce the challenge of waste diszposal, ensure adequate protection of public health and salaty,
and exdend fual supply.
- Codify that interim storage and federal responsibility for disposal of nuclear waste is sufficient Io satisfy the Nuclear Regulatory Commission’s
waste confidence requirement.
= Require the Secretary of Energy to take possession of and'or remove fuel from reacior sies that have baen, or ane in the process of being fully
COmimiSSianed.
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KEY RECOMMENDATIONS (continued)

5. RENEWABLE ENERGY & BIOFUELS

« Continue to provide investment certainty by extending the aligibility pariod for federal production tax credits in five-year increments.

« Adopt a fedaral renawable portfolio standard to increase the share of electricity generated by renewable resources nationwide to at least 15% by 2020,
* Re-evaluale ethanol subsidies and tariffs in light of current fuel mandates and rationalize existing policies lo direct a greater share of public resources
o more promising options, such as cellulosic ethanol; biobutancl; and chean, high-quality diesel fuel from organic wasies.

= Address cither hurdies 1o bicfusls deployment, including hurdies related to the deployment of critical supparting infrastructures (including gathering
systems, distribution systems, and refueling faclities) and compatible vehicks technologies.

* Taka steps bo ensure thal policies aimed at reducing U S, oil dependence do nod promobe emironmentally unswstainable fuel aliematives, The
Commission believes that California’s recently introduced low-carbon fuel standard suggests a useful direction for fulure policy and desarves
consideration at the national level.

6. ENERGY TECHNOLOGY INNOVATION

+ Double annual direct federal expenditures on energy-technology research, development, and demonstration, corrected for inflation, with increases
emphasizing public-privale parinerships, international cooperation, and energy-technologies that offer high potential leverage against multiple
challanges. Substantially increasing public investment in energy technology innavation is critical to the achiavement of cil sacurity and climate change
objectives and can be funded using revenues generated by the proposed greenhouse-gas trading program.

+ Triple federal funding specifically for cooperative inlernational efforts in energy research, development, and deployment (whene this proposed increase
is within the overall expansion of federal expanditunes recommanded above),
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GHG PROPOSAL REVISED

inflation per year. |naddition, the Commission's new canbon
cap doas not rely on an “emissions intensity” metric, but
instead calls for spacific numernical reductions in greanhouse
gas emissions for a given year,
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The Commisson’s orginal proposal amdsioned an nitkal en-year implamanation panad during which program Larpets would firsl aim (o siow tha rate of growth in US
Bmissions bafore proceeding to “stop” and “reverse” phases in which smissions would stabilee and then begin o deciine. The Commission’s new proposal strengthens

ihis program torgets bo begin emissions reducions immedsalely upen implemenlation and achieve a 15% reduction below curen] amissions levels by 2030,

Businéss-as-usugl projeciions for greenhouss gas amissions ane Laken from the Energy Information Administration s Annval Enerny Oulloak 2006,
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The Council, a project of Securing America's Future E (SAFE), is led by Co-Chairmen Frederick W. Smith, Chairman
and CEO of FedEx Corporation, and General P.X, Kelley (Ret.), former Marine Corps Commandant and member of tha
Joint Chiefs of Staff. The Energy Security Leadership E:nunr::ll udes prominent business and military leaders who
mm‘t a comprehensive, long-term policy to reduce US oil dependence and improve enargy security. The Council will

aggrassively to build bipartisan support. SAFE is committed to reducing America‘s dependence on oil in order to
improve our national security and strengthen the economy, while increasing US exports, protecting the environment, and
creating US jobs.

Other meambers include Admiral Dennis Blair, USN (Rel ), CIC, US PACOM; Admiral Vern Clark, USN (Ret), former Chiel of Naval
Operations; Michael L. Eskew, Chairman and CEQ, UPS, Inc; Adam Goldstein, President, Royal Caribbean Intemational; General
John A, Gordon, USAF (Rel), former Homeland Security Advisor lo the President; Maurice Greenberg, Chairman and CEQ, C.V.
Starr & Co., Inc.; Admaral Gregory Johnson, USN (Ret.), Commandear, US Naval Forces, Europe; Robart Hormats, Vice Chairman,
Goldman Sachs Inlemational; Herbert Kelleher, Exec.Chalman, Southwest Aldines; John F. Lehman, former Secretary of the US
Mawvy; Andrew Liveris, CEQ, The Dow Chemical Company; Genaral Michael E, Ryan, USAF [Ret.), 16® Chiefl of Staff, USAF; David P,
Steiner, CEQ, Waste Management, Inc.; and General Charles F. Wald, USAF (Ret.), Former Deputy Commander, US European
Command, Edgar M. Bronfman, Retired Chairman, The Seagram Company Lid.; Jeffrey C. Sprecher, Chairman,
IntercontinentalExchange (ICE); Josh 5. Weston, Honorary Chairman, Automatic Data Procassing, Inc.

SAFE has produced:

] The Wescott Report: This report gives an overview of the broad economic effects of a scenario in which oil prices
surge to $120 a barral due lo coordinated terrorist attacks on global oil transportation infrastructure. The scenario was the
basis for a simulation exercise conducted at the World Economic Forum Annual Meeting 2008 in Davos, Swilzerland.

U Oil ShockWave: A scenario exercise developad by SAFE and the National Commission on Energy Policy (NCEP).
This half-day simulation provided participants and observers with an opportunity to think through simulated emergency
situations—in this case involving oil supply disruptions. (June 2005)

] Recommendations 1o the Mation on Reducing US Oil Dependence: December 2006

Website: http://www.secureenergy.org/
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Recommendations to the Nation on Reducing US Qil Dependence: December 2006
I. REDUCE OIL CONSUMPTION
A. Bignificantly reform and then annually strengthen fuel efficiency standards for passenger cars and light-duty trucks.

— Reform the Corporate Average Fuel Economy (CAFE) system in order to make it more market-, size-, and attribute-besed and to allow for the
application of different bul increasingly stringent standands,

— Set a tanget of 4% for annual increases in fuel efficiency of all passenger cans and light-duty trucks weighing up to 10,000 |bs.

— Allow “off-ramps” if 4% is technically infeasible, unsafe, or not cost-affective for & given year,

B. Fund significant financial incentives for the domestic production and purchase of highly fuel efficient vehicles.

— Lift tha cumant 60,000 vehicle-par-manufaciurer cap on tax incantves for the purchase of advanced technology effi cient vehiclas,
— Link the lax credit to the miles-per-gallon performance of the vehicles,

— Provide tax incentives for refooling 1o all manufacturers with existing LS. facilities.

Projected savings: 4.3 milion barrels of oll per day (mbd)

Il. PROVIDE ALTERNATIVES

A. Grow the supply and demand sides of the biofuels market by creating incentives and obligations for infrastructure deployment,
requiring increasing production of Flexible Fuel Yehicles (FFVs), and increasing federal assistance available for “first-mover” production of
cellulosic ethanol and other promising large-volume biofuels.

— Creals obligations and provide tax credits for installing ethanod fuel pumps and relaled infrastructure. Limit the credit for corporate-cwned and
branded stations when oil prices are high,

— Require 10% annual increases in the production of FFYs so thal all major production models ane compatible with rich athancl blends by 2015,

— Establish & compelitive program employing & variaty of financial tools—grants, tax credits, direct loans, and loan guaranteses—ror federal
assistance to six or more biorefineries emploving a variety of feedstocks and localed in varous reglons of the country,

Projected athancl output 30 billion galions per year = 2.0 mbd
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Recommendations to the Nation on Reducing US Qil Dependence: December 2006 (continued)
lll. EXPAND SUPPLY

A, Increase access to U5, oil and nalural gas reserves on the Outer Continental Shelf (DC3) with sharply increased and expanded
aenvironmantal protections.

— ncrease aocess o OGS ol and natural gas reserves with appropriate thind-party monstoning, increased surety bond requinements, clear penaltes
for anvironmental damages to avoid protracted litigation, stronger administration of the currant leasing program, and protection of coastal vistas,

Projected production; 1.0-2.0 mbd

B. Employ federal funds to accelerate the development and deployment of Enhanced Oil Recovery (EOR) techniques.
Projected production: 1.0 mbd

C. Make investment access a high profile aspect of U5, trade negotiations and diplomatic efforts with all-producing nations.

V. MANAGE RISKS
A. In light of military threats to the global oll infrastructure, the U.S. should, where appropriate:
— Encourage burden sharing with U.S, allles and partners, including producing and consuming nations, in defense of global o fiows;

— Foster formal and Informal security arangements on multikateral, reglonal, and bilateral bases, capltalizing on the U.3."s unigue abllity to arrange
international security efforts;

— Provide diplomatic support as well 8s counter-temorism fraining and mililary aid so that oll-producing nations can betier assist in prolecting
pelroleum suppbes;

— Offer assistance 1o producing countries in their efforts to develop attractive investment climates backed by slable chvil socleties; and

B. Reassess the multiple dimensions of strategic reserves policy within the U.5. and at the International Energy Agency (IEA). In addition,

revise the 1974 Organization for Economic Cooperation and Development (DECD) agreement to allow China and India to join the IEA and
participate in updated global strategic petroleum reserve arrangements.
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Corollary Recommendations (December 2006)
|. REDUCE QIL CONSUMPTION

A. Extend faderal subsidies for hybrid medium-duty vehicles (Classes 3-8) to 2012 and remove the cap on tha number of aligible vehicles. Set and than
annually increase fuel efficiency standards for medium-duty vehicles. Set the standards consistant with the energy efficiency benefits of hybridization.
Projected savings: 0.2 mbd

B. Set and then annually strengthen fuel efficiency standards for heavy-duly vehicles [(Class T and 8), employing federal subsidies as suitable. Projected
savings: 0.9 mbd

C. Increase allowable weight to 87,000 bs. gross vehicle weight for tracior-trailer brucks that have a supplementary sixth axle installed but which replicate
current stopping distances and do not fundamentally aller currant truck architeciure, Furiher study the safely impacis of significantly longer and heavier
tractor-trailers usad i conjunclion with siowar speed limits. If safsty can be proven, implementation could generate major efficencies while simullaneously
reducing road congestion and other non-fuel costs. Projeciad savings: will vary with extent of implementation

D. Require the Federal Aviation Administration (FAA) to implement improvements o commercial air traffic routing in order to increase safety and decrease
fuel consumption. Projected savings: 0.4 mbd
Il. PROVIDE ALTERNATIVES

A, Reform current ethanol per gallon subsicies to encourage privale-sector investment in domestic athanol and altermative biofuels production and
infrastructune. “Smar subsidies™ will secura the industry against shor-term ol price drops, minimize the cost o the ULS. Treasury, and dislinguish
batseen feedsiock technologies. Balance the benaefils of domestic production capability with the advantages of environmentally responsible development
of an international bicfuels rade.

B. Grow the biodiesel market, while ensuring & blodiesel standard thal mandates quality and reliabfity io satisfy the operafional standards of users and
also includes clear and consistent labeling of biodiesel blend ratios. Projected output: 3.3 bilkon gallons per year = 0.2 mbd

C. Support federal investment in research, development, and commaercialization of carbon sequestration technologies that can limit the adverse emissions
impacts of oil shale, oil sands, and coal-to-Bquids (CTL) production.

lil. EXPAND SUPPLY and MANAGE RISKS

A Increase access to U.S. reserves in Alaska. Increase accass o Alaskan reserves with appropriaie thind-party monitosing, increased surely bond
requirements, clear penalties for endronmental damages to avold profracted ltigation, and stronger adminkstration of the cument leasing program,
Projected production: 0.9 mbd

B. Evaluale policy approaches to expand the ability of LS. refineries o process a wider vanety of crude stocks and 1o make U.3, refining less vulnerable
I extreme weather, Work o expand total U.S. capadity or to ensune thal the U.S. will have secure access (o product produced overseas.
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More Diverse, More Domestic, More Efficient: A Vision for America’s Energy Future

T Y T o I F ] AL LA hE 1 ur T TR TR o . 1L i 1 =14 [} |

United Status showld roduce smergy intensity by af Jeast 23 parcon! above the anticioated business-as-usual rafe by:
Subszantialy boosting (e alicercy of rew und exsting gommescal ard nesidontal buikirgs

Deploying & broad porticio of energy afficisnt ischnologies for buliding oparations and appliances

Incraasing the sMciancy of he varsmistien and distibubion system

Optirmizing the pawar grid with new or acvancad technologies 1 &rve anangy and improve relablity

Ervnunigrng amat matinng snd olhs sirasguss il reducs posh paviod derand on tha gro

Improwing e afficency of tha nation's power plant fiest Thiough Upgmdes 1 mdsting units and by conainucling new advanced ischnology uRits
Accalarating the deployrmsn of wind snd solarghermal power generaton

Increasing relance on efficient combined heat and powar {CHP) units ot industrisl iaciies

Challenging individuall companies lo sel and mesl ambitious. ensngy efficency poals

United Stafes showkd sggressively reduce transporiation fuel demand and diversify swoply By:

Devslaping and deploying enengy efficient vehicls technologies %o the marimum axent b
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= Secaling wihardd in pascling as a8 possbie, RBTERD on Sdvancnd bialusls &k bictutancd and callulosic athanal, and sxpanding
Fﬂ':h“mnmhmmhlﬂ and fusls seciors

- Increasing production of mnsporiation fusls from unconvenBional sources ke shale of and coaklo-lquids proossses

. Modarating fusl demand by adopting policies that reducs vehicls congastan and idling, and growh in wehicls milas tveled per capita

showkd provide stabde and affordabie suppies of neluel gas over e fong-term by
L] increasing domestic: production through sxpanded scopss o natursl gas supples in e Rocky Mountasins, s Allsntic and Pacfic Cossts, Alasks and the Eastem Gulf of Masioo
® Awgmenting comrentonal natural gas supples through gasification of coal and bio-mass
n Expanding our Sguetied natural gas import and plpaiing infastructure
] Woderating demand through enoergy efficloncy in e power distribulion and home healing seciors

Msintaining o Yiakis and Growing Muckear Powar Soctor
Tha United Stsfes showld mainfain o wable and growing muciesr power sector By:

L] Estabiishing an efcisnl, predictsbla kopnsing system for new nuclsar power planis
] Providing affective imancal incentives ior new plants.

. Impismenting & worcshile and sfsctess program or the managamsnt and dsposal of spent rucesr fusi




9I-d

AS1ouy noqe symiy, prey o) Suroe

National Association
of Manufacturers

N

=Y |

Resources and Environmental Policy Department

Congressional Checklist:

Reduce Energy Intensity: Establish a national goal for decreasing the energy intensity of the

U.S. economy by 30 percent by 2021.

Strengthen and Make Permanent the R&D Tax Credit: The credit is now set to expire for

the thirteenth time. To stay competitive, Congress must encourage U.S.-based R&D activities.

Fund a New Office Within the Department of Education: The office would promote increased

visibility of energy concepts within primary and secondary education curricula.

Establish a New Office of Federal Lands Energy Project Streamlining: This office should
be within the Executive Office of the President.

Codify and Enhance Two Major Clean Air Act Regulations: The Clean Air Interstate Rule
(CAIR) and the Clean Air Mercury Rule.

Fully Fund All Federal Energy Research Authorized by EPAct 2005.
Fund Nuclear Research: Congress should authorize $100 million for new university-based
nuclear physics programs.

Permanently Reauthorize the Price-Anderson Act: To assure compensation to the public in
the event of a nuclear accident and appropriately limit private- sector liability.

Authorize Interim Storage of Spent Fuel: Congress should allow temporary storage at
existing DOE facilities and other sites approved by a state legislature and governor.

Fund Fuel Research: Authorize $500 million annually for research and development in
advanced fuel cycles and reprocessing/recycling of spent nuclear fuel.

Authorize Reverse Auctions: Allow a system of reverse auctions for awarding federal assistance
to solar, ethanol, organic municipal solid waste and silvicultural cellulose material plants.
Address ANWR: Authorize the U.S. Department of Interior to begin leasing activities in ANWR.
Address OCS: Lift moratoria and reverse withdrawals for oil and gas production in the Outer

Continental Shelf.

Update EPAct 2005: Extend EPAct 2005 refinery expensing for oil shales to 2020 and make
coal liquefaction facilities eligible for the same treatment.

Fund R&D Initiatives: Authorize $1 billion annually for R&D in oil shales, coal liquefaction and
production of natural gas from methane hydrate formations, while providing incentives for the
production of petroleum from oil shales and transportation fuels from coal liquefaction.

Set Standards: Establish uniform standards for the production of biodiesel and ethanol.

Website: http://'www.nam.org

Affordable and rellable energy is essential to the long-term
health of the U.5. economy and its citizens. Lower energy
prices mean greater take-home pay for American workers,
and access to competitively priced eananrgy enablas
domestic producers of chemicals, plastics, fertilizers,
paper goods, glass, metals and food products io
effectively competa in the global economy.

Impressively, energy efficiency in the United States has
doubled since 1970. But, our country’s need for energy
has risen 47 percent due to a growing economy. While
investing In new anargy sources and continuing to boost
efficiency gains will play critical roles in meeting our
country's energy demands in the future, increasing access
to domestic sources of reliable energy will be essential to
the long-term health of U.S. industry as well as the
American worker.

A robust, comprahensive and forward-looking enangy
policy must consist of five crucial elements:

= Making a national commitment to further reducing the
energy intensity of the U.5. economy and educating
CONSUMBrs,;

+ Strengthening and focusing on public-private research
and development efforis;

* Making existing statutes and regulations rational;

* Increasing domestic power generation; and
* Increasing domestic energy supply.
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COUNCIL ON FOREIGN RELATIONS CFR

A Nonpartisan Resource for Information and Analysis

The Council on Foreign Relations is an independent, national membership organization and a nonpartisan center for
scholars dedicated to ucing and disseminating ideas so that members, as well as policymakers, joumnalists, students, and
interested citizens in US and other countries, can better understand world and foreign policy choices.

Task Force Leadership: John Deutch and Jim Schlesinger, co-chairs; David Victor, Project Director

Other Participants: Graham Allison, Belfer Center, Norman Augustine, Lockhead Martin, Robert Balfer, Balfer Managomanl:
Staven Bosworth, The Fletcher School; Helima Croft, Leahman rs; Charles DiBona, Sentient Council; Jessica Einhomn,
SAIS; Martin Feldstein; NBER: David G‘ulﬂw:.rn Goldwyn Int’l; Michael Granoff, Pomona Capital; Bennett Johnston: Johnston &
Assoc; Amold Kanter, The Scowcroft Group; Karin Lissakers, Soros Fund; Walter Mam;. orehouse College; Emest Moniz,
MIT; William Reilly, Int'l; Peter Schwartz, Global Business Network; F'hlllf_ Eha;gaﬁ F; James Steinberg, LBJ School;
Linda Stuntz, Stuntz, Davis & Staffier; James Sweenay, Stanford Univ; Frank Verrastro, CSIS; J. Robinson West, PFC Energy

Recommends, “the adoption of incentives to slow and nwntunllév reverse the growth in consumption of petroleum
gﬁ_c:gucts. eupan:iall%lmnspmaﬂm fuels such as motor gasnlina.' and offers three options: a tax on gasoline; stncler and

der mandated Corporate Average Fuel Economy (CAFE) standards; and the use of tradable gasoline permits that would
cap the total level of gasoline mnsu?nﬂad in the mgriy ] -

Other recommendations include:

= Encouraga supphy of oil from all sources while recognizing that the workd cannot “drill ks way out of this problam.”

# LIS should take & mone active nola in infemnaticnal smangamants o manags e revenues from oll in 8 mone ranspanent way in oll{producing nesons.
= Resmcwa the protectonial il on imported ethanol. Incresse eficlency of ofl and gas usa in the Linied States and eteewhans.

= Swibich from ci-derived producs io alematives, Bioluels have significant polential,

= Theé Task Forca favars greater use of nuckear powear today and nobes that over time electnicity can replace Bguid fuels for ransportation,

= Maks ihe oil and gas infrastruchure mone aficient and secure. Reexaming the managemeant of the US SPRL

= Increass imvesiment in nss enengy echiologies. Promale the proper funclioning and efficiency of energy markels.

= US shauld help improsss efficiency in MOCs. Rendlalize inlemalional instiiutions such as Se InlemaSonal Energy Agency (IEAL

= Establish an enengy security dirnciorate within the MNaticnal Security staff,

*= Engage the Secratary of Energy in any foreign policy deliberations that molve enengy issues.

* Inchude energy sacurily considerations in all planning studies at the Mational Security Council, Defersa and State departments, and tha inteligence comemunity.

Website: http:/f'www.cfr.org/energy
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Alliance for ENERGY &
ECONOMIC GROWTH Alliance for Energy & Economic Growth

Emergy te secore dmesica’s luiwie,

The Alliance for Energy and Economic Growth was formed in 2001 to build support for the adoption and implementation
of a comprehensive, markel-based energy policy that uses all forms of energy to meet consumer demand for reliable anergy
al reasonabie prices, whila at the same time ansuring the quality of the anvironment. The Alliance is a broad-based coalition
of more than 1,200 members who devalop, deliver, or consume enargy from all sources.

The US Chamber of Commerce and the Nuclear Energy Institute (as founding sponsors) hosted an Energy Summit in July,
2008, "An Open Mational Discussion on US Energy Policy” Featuring: Samuel Bodman, Secratary of Energy, Dirk
Kempthome, Secretary of the Interior, Joseph T. Kelliher, FERC Chairman.

hitp:/fwww.uschamber.comfissuesfindex/energy/060718_energyagenda.him

Key policy recommendations include:

O Increase enargy efficiency and consenvation

O Ensure adequate energy supplies and generation

O Renew and expand the enargy infrastruciure

O Encourage investmeant in new anengy technologies

O Provide anargy assistance to low-incomea housaholds

O Ensure appropriate consideration of the impact of regulatory policies on energy

The Alliance adopted a supplemental set of principles to help guide the debate on climate change:

O Promota the accalerated development, demonstration, and cost-affective commercial deployment of cimate friendly technologies 1o reduce, avaid,
or sequaster greanhouss gas amissions

O Address barriers to the development, financing, regulaion, storage, and use of domestic dimate-friendly fuel sources

O Promote enengy conservaton and eficency

O Presarve Amancan jobs and the compeatitvenass of LS. industry

O Minimize economic disruptions and disproportionate impacts on specific sectors or regions of the economy

O Pernmil maximum flexibility in achienving enargy and environmenial goals

U Recognize the economy-wide and intlemational dimensions of the challenge

O Faciitate technology transfer to emenging economies 1o reduce the fastest growing emission sources globally and 1o include the participation of
developing nations such as China and India

Website: http:fwww.yourenergyfuture.org/
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@— USEA World Energy Council

World Energy Council US Energy Association

United States Energy Assocabon

The World Energy Council (WEC) covers all types of energy, including coal, oil, natural gas, nuclear, hydro, and
renewables, and is UN-accredited, non-governmental, non-commercial and non-aligned. ECis headquartered in
London with member committeas in 90 countries. Its goals include pmnﬂndg research into the means of supplying
and using energy havh'ﬂ.: short and long term, the greatest social benefit and the least harmful impact on the nalural
environment, and publi Ir:? or otherwise disseminating the results; holding of Congresses, workshops and seminars,
to facilitate such supply and use of energy; and collaborating with other organizations in the energy seclor.

Website: hitp://www.worldenergy.org/wec-geis/default.asp

The United States Energy Association (USEA) is the US member committes of the WEC. USEA is an associalion of
public and private energy-related organizations. USEA sponsors policy reports and conferences dealing with

and domeslic energy ISsues, as as frade and educational nge visits with other countries. The US

published “Toward a National Energy Stralegy” in February 2001 (and 10 other assessments of US Energy Policy. The
policy recommaendations ware | on the results of w-:u%h s an energy issues and a working group
represanting all sectors of the industry under the leadership of Richard son, Chairman of ils National Energy

Policy Committes. Project was directed by Guy Caruso (now the head of the EIA at the US DOE).

Website: hitp://'www.usea.org

Recommendations include:

= Encourage energy supply expansion = Allowr anvironmentally sound access 1o domeshic resources
= Implement tax policies o spur capital investment - Government policies should promote energy efficiency

- Encourage competitive markets regarding pricing and salection of fuels and enangy suppliens

= Increase funding for the low-income home energy assistance program and weatherization

- Promode US leadership in energy development = Eliminate tax rules the discourage foreign investment
= Advwocate market-based enengy policies for foreign nations = Foster mone open legal and institutional structunes overseas
= Ayaid unilataral trade and economic sanchions: = Focus R&D on a 20-30 year horizon

= Education programs to explain the imporiance of energy o economic security and development

- Govemment programs should avold favoring selective fuels or lechnologies

= Improve the US enengy iransportation infrastruciure = Regulatory predictability o stabilize investment decsions
- Comprehensiva alectnic industry restructuring should promote efficient competition
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International Energy Agency

World Energy Outlook 2006 published November 2006
Reference Scenario: No new govemment policies are adopted
Alternative Policy Scenario: Energy-security & climate-change policies now under consideration

F are adopted
E"lé]rugrdﬂ 2 Focus on Special Issues: -
Dutiook * Impact of higher energy prices
» Current oil and gas invesiment trends

006 « Qutiook for nuclear power & biofuels
: * Energy for cooking in developing countries (hitp:fiwww . iea.org/textbase/weo/cooking.pdf)
* Brazil's energy outiook (http:ffwww. worldenergyoutiook.org/Brazil. pdf)

The world is facing twin energy threats:

(sisinisininislshs

:

Inadequate and insecure supplies at affordable prices
Environmental damage, including climate change

Global energy system is on an unsustainable path

Need to diversify energy sources & mitigate emissions is critical

Urgent need (o curb the growth in fossil-fuel demand & related emissions

Strong new policies could sharply reduce the rate of increase in demand & emissions

Economic cost of these policies would be more than outweighed by the economic benefils alone
Governments need to tackle market barriers to ensure investment is forthcoming

Considerable political will is needed to push policies through

Rich countries nead to help developing countries address energy poverty

In the longer term, technology development will be critical to a sustainable energy system

bsite: http:iwww.worldenergyoutiook.org
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International Energy Agency

Cumulative Investment in Energy-Supply Infrastructure,
2005-2030 = $20.2 trillion (in $2005)

deealmg ri;i 73% . generation
Electricity
56 Transmission

5% g distribution

Refining *
Other 3 0il 21% |
$11.3 b

4.3 trillion trillion

Exploration &
development 56%

LNG chain =ayeam

Transmissipn and ~ 37%
distribution o

Source: IEA, World Energy Outlook 2006.
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Official Energy Statistics from the U.S. Government Enargy Outlook 2007

@9 Energy Information Administration International
Tha Enargy

Information Administration (EIA) publishes its annual assessment of long-term world energy markeds in its International Energy
Outcok (IED). The IEQ2007 is tha latest edition of this report and was released in May 2007 the NPC study, which was conducted prior to the
IEQ200T release, ks based upon the previous ediion of this report, supplemented by projections from the Annual Enengy Outiook 2007—the long-
lerm outhook for U.S. energy markets. The report includes regional projections of workd marketed energy use by fuel type (petroleum and other
iquid fuels, natural gas, coal, nuclear power, and hydroelectricity and other renewable energy sources) and energy-related carbon dioxide

emissions to the year 2030.

The projections in the IEQ200T provide an objective, policy-neutral reference case thal can be used (o analyze international energy markets,
Modeds are abstractions of energy production and consumption activities, regulatory activities, and producer and consumar bahavior, As a policy-
nautral statistics and analysis organization, EIA does not propose, advocats, or speculate on future legislative and regulatory changes. Trends
dapictad in the analysis are indicalive of tendencies in the real world rather than representations of specific realworld outcomes.

Highlights from the 2007 IEQ include:

*  Inthe IEQ200T reference casa, world energy consumplion is projected o
increase by 57 percent between 2004 and 2030, rising to T02 quadiillion
British thesmal units (Btu),

*  Much of the grewth in worldwide energy use is projected for the non-0ECD
BCONGMIes; energy use in the non-0DECD exceeds that of the OECD by
2010,

*  Mon-DECD Asia (induding China and India) accounts for half of the world's
increase in marketed energy wsa in the IEQ200T refarence case.

*  World marketed enargy consumption is projected to grow by 57 percant
betwean 2004 and 2030, according io the reference case projection from the
intemnational Energy Outiook 2007 (IEO2007) released today by the Enengy
information Administration (E1A). The IEQ2007 shows the most raped growth
in enargy demand for nations outside the Organization for Economic
Cooperation and Development {JECD), espedally in non-DECD Asia, where
sirong projected economic growih drives the increase in energy use,

Website: hitp:i'www.ela.doe.goviciallieo

World Marketed Energy Consumption by Region

700 B Ofar MonOECD

o Mon-DECD Az

800  @mOECD
8 s00
and
300
200
100
|

2004 2010 2015 2020 2025 2030
Source: EWA, ECI2007
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Energy Information Administration
Official Energy Statistics from the U.S. Government Enargy Outlook 2007

International

Petroleum and other Eguid fusls remain the dominant
energy source worldwide through 2030, though
retatively high world oil prices in the mid-lerm erode
their share of total enengy use from 38 percent in
2004 to 34 parcant in 2030,

Coal is the fasiest-growing anangy sourca, increasing
by 2.2 percent per year over the projection pediod.

Higher fossil fuel prices, enengy security concams,
improved reacior designs, and emvironmental
considerations are expected o improve prospects for
nuCiaar power capacity in many parts of the world,
and a number of countrias ane expaciad to build new
nuclear power plants. World nuclear capacity is
projected to rise from 368 gigawatts in 2004 to 481
gigawatis in 2030. Declines in nuclear capacily are
projactad only in OECD Europe, where several
coundries (including Germany and Belgium) have
gither plans or mandales io phase oul nuclear power,
and whene some old reactors ane expectad o be
retired and not replaced.

Higher fuel prices—especially for natural gas in the
power sactor, along with governmant policies and
programs 1o support renewable enengy, allow
renewable fuels o compele economically. The
renewable share of total world enengy use iNCreases
from 7 percent in 2004 to 8 percent in 2030,

World Marketed Energy Use by Fuel Type

00 sty [—
20 %
i
2 200
o
- 248
150 Shave of
40 x Tow
50 - o
0 — L i e i

1880 1985 1980 1995 2000 2005 2010 2015 2020 2025 2030

Sourca: ElA, [EO2007

World Energy Consumption by Fuel, 2004 -2030
[Cuaciillion Biu]
Average Annasl Percent
Chusfiga
2004 HHS 200 - 200
Lrpats ea2 1978 bzl L] 1.4
Hatural Gas W4 183 T4 1.8
Coal 1144 1816 1691 2z
[P e S I mr 1.4
[HeNrae. nz 434 3 i 1.8
Total A86T 559.4 701G 1.8
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Energy Information Administration
Official Energy Statistics from the U.S. Government Enargy Qutlook 2007

International

= nthe [EQO2007 reference case, world oll prices decline from $58
per barrel in 2006 (in real 2005 U.S. dollars) to $49 per barmed in
2014, then rise o $59 per barrel in 2030 ($95 per barrel on a
nominal basis).

*  High and low world oil price cases reflect the substantial degree of
uncartainty aboul future oil prices. In 2030, prices range from 536
per bamel Io $100 per barrel (real 2005 dollars) and the respective
liquids demand ranges from 134 million barrels per day to 103
million barmels per day.

Worldwide Liquids Production

2 B =

&

-
2004 2006 008 Hrid 2043 3004 206 2018 020 M000 M4 H00E Aoa A0

Source; ElA, BEQIOOT

World Qil Prices in Three Cases

1 -

Spurce: ELA, IEQZ00T

& To meet the increment in worid liquids demand In the reference
case, total supply in 2030 is projected to be 35 million barrels per
day higher than the 2004 level of B3 million barmels per day.

= OPEC cormvenBional production contributes about 21 millicn barrels
par day to the total increase in supply; non-OPEC conventional
anothar & million bamels per day to the increase.

= |ncomdentional resources (inciuding bicfuels, coal-io-liguids, and
gas-to-liquids) are expecied to become increasingly competitive
and account for 9 percent of total world liquids supply in 2030, on
an oil equivalent basis,
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Official Energy Statistics from the U.S. Government Eﬂ'ﬂrgy Outlook 2007

Industrial Sector Energy Consumption

= The [EC200T includes regional projecions of deliverad energy at n0a
the end use sector, [n 2004 the OECD accounted for 44 percent of 180 WOECD W MenOECD ™
the world's industrial sactor energy use; that share declines lo 33 180
percant in 2030,
3 140
*  Industrial sector anergy use—driven by enargy intansive 1=
industries—expands more rapidly in the non-0ECD countries 100 i
whers invesions are aliracied by lower costs and fewer B
environmental constraints, than in the OECD countries. &
40
e
Energy-Related World Carbon Dioxide Emissions ]
S0 016 3018 2030 S35 b
o - Seurea: EIA, IEC2007
25 1 :"?-"H_‘gem o * | the IEC200T reference case, which does not include specific polides o
L] limit gresnhouse gas emissions, enangy-related carbon dicxide amissions
5 - " ara projecied B0 rsa from 26.9 bilkon malric tons i 2004 o 33.9 billlon

ir " matnic tons in 2015 and 42,9 billon matnic tons in 2030.

" 18
W

Froen 2003 1o 2004, carben dicedde emissions from the non-0ECD
couniries grew by almost 10 percanl, while emissiona in the OECD
couniries gresw by less than 2 percant. Tha result of the large increasa n
ron-0ECD smissions was thal 2004 marked the first time in history that
emigions from e mon-0ECD sxceaded those from the DECD counlries,

—
L=
i

[Billign Maodric Tons
o
2
E

= Because of he dpeciation that nor-~0ECD counifes will rely on fossd
2003 2004 2010 26 A0A 2025 A3 fueds 1o supply much of thelr fulune enengy demsnd groath, carbon dicodda
amissions from the on-0ECD coundries in 2030 are projected 1o exomed
these from the OECD by 57 parcant.
Sourca: ELA IEQR2007
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Ex¢onMobil

Taking on the world’s toughest energy challenges.

The 2006 Outlook for Energy
A View to 2030

Global Energy Demand by Fuel

mary Emergy  EIWTiTY

i.5

- p ]

Reflecting global population and GDP gains, wa expect
energy demand to rise by an average of 1.6% each year
through 2030, reaching close lo 325 million barrels per day of
oil-equivalent (MBDOE). Thal's 80% higher than in 2000,
Energy demand will rise fastest in non-0OECD nafions, which
will account for approximately B0% of the global increase,

A wide range of energy sources will contribute to meeting this
growing global energy demand. Wind and solar energy, for
example, are expected to grow al a rate of about 10 percent
par year. Bul even at that rate, by 2030 they will likely still
provide less than 1 percent of the world’s tolal enargy neads.

*  Most of the world's growing energy needs through 2030 will continue lo ba met by oil, gas and coal. Today, fossil fuels
account for 80% of anengy usage, and that percentage is expected to remain stable through 2030,

=  Drmven by increasing needs in non-0ECD countries, global liquids demand for transportation is expected lo oulpace gains
in indusirial and residential/commercial demand. Total liquids demand for transportation in 2030 will be about 65 million

barrels a day, or about 50% higher than today.

* Ongoing access to affordable, reliable anergy supplies is the foundation for future growth and prosparity around the

globe.

=  Meeling the world's growing energy needs will depend, as it has in the past, on advances in technology. Technology not
only expands the range of where we produce, but it also exiends the types of supplies available o meet demand. Many
of the world's largest exploration and production projects are made possible by recent advances in technology.

Website: http:/'www.exxonmobil.com/Corporate/Citizenship/imports/EnergyOutiook06/index.html
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EXQn Mobil The 2006 Outlook for Energy

Taking on the world’s toughest energy challenges. A vlﬂw tﬂ 2“3“‘

Tf:"m barels Global Qil Resource Base
Technology (and prices) can impact estimates of oil

rasources, Global projections of the lavel of
ultimately recoverable reserves for oil have grown
over time.

Frontler

In 1984, the US Geological Survey (USGS)
astimaled that thera weare lass than 2 trillion barrels

Commantional
of conventional oil that could be recovered globally.
But that estimate has grown steadily, lo more than 3
trillion bamrels, as new technologies have expanded Prodhices
the possibilities for exploration and production. o 4

USGE UsGE LSGS LESGS I.Eﬂ! Eutm.'tihl
1287 10 1084

Remaining

—

The ExxonMobil 2006 Outiook for Energy” adds estimated “frontier” resources (such as heavy oil and shale oil) to
“conventional” oll and astimates the world’s recoverable oil base is over 4 trillion barrels. Since only about 1 trillion barrels
of the world's conventional oil has been produced so far, we see ample resources available to meet growing demand for
oll through 2030,

Looking to 2030, we expect global liquids trade will increase more than 50%. Globally, more volume will originate from the
Middie East and Russia/Caspian regions. Also significant will be increased flows to Europe and Asia Pacific.
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Taking on the world’s toughest energy challenges. A‘ IVIEW tﬂ 2“3'“'

*  We expect global CO2 emissions lo increase by CO; Mitigation Options
1.6%/yr through 2030, in line with overall energy

growth and the expecled uses of oil, gas and coal s
that result in CO2 emissions. Most of that growth R
will occur in the non-OECD countries, where strong B Ligh Doty Teormmgest
anergy demand growth along with heavy reliance on Py
coal will drive CO2 emissions up by 2.6%/yr. % e
*  Many options exist that will help mitigate CO2 el

emissions. Muclear power is clearly an oplion,

though it caries issues regarding new plant siting

and waste management. Clean coal technology — )
where carbon is captured and sequastered - is

another option, albait a costly one. Other sectors are
important too, including transportation, where we

expect better vehicle technologies, including HCCI

and hybrids, as well as cleaner fuels.

B B Bt T By s, i

* In terms of scale, power generation is the single largest source of CO2 emissions. CO2 emissions from this seclor now
total 10 billion tonnes per year, and by 2030 are likely to exceed 15 billion tonnes, or 40% of energy-related CO2
amissions. COZ2 emissions from light-duty vehicle transportation are also significant, but far smaller.

* |n the case of power generation, the lowest-cost mitigation option involves the use of natural gas to generate power
compared lo a conventional coal-fired power plant, while the highest-cost option shown above is wind power, In the
middie-cosl range are nuclear and clean-coal technologies with carbon capture and sequestration.
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EXon Mobil The 2006 Outlook for Energy

Taking on the world’s toughest energy challenges. A vlew tﬂ 2“3“

* By 2030, enargy demand will increasa by about 60% compared to 2000, driven by
population growth and economic prograss. While the vast majority of this increase will
occur in non-0ECD nations, efficiency gains throughout the world will remain
impaortant.

*  The global energy mix will look very similar 25 years from now. Qil, gas and coal will
be predominant,

* Resources are adequate to support global demand growth. However, access fo these
resources and large, timely investments will be needed to ensure people have access
to reliable energy supplies, Global trade, particularly for ol and natural gas, will
continue to grow.

*  Providing this energy is not easy or automatic. Fortunately, many approaches exist
which, working together, can help address these challenges. These include:

- Supporting free and open markets to enable consumers o access the energy
they nead, and 1o spur continuad innovalion

= Wise and efficient use of energy to help conserve global energy supplies and

quu ids reduce greenhouse gas emissions
0 ¢ I . - Technology advances to extend supplies and make the use of energy more
) ) afficiant
2000 2030 - Securing the benefits of energy trade in intemational markets to help ensure

reliable and affordable supplies o meel growing demand
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— THE ONLY U.S. NATIONAL LABORATORY
DEVOTED TO FOSSIL ENERGY TECHNOLOGY

PEAKING OF WORLD OIL PRODUCTION
IMPACTS, MITIGATION, & RISK MANAGEMENT

d The peaking of world oil production presenls the US and |
the world with an unprecedented risk management
problem. As peaking is approached, liquid fuel prices and
price volatility will increase dramatically, and, without timely
mitigation, the eaconomic, social, and political costs will be
unprecedented. Viable mitigation options exist on both the
supply and demand sides, but to have substantial impact,
they must be initiated more than a decade in advance of
peaking.

O A unique aspect of the world ol peaking problem is thatils
timing is uncertain, because of inadequate and potentially
biased reserves data from elsewhere around the world. In
addition, the onset of peaking may be obscured by the

volatile nature of oil prices.
N
EOR
70 —
Impact Coal Liguids
(MM bpd)
10 = I'EEI'HT il
= GTL
=1 Eff. Vehicles
i I |
i 5 Itk 15
Years Afer Crash Program Initiation
Website:

http:/iwww.netl.doe.gov/publications/others/pdfiOil_Peaking_NETL.pdf

Oil peaking will create a severe liquid fuels problem for the
transportation sector, not an energy crisis in the usual
sense that term has been used.

O Waiting until world oll production paaks before initiating

crash program mitigation leaves the world with a significant
liquid fuel deficit for more than two decades.

O Initiating a mitigation crash program 20 years before

peaking offers the possibility of avoiding a world liquid fuels
shortfall for the forecast period.

if mitigation were to be too litle, too late, world
supplyfdemand balance will be achieved through massive
damand destruction (shortages), which would translata to
significant economic hardship. With adequate, timely
mitigation, the costs of peaking can be minimized.

mmbid Extrapolabed

Darraans
130 ] e Mitiaation
Supply = Demand

100

. g Shaortfall
a0 upply
lao |
40
20 |
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&£ GAO US Government Accountability Office

S T Cuninkdity - inisgrity - Rellehiihy

The Government Accountability Office, the audit, evaluation and invesligative arm of Congress, exists to support Congress in
meeting its constitutional responsibilities and to help improve the performance and accountability of the federal government. The
GAQO has published reports on a number of key energy issues and is currently working many on others. Among GAQ's views, the
agency recommends investigation of topics such as:

Ensure the Adequacy of National Energy Supplies and Related Infrastructure: Meeting rising demand could require
significant investments into infrastructure such as power plants, transmission lines, refineries, and other key equipment and

technologies.

Key Topics Needing Congressional Oversight

= Evaluate the risks, benefils, and implications for national security of investments that deepen US ties to international enengy
markels (e.g. overseas refineries, oil imporis).

* Examine the Nuclear Regulatory Commission's licensing process for new power plants.

» Examine the implications of the Department of Energy's R&D portfolio.

* Assess development of evolving renewable energy markets.

* Evaluate programs that encourage energy efficiancy and reduced enargy damand.

Selected GAD Products

= Peak Qil GAQ-07-283, February 2007

« Impact of petroleum inventories and refining capacity on refined product prices and price volatility (expected 2007)
= Strategic Petroleum Reserve. GAO-D6-872, August 2006

* |ssues Related to Polential Reductions in Venezuelan Oil Production. GAD-08-668, June 2006

= Natural Gas: Factors Affecting Prices and Potential Impacts on Consumers. GAQO-06-420T. February 2008.

= Electricity Restructuring: Key Challenges Remain. GAO-06-237. November 2005,

* Meeting Energy Demand in the 21st Century: Many Challenges and Key Questions. GAO-05-414T. March 2005,

Website: http:/f'www.gao.gov
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& GAO Peak Oil Study

Uncertainty about Future Oil Supply Makes It Important to Develop a Strategy for Addressing
a Peak and Decline in Qil Production What GAO Found

Mos! studies estimate that oil production will peak sometime between now and 2040, This range of estimates is wide bacause the
timing of the peak depands on multiple, uncertain factors that will help determine how quickly the oil remaining in the ground is
used, including the amount of il still in the ground; how much of that ofl can ultimately be produced given technological, cost, and
environmental challenges as well as potentially unfavorable paolitical and investment conditions in some countries where oil is
located; and future global demand for oil. Demand for cil will, in tum, be influenced by global economic growth and may be
affected by government policies on the environment and climate change and consumer choices about consarvation.

In the US, alternative fuels and transportation technologies face challenges that could impede their ability to mitigate the
consequences of a peak and decline in oil production, unless sufficient time and effort are brought to bear. For example, although
com ethanol production is technically feasible, it is more expensive to produce than gasoline and will require costly investmeants in
infrastructure, such as pipelines and storage tanks, before it can become widely available as a primary fuel. Key altemative
technologies currently supply the equivalent of only about 1% of US consumption of petroleum products, and the Dapartment of
Energy (DOE) projects that even by 2015, they could displace only the equivalent of 4% projected US annual consumption. In
such circumstances, an imminent peak and shamp decline in oil production could cause a worldwide recession. If the peak is
delayed, however, these technologies have a greater potential 1o mitigate the consequences. DOE projects that the technologies
could displace up to 34% of US consumption in the 2025 through 2030 time frame. The level of effort dedicated to overcoming
challenges will depend in part on sustained high oil prices to encourage sufficient investment in and demand for altematives.

Federal agency efforts thal could reduce uncerainty about the liming of peak oil production or mitigate its consequences are
spread across multiple agencies and are generally not focused explicitly on peak oil, Federally sponsored studies have expressed
concern over the potential for a peak, and agency officials have identified actions that could be taken to address this issue, For
example, DOE and United States Geological Survey officials said uncertainty about the peak’s timing could be reduced through
batter information about worldwide demand and supply, and agency officials said they could step up efforts to promote attemative
fuels and transportation technologies. However, thera is no coordinated federal strategy for reducing uncertainty about the peak's
timing or mitigating its consequeances.
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Kay Estimates of the Timing of Peak il

) f
i Atee 2030
s Adie 2030
i " —| |
fa) I

e [ ]
(1] Al 20

inj (l

im) ]

(0 |

) [ 1

Ll |

" [ 1

m| [

ial |
o] [

m| [

w| ]

e [

L) |

"

2000 2020 e I 2080 fron ) 2100 i ko]
Snurts (AD Sl

Note: These studies are listed in appendix Il of the GAO report. Estimates of 90 percent
confidence intervals using two different reserves data sources are provided for study g.
One additional study that is not represented in this figure, referenced as study v, states
that the timing of the peak is “unknowable.”

Why GAD Did This Study: The US economy
depends heavily on oil, particularly in the
transportation sector. World oil production has been
running at near capacity to meet demand, pushing
prices upward. Concerns about meeting increasing
demand with finite resources have renewed interest in
an old question: How long can the oil supply expand
before reaching a maximum level of production—a
peak—from which it can only decline?

How GAO Performed the Analysis: (1) examined
when oil production could peak, (2) assessed the
potential for transportation technologies to mitigate the
consequences of a peak in oil production, and (3)
examined federal agency efforts that could reduce
uncertainty about the timing of a peak or mitigate the
consequences. To address these objectives, GAD
reviewed studies, convened an experl panel, and
consulted agency officials.

What GAO Recommends: To better prepare for a
peak in oil production, GAQ recommends that the
Secretary of Energy work with other agencies to
establish a strategy to coordinate and prioritize federal
agency efforts to reduce uncertainty about the likely
timing of a peak and to advise Congress on how best
to mitigate consequences.
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A —_— ’ American Enterprise Institute AMERICAN ENTERPRISE INSTITUTE

- for Public Policy Research

The American Enterprise Institute for Public Pollcy Research iz a privale, nonpartizan, not-for-profit institution dedicaled (o research and
education on issues of government, politics, economics, and social welfare, AEI sponsors research and conferences and publishes books,
menographs, and periodicals. lts websile, www.aei.org, posts s publications, videos and transcripts of its conferences, biographies of its
scholars and fellows, and schedules of upcoming events. A number of Ihese postings relale to energy policy:

Strategic Dptions for Bush Administration Climate Policy {(November 2008) book

Lee Lane, the executive director of the Climale Policy Cenler, explores options that policymakers might consider, as well as the costs and benefils of
currgnt policies. His conclusions will surprse many environmental advocates: Presidend Bush was right 1o reject the Kyoto Protocol and should continee o
reject calls for "cap-and-trade” programs modeled on Kyolo. Emissions trading would be expensive and inaffective; the costs would be significant but the
anvironmental banafits would be nagligibla. With tha threat of Kyoto-styla cap-and-irade programs kaoming larger with each passing year, Lane argues that
the Bush administration should consider adopling 8 modest carbon tax. This would be vastly more efficient than emissions trading and would cut off the
growing political momentum owards reengaging with the Kyolo system. (Al the very least, 8 cap should include a “salety valve,” providing an unlimited
supply of affordable credits, essentially transforming the trading program into a tax.) Lane also argues that greater attention should be paid to ambitious
approaches to climate change such as ges-engineearing and the development of breakthrough clean-anengy technalogies that could reduce amisskons
enough to curtail projected warming. Costly cap-and-trade programs that produce trivial reductions in greenhouse gas emissions are simply a waste of
money, our resources should focus instead on actual solutions, not ineffective interim steps.

What Would a Rational Energy Tax Policy Look Like {November 2006) article

Kevin Hassett and Gilbert Metcall explore tax policy options for enengy, arguing that US energy tax policy iz misguided in ai least three ways. First, a policy
1o promole enengy independence hrough reduced oil impons is based on a fundamental misunderstanding of how energy markels function. A policy that
atternpts to establish energy independence by promoting domestic fossil fuel production s especially misquided. Second, our policy relies heavily on
enargy subsidies, most of which are socially wastaful, inefficient, and driven by political rather than enengy considerations. Third, current energy laxes are
deficient on a number of levels. T one accepts the view that U.5. relilance on oil is a problem, then we can do much betber than the policies mentioned
above, A rational U3, energy tax policy would include (1) an end to energy supply subsidies; (2) a green Lax swap; (3) an end 1o the gas guzzier tax
loophole and possible use of "feabates”; and (4) conservalion incentive programs, Ending subsidies for fossil fusl production would level the playing field
amaong anangy sourcas and shift us from a paolicy of promaoting fossd fuel supply 1o encouraging a reduction in fossil fusl consumpbion. Il would also mave us
away from a woalully ineffickent relisnce on com-based athanod. A gresn tax swap uses revenus from environmantally maotivalad taxes to lower other taes
in a revenue-nautral reform. For example, Congress could reduce reliance on of and oiher polluting sources of energy by implementing a carbon tasx. The
revenue could be used 1o inance conporate tax meform of reductions in the payroll tax,

Website: http:/iwww.aei.org
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A = ’ American Enterprise Institute AMERICAN ENTERPRISE INSTITUTE

‘: for Public Policy Research

Climate Change: Caps vs. Taxes

Kennath P. Green, Steven F. Hayward, Kevin A. Hesselt.  As the Kyolo Profocol's 2012 expiration date drews near, a general theme dominates the
global conversation: leadership and parficipation by the United Stales are crifical 1o the success of whalever cimate policy regime succesds the Kyolo
Protocol, Two general policy approaches stand out in the current discussion. The first is national and international greenhouse gas (GHG) emissions
trading, often referred to as “cap-and-trade.” Cap-and-irade is the most popular idea at present, with several bills circulating in Congress 1o begin a cap-
and-trade program of some kind. The second idea is a program of carbon-centered lax reform—for example, the impositon of an excise tax based on the
carbon emissions of energy sources (such as coal, oil, and gasoling), offset by reductions in other taxes. In this paper we address the strengths and
weaknesses of both ideas and the framework by which legisiators should evaluate them,
hittp:iwww.aei.org/publications/filter.all, publD.26286/pub_detail.asp

Website: http:/iwww.aei.org




9¢-d

AS1ouy noqe symiy, prey o) Suroe

e ‘",.-i”‘ g
w INTERGOVERNMENTAL PANEL ON CLIMATE CHANGE ‘
WM l"'-r-P

The Intergovernmental Panel on Climate Change (IPCC) has been established by WMO and UNEF to
assess sclentific, lechnical and socio-gconomic information relevant for the understanding of climate
change, its potential impacts, and opSions for adaptation and mitigation. It is cummently finalizing its Fourth
Assasament Repord "Climata Changa 2007,

CARBON DIOXIDE
CAPTURE

The Panel meets in plenary sessions aboul once a year. It accepisfapprovesadopts IPCC reporis, ‘jih [ ) ‘ET[JR :"jl"'._r E*.
decides on the mandales and work plans of the Working Groups and the Task Force, the structure and
outlines of its reports. A main activity of the IPCC is to provide in regular intervals an assessment of tha
state of knowladpge on climate change. The reparts by the three Working Groups provide a
comprehensive and up-to-dale assessment of the current state of knowledge on climate change.

Tha IPCC has three Working Groups:
- Warking Group | assesses the scientific aspects of tha dimate system and climate changs.

Report publishad Febrsary 2007
- Working Group || assesses the vulnerability of socio-economic and natural systems lo climale change,
negative and posiive consequences of dimabe change, and options for adapting 1o i,

FRaport publishad Apal 2007

- Working Group |l assesses oplions for limifing greenhouse gas emissions and otherwise mitigating
climate change. Report published May 2007

The Synthesis Repart for the Fourth Assassment Repart will be released in Novamber 2007,
This will provide the key findings of all three Working Groups of the IPCC Fourth Assessment Report.

Woebsite: hitp:i'www.ipcc.ch

The graphic on this page depicts one of the many Special Reports undertaken by the IPCC,
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CLIMATE CHANGE 2007
The Physical Science Basis
Working Group |

Global atmospheric
concentrations of carbon
dioxide, methane and nitrous
oxide hava increasad
markedly as a result of human
activities since 1750 and now
far excead pre-industrial
values determined from ice
cores spanning many
thousands of years. The
global increases in carbon
diexide concentration are dua
primarily to fossil fuel use and
land-use change, while those
of methane and nitrous oxlde
are primarily due to
agriculture.

The understanding of
anthropogenic warming and
cooling influences on climate
has improved since the Third
Assesament Report (TAR),
leading to very high
confidence that the globally
averaged net effect of human
sctivities since 1750 has baan
one of warming, with a
radiative forcing of +1.6 [+0.6
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Key impacts as a function of increasing
global average temperature change

Warking Group ||

INustrative examples of global impacts are
projected for climate changes (and sea-lavel
and atmospheric carbon dioxide where
relevant) assoclated with different amounts
of Increase in global average surface
temperature in the 21st century.

The black lines link impacts, dotted arrows
indicate impacts continuing with increasing
temperature. Entries are placed so that the
left hand side of text indicates approximate
onset of a given impact. Quantitative entries
for water scarcity and flooding represent the
additional impacts of climate change relative
to tha conditions projacted across the range
of Special Report on Scenarios (SRES)
scenarios A1F1, A2, B1 and B2.

Adaptation to climate change |s not included
in these estimations. All entries are from
published studies recorded in the chapters
of the Assessmenl. Sources are given in the
right hand column of the Table. Confidence
levels for all statements are high.
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Mitigation of Climate Change Waorking Group Il

Sector Key mitigation technologies and practices currently Key mitigation technologies and practices projected to be
commercially available. commercialized before 2030.
Energy Supply Improved supply and distribution efficiency; fuel switching Carbon Capture and Storage (CCS) for gas, biomass and coal-
(4.3, 4.4] from coal to gas; nuclear power; renewable heat and power fired electricity generating facilities; advanced nuclear power;
(hydropower, solar, wind, geothermal and bioenergy); combined advanced renewable energy, including tidal and waves energy,
heat and power; early applications of CCS (e.g. storage of concentrating solar, and solar PV
removed CO, from natural gas)
Transport More fuel efficient vehicles; hybrid vehicles; cleaner diesel Second generation biofuels; higher efficiency aircraft; advanced
[5.4] vehicles; biofuels; model shifts from road transport to rail and electric and hybrid vehicles with more powerful and reliable
public transport systems; non-motorised transports (cycling, batteries
walking); land-use and transport planning
Buildings Efficient lighting and daylighting; more efficient electrical Integrated design of commercial buildings including
[6.5] appliances and heating and cooling devices; improved cook technologies, such as intelligent meters that provide feedback
stoves, improved insulations; passive and active solar design for and control; solar PV integrated in buildings
heating and cooling; alternative refrigeration fluids, recovery and
recycle of fluorinated gases
Industry More efficient end-use electrical equipment; heat and power Advanced energy efficiency; CCS for cement, ammonia, and iron
[7.5] recovery; material recycling and substitution; control of non-CO, | manufacture; inert electrodes for aluminium manufacture
gas emissions; and a wide array of process-specific technologies
Agriculture Improved crop and grazing land management to increase Improvements of crops yields
[8.4] soil carbon storage; restoration of cultivated peaty soils and
degraded lands; improved rice cultivation techniques and
livestock and manure management to reduce CH, emissions;
improved nitrogen fertilizer application techniques to reduce
N,O emissions; dedicated energy crops to replace fossil fuel use;
improve energy efficiency
Forestry/forests Afforestation; reforestation; forest management; reduced Tree species improvements to increase biomass productivity and
[9.4] deforestation; harvested wood product management; use of carbon sequestration. Improved remote sensing technologies for
forestry products for bioenergy to replace fossil fuel use analysis of vegetation/soil carbon sequestration potential and
mapping land use change
Waste [10.4] Landfill methane recovery; waste incineration with energy Biocovers and biofilters to optimize CH, oxidation
recovery; composting of organic waste; controlled waste water
treatment; recycling and waste minimization
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Mitigation of Climate Change Working Group Il

A wide varety of national policles and Instruments are avallable to governments to create the incentives for mitigation action. Their
applicabliity depends on national circumstances and an understanding of thelr interactions, but experience from Implementation in various
countries and sectors shows there are advantages and disadvantages for any given instrument (high agresment, much evidence). Four main
criteria are used to evaluate policies and instruments: envirenmental effectiveness, cost effectiveness, distributional effects including equity,
and institutional feasibility.

General findings about the performance of policies are:
Ll Integrating climate policies in broader development pollcies makes Implementation and overcoming barriers easler.

) Regulations and standards generally provide some certainty about emission levels. They may be prefarable to other instruments when
information or other barriers prevent producers and consumers from responding to price signals, However, they may nol induce innovations
and more advanced technol ogies.

L] Taxes and charges can set a price for carbon, but cannot guarantee a particular level of emissions. Literature identifies taxes as an
efficient way of internalizing costs of GHG emissions.

[ Tradable permits will establish a carbon price. The volume of allowed emissions determines their environmental effectiveness, while the
allocation of permits has distributional consequences. Fluctuation in the price of carbon makes it difficult to estimate the total cost of
complying with amission parmits.

[ Financial incentives (subsidies and tax credits) are frequently used by governments to stimulate the development and diffusion of new
technologles. While economic costs are generally higher than for the instruments listed above, they are often critical to overcome barriers.

L] voluntary agreements between industry and governments are politically attractive, raise awareness among stakeholders, and have played
a role in the evolution of many national policles. The majority of agreamants has not achieved significant emissions reductions beyond
business as usual. However, some recent agreements, in a few couniries, have accelerated the application of best available technology and
led to measurable emission reductions.

U information instruments (e.g. awareness campaigns) may positively affect environmental quality by promoting informed choices and
possibly contributing to behavioural change, however, their impact on emissions has not been measuned yet.

L] RD&D can stimulate technological advances, reduce costs, and enable progress toward slabilization.
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Global Warming Debate: Skepticism persists but science has improved

Comments balow courtesy Wikipedia, The Free Encyclopedia

Material xcerpted from entry titled “Global cooling” avallable at hitp:len wikipedia,org/wiki'Global_cooling®_note-16
Wikipedia's informative entry titled “Global warming” available at hitp:len.wikipedia.org/wiki/Global_warming

1975 Newsweek article

April 28, 1875 article in Newsweek magazing: Titled "The Cooling Weorld " it pointed to “ominouws signs that the Earth's weather patterns have begun to
change” and pointed to "a drop of haif a degree [Fahrenheit] in average ground temperatures in the Morthem Hemisphere between 1945 and 1968.7 The
article claimed "The evidence in suppor of these prediclions [of global cooling] has now begun to accumulale 5o massively that meteorcbogists ane hard-
prisssed fo keep up with L™ The Newsweek article did not state the cause of cooling; it stated that “what causes the onset of major and minor ice ages
ramains a mysteny” and cited the NAS conclusion that "not only are the basic scientific guastions largaly unanswered, but in many cases we do not yet know
enough to pose the key questions,”

The artiche mantioned the allemative solutions of "melting the Arctic ice cap by covering it with black soot or diverting arctic rivers® but concaded these wera
nol feasible, The Newsweek article concluded by criticizing government leaders: "Buf the scientists see few signs that government leaders anywhere arg
even prepared fo take the simple measures of stockpiling food or of inMrogucing the variables of climatic uncertainly into economic projections of future food
supplies...The longer the planners (politicians) delay, the mone difficult will they find it to cope with climatic change once the results become grim reality.” The
articie emphasizéd sansational and largaly unsourcad consagquences - “rasulting famines could be catastrophic®, "drought and desolation,” "tha most
devastating outbreak of tormadoes ever recorded”, "droughis, floods, extended dry spells, long freezes, delayed monscons,” “impossible for starving peoples
to migrate,” The present decline has taken the planet abouwt a sixth of the way loward the lce Age.”

On October 23, 2006, Newsweek issued a comection, over 31 years after the original article, stating that it had been "so spactacularly wrong about the near-
berm future” (though editor Jerry Adler claimed that the article was not Inaccurate”™ in @ joumalistic sense).

Present level of knowledge

Thirty years kater, the concem that the cooler temperatures would continue, and perhaps at a faster rate, can now be observed to have been incormect. Mone
has io ba leamed aboul chimate, bul the growing records have shown the cooling concems of 1975 1o have been simplistic and nol bome oul.

Climate sclence has Improved

Sciantific knowledge regarding climate change was morne uncartain [in the 1870s] than it is loday. At the time that Rasool and Schneider wrote thedr papar
(published in the joumnal Science In July 1871), climatologists had not yet recognized the significance of greenhouse gases other than water vapor and
carbon dicxide, such as methane, nilrous oxide and chioroflugrocarbons. Eardy in that decade, carbon dicxide was the only widely studied human-influenced
gresnhouse gas. The attention drawn to atmospheric gases in the 1970s stimulated many discoveries in future decades. As the temperature pattern
changed, global coofing was of waning interast by 1878,
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The Solar Effect NewScientist

THE SUN VERSUS HUMANS

Amount of radiation (or heat) entering the Earth's
dimate system, known as radiative forcing
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It is one of the few areas where the sceplics’ argument has had some force. Whal
role has the sun played in recent climate change? As if to underine the controversy,
[the IPCC] debate on this issue lasted some 10 hours.

The scientists wanted to halve their previous estimate of the maximum possible solar
influence on warming over the past 250 years, from 40 percent to 20 percent
Government delegations from China and Saudi Arabia refused to accept that, based
on new ideas about cosmic rays from outer space.

Cosmic rays ionise the atmosphere, which could, the theory goes, create clouds.
Thus, anything that reduces the amount of cosmic rays could diminish cloud cover
and so warm the Earth's surface. An increase in solar activity would do just that - by
deflecting cosmic rays away from Earth. China and Saudi Arabia were buoyed by
claims that small changes in radiation from the sun could be amplified by their
potential effect on clouds. Thus, they said, the sun could have a greater effect than
the scientists claimed.

Most climate scientists are unconvinced. “Right now there is no evidence,” says
IPCC author Piers Forster of the University of Leeds, UK. In any case, |[PCC
. scientists believe, most of today's warming can be explained by man-made
influences (see Charts). But with a book due from solar-radiation proponent Henrik
Svensmark of the Danish Mational Space Center, this may not be the end of the

NewScientist

matier.

Source: NewScientist magazine, 10 February 2007
Website:  http:iiwww.newscientist.com
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Q Stern Review on The Economics of Climate Change

review

Projected Impacts of Climate Change

*There is still time to avoid the worst impacts of climate
change, if we take strong action now.

*Climate change could have very serious impacts on
growth and development.

*The costs of stabilising the climate are significant but
I'nll';:llﬂiﬂhli: delay would be dangerous and much more
costly.

*Action on climate change is required across all

countries, and it need not cap the aspirations for growth k= Fhuetand mm“
of rich or poor countries. Changes st rpe ol

*A range of options exists to cut emissions; strong, Global Emissions by Sector

deliberate policy action is required to motivate their take-

up. E:f::;m Industry { 14%)

Othar energy

*Climate change demands an international response, CAM refated (5%)

based on a shared understanding of long-term goals and @4%)

agreement on frameworks for action. ~ 7} Waste (%)

Website: Transport
http:/iwww.hm-treasury.gov.uk/independent_reviews/stern_ (14%)
raview_economics_climate_change/sternreview_index.cfm
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Key elements of future international frameworks should include:

Establishing a carbon price, through tax, trading or regulation is an essential foundation for
climate change policy

Emissions trading: Expanding and linking the growing number of emissions trading schemes
around the world is a powerful way to promote cost-effective reductions in emissions and to bring
forward action in developing countries. Strong targets in rich countries could drive flows amounting
to tens of billions of dollars each year lo support the transition to low-carbon development paths.
Technology cooperation: Informal co-ordination as well as formal agreements can boost the
effectiveness of investments in innovation around the world. Globally, support for energy R&D
should at least double, and support for the deployment of new low-carbon technologies should
increase up to five-fold. International cooperation on product standards is a powerful way to boost
energy efficiency.

Action to reduce deforestation: The loss of natural forests around the world contributes more to
global emissions each year than the transport sector.

Curbing deforestation is a highly cost-effective way to reduce emissions; large scale
international pilot programmes to explore the best ways to do this could get underway very quickly.
Adaptation: The poorest countries are most vulnerable to climate change. It is essential that
climate change be fully integrated into development policy, and that rich countries honour their
pledges to increase support through overseas development assistance. International funding
should also support improved regional information on climate change impacts, and research into
new crop variaties that will be more resilient to drought and flood.
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%% Global Roundtable on e .
: 9) The Earth Institute
i “ Climate Change \)M cnufmam UNIVERSITY
Statement Executive Summary

Climate change is an urgent l_InrnhI&m uquirlnq‘glnhul action to reduce emissions of carbon dioxide (CO2) and
other ‘Fhmnhuuu gases TE Gs). Energy use is vital for a modern economy. Burning fossil fuels produces
CO2. Thus, confronting climate c depends, in rna:a' m;lru. on adopting new and sustainable ene

ile allowing for the

strategies that can meet growing global energy needs stabilization of atmospheric CO2
concentrations at safe levels.

The world's governmenis should set scientifically informed targets, including an ambitious but achievable interim, mid-
century target for global CO2 concentrations, for “stabilization of greenhouse gas concentrations in the almosphere at a
level that would ent dangerous anthro nic interference with the climate system,” in accordance with the stated
objective of the Framework Convantion on Climate Change (UNFCCC).

All countries should be party to this accord, which should include specific near- and lon commitments for action in
pursuit of the agreed targets. Commitments for actions by individual countrias should re differences in levels of
amnur:}a dn_waFopmnt and GHG emission patterns and the principles of equity and common but differentiated
responsibilities.

Clear, efficieant mechanisms should be established to place a market price on carbon emissions that is reasonably
consistent worldwide and across seclors in order to reward efficiency and emission avoidance, encourage innovation,
and maintain a level playing field among possible technological opticns.
Government policy initiatives should address energy effi and de-carbonization in all sectors, allow businesses to
S 204 By f i i a1 i shergY a1 VAnSpEato achYoHes, andprovie oSS
an m ST ZEBND=-8IMm e n n 83, cen
o reduce amisst from uarﬁ:mslal?nn and harmful land mﬁvﬂgmnt practices.
Governments, the pri sector, trade unions, and other sectors of civil society should undertake efforts to for
and udaptﬂl?mﬂ'm _'“F“Vﬂ'iﬁm of climate change, since climate change will umrrwugutrun in the contexi of highly Bﬁgw
mitigation s.

ignatories to this statement will support scientific processes including the Intergovemmental Panel on Climate Cha
ﬁﬂ:u: ; work to increase lic awareness of climate change risks m‘% solutions; report information on their GHG e
emissions; engage in GHG emissions mitigation, which can include emissions frading schemes; champion
demonstration projects; and support public policy efforts to mitigate climate change and its impacis.

Website: http:iwww.earthinstitute.columbia.edu/grocc/groccd_statement.htm|
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@IOUM Roundinte on (@ The Earth Institute
GLOBAL ROUNDTABL Climate Change AT COLUMBIA UNIVERSITY
Managemaent:

Jeffrey Sacha: Chair, Global Roundiable on Climate Change; Director, The Earth Institute at Columbia University, Ouetelst Professor of Sustainable
Development and Professor of Health Policy and Management, Columbla Uinhersity,

David Downie: Direcior, Global Roundtable on Climate Change. Associate Director, Graduate Program in Climate and Sodety. Dr. Downie’s researnch
focuses on the creation, content, and implementation of intemational emaronmental policy.

Kate Brash: Assisiani Direclor, Global Roundiable on Climale Change, The Earth Instiuie at Columbia University
Lyndon Valicenti: Program Coordinator, Global Roundtable on Climate Change, The Earth Institute at Columbla University

In addition, the Earth Institula's full ime evants staff in information technology, communications and events-planning facilitates the day-to-day
operations of the Roundiable and all Roundtable and Working Group meetings.  To contact the Roundtable, pleasa send amail to
grocc@ei.columbla.edu,

Redeased Fabruary 20, 2007

The Path to Climate Sustainability:
A Joint Statement by the Global Roundiable on Climate Change

The signaiones include Alr France, Alcoa, Alllanz, American Eleciric Power, Bayer, China Renewable Energy Industry Assodation, Citigroup, DuPoni,
Blectricity Generating Authority of Thailland, ENDESA, Enl, Eskom, FPL Group, General Electric, Iberdrola, ING, Interface, Marsh & McLennan
Companies, Munich Re, NRG Energy, Patagonia, Ricoh, Rolis Royce, Stora Enso Noeth America, Suniech Power, Swiss Re, Vattenfall, Volvo, World
Council of Churches, World Petroleum Council, and many others.
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European World Energy
Commission

Technology Outlook - 2050
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Workd Eporgy Tllglinology Qutiook - 2050

WETO - H

European Commission
[¥ectoraie-Genaral for Research
information and Communication Lini
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The WETO-H2 study has developad a Referance projection of the world anergy system fo test different sconarios
for technology and climate policies in the next half-century. | has a particular focus on the diffusion of hydogen as
a fusl. This Referance projection adopts exngancus forecasts for population and sconcmic growith in the differant
winkd regions and it makes consistent assumplions for the availability of fossil energy esowrces and for the costs
and parfermances of future lechnologles. it uses 8 workd enengy sector simulation madel — the POLES moded — to
describa the development lo 2050 of the national and regional enangy sysisms and of thelr interactions through
indsmational ey markeds. whder consirainls on resounces and from cimate pelcy.

Conclusions

* In ihe Relerance Case, by 2050 the "sire® of the world enedgy syalem and comesponding CO2 emissions will be
badce that of today,

« Foalative scarcity of ol and gas (“plateau”); Ceoal comes 1o be incrassingly the swing primany source in the workl
anergy balancs, which aggranvates the problesm rasaed by the eneryy-relabed COD amissions.

* T allermalieg policy scenanios have been elaborated: A “Carbon Consiraind Case™ [CCC) and the “Hydrogen
Soenana” (H2),

+ Thes CCC scanario expacts @ very high carbon valua (up io 200 £5C0Q for Euncpe by 2050 to achieve a “facior
" reduction of emissions in S industrialised countrias and progressive efforts from daveloping countries in
ordér o gt & siabllisation of amissions, In the DCC, thers is imponant penetration oF (1) Carbon caphsre and
storaga (507 of themal electricity in Ewropa), (2) Mudear and rendawables (75% of elactricity), and (3) Low and
wiry lonw enargy Bulidings and vehicles (40%).

* Tha H2 scenario assumas lechnological breakthroughs in clusters of tachnalogles conceming hydrmgan
production, distribution, stiorage, and end-use technologies. it has a substantial mpact on transporaion sinca by
2050 nearty 30% of tolal passenger cars nn on hydrogen.

A

= baan-variance portiolio (MVF) theory can help provide new insights to enengy invesiment siralegies. K

demonsirabes the mnge of possible mixes with lechnology shares that are +/- 20% from the POLES Refarenca,

This enables policy makers to compare altemative 2050 outcomes, which may prasent mone deslrmble COZ,
enargy diversity and cther chaaciarisiics.

« Thees challenge of this resasdch has bean o mengs the techmeally nch descriptive power of POLES with the ability
ol portiolio analysts ko trede-ofl risk and rewasd. Oplimisation identiies portfobos with betier balances of cost and
risk and other improved characenstics.

= Tha oplimised mixes show improvemants that may be atisnable and whach Be within closa to the Referance. The
remiaining challenge is o idensify policy changes: that procduce such optimisad outcomes, a task o which tha
POLES samulation is ideally suiled,




U.S. Department of Energy 2000 - 2050 North American
Energy Efficiency and Renewable Energy Transportation Energy Futures
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Fulture US Higheay Energy Use: A Fifty Year Perspective - May 2001

I el srmameer of 2000, the transportation program within the US Department of Enengy launched &s affon (o analyze the long-lerm (bo 2050) enargy (utune of highway
ranspartation in the US, with & focis on fusl sipply and demand. The nitial epod axamined the pelenisl lor efficient schnologies 1o reducs demand. [n working on this
report, it became appansnt that within a couple of decades the US will probably need to begin to transition away rom comentional ol uss in general and in the transparation

sachor in particular, becauss world comenSional ol produciion will peak within thal tirme frame, Phiip Paitersan, 15 DOE Duwvid Greens, Ok Riigs National Labponsiary
Elyso Shriner, Katonal Renewalin Enorgy Laboralory

Features ' Siovo Plglids, Margarel Singh, Anant Vyas, Marianns Mintz,

'ﬁmhmﬂmlmmmmm Oar Sxnlimi MEIMFWH_RWHHENLJMTM

= Light wahiche oll use in 2050 dramatically less than the base case across all sirategies Jim Moora, TA Enginpering, ing

* Mo costs esimated for strategies; feedback batwean US and world ol markets nol considansd Polor Redy-Roe. Kewin Chfe, Rush Taibod, Paul Khanna, and

= Esfimates the enangy, oll, carbon and cost implications of allemative transportation futures Wernel Blarclulescy, Natuml Rescurces Canado

2000 - 2050 Morth American Transporation Enerngy Futures, the second phase (completed In the spring of 2003) , = & jont study by the LS Depantment of Energy
ﬂwﬁm&ﬂmhmﬁmm-mmmmmmmmmliﬂh}uh
peniod, i expands on the work done by DDE fior Fulure LIS Highway Enengy Use: A Filty Year Perspactive by adding a Canadian perspectie i the analysis, including
wahicle and fusl cosis, and by developing a world ol marke! model.  The goals of the study were Bac (a) develop and undersiand the evolution ol the Maorth Amarican
rransportation sechor i 2050 under vanous scanarios; (b identdy the echnology and fuel options thal may be important io thess evolubions; and (¢) analyze the cosis and
potential enargy consumplion, espedally of petralsum, and this enviFonmantal impacts of the scanarics rdatiee 10 4 base cese. The major focus of the study i an-road
ransport due (o s dominand shane of the Nargh Amarican iransporation market and its neardy axclesive dapendence on petrolsum-based fusls.,

Tha study sought to axplore the following questions:

* How can Marth Armarica mannga tha predicted dacline of convantional ofl supplies during this tima pardod T

=YWWhat are the implications, economic and othenwisa, of a transition from conventional ol to alternative feadstocks andior snergy carmers?
= WWhat options are evailable to minkmize MNorth America’s reliance on imported oY

* In light of the above isswes, how can Morth Amarica achieve kower greanhowse gas emission leveds that might be requined in the fubure?

Among the study's conclusions were the following:

* Wiorid comentional ol production paalks before 2050 in all scenanios.

= 0l froem Canadian ofl sands will ba an important confribuicr to future Norh Amarican supply, but consideable wncartainty remains - espacially about long-tesm costs and
tha potential for lange iIncreases in production.

= Evan in the most oplimistic scenaris, ol confinues o dominate highway transporiation energy use.

= Sitill, hydregen and ethanol can play major roles, though transitions (o them as postulaled in the scenanios examined will require langs early capital investments.
= Odl rechection can be achieved with changes in bahavior andlor with iechnological advances.

* For different emdronmentally-driven scanarics — differant views of whal the future will look Bos — thers i= simiiar potential for reducing Morth Amedican of use and
greanhouss gas efressions al relatheely simedar total costs, but thicugh differant means and with different Sming of banafits ™

Tools of the Study

= Scanarics of possible futures wsing rala of innovation, envircnmantal responsivenass and degrea of Morh Americen enengy markat integrlion as drivars

= hodels for snalysis of anergy demmand, gresnhouse gas emissions, oil markets and costs

= Resource Papers on key opics to provide contaxd, technical detall and cost dala Website: hitplwwa.sane.enangy.gov
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M TIFI ICH SDCIETY

Tha L d Mabont Depariman ol Econemes and Sociad Allges (DESA)
soeEkn 10 Tacltnie cortnibutions L'!r the acianiic communily o e workk of

o o e UM Commission on Sustainable Devslopmant Accordingly, DESA

e . imated SSgma Xi, the Scieniiic Resaanch Socely, [ oonvens an

= - - intematonal paned of scieniific expens |0 prepgane & mpo cullning the bes)

k!.'- ;--L,,- = o measines for miligatng and adapling 1o global warming for submisason B0

_.I A

thar G50 Tha UN Foundation was funded by the Tumor Gift.

CONFRONTING*CLIMATE CHANGE
AVOIDING THE UNMANAGEABLE AND MANAGING THE UNAVOIDABLE

T carry oul this task, the Scieniific Export Group on Climate Change and
Sustainablp Development (SEG) was formed and s compriged of 18
distinguishad intermational scentists. Tha panel was askad o consider

wﬂh!ﬂﬂ': hltp:lhmi.unfmnduﬂnn.urg!ﬁﬁﬁ innovative approaches for mitigating endior adapting 10 projecied  dimabe
changes, and I Enbopale the relabonship of response maasres D
Highlights of the resulting report include: susiainable devalopment

T avoid & entaning & regime of sharply rising danger of intolerabla impacta on humans, policy makens should Bmd temperature increasses from global warming to 2-2.5°C
above ths 1750 pre-industrial level. 1 is still possible to avoid unmanageabls changes in the fubure, bul the time for acion is now, Avoiding lemperaburs incheases graaler
than 2-2.5°C would requines very rapid sucoess in reducing emissions of mathans and biack soot workdwide, and global carbon dicxide emissions must level off by 2015 or
2020 at nod much above their curmant amount, belicre beginning & deding o no Mo than a third of that level by 2100

* The technology exksts to seize significant cpportuniies around the globe to reduce emissions and provide other economic, snvircnmental and social
banaiits, Including meeting the Uinited Mationa' Millennkem Development Goads, To do so, policy makers musl immediately el o reducsa emissions by 1) improwing
atficincy In tha ransporalion secior through meassures such &8 vahicls alficiency standands, heal xes, and regiatration fesarabates that faver purchass of efficient and
alternabtive fuel vehices. (2) Improving design and efficiency of commercial and residential bulldings thiough bulding codes, standards for equipment and applances,
incaniives for property developes and landionds 10 buld and manage properties efficently, and financing flor anergy-efficlency Irvesiments. (3) Expanding the usa of
biofusts through enengy portiolio standards and incenthies o growers and consumers. (4] Baginning immadialely, dagigning and deploving only coal-fired power plamns
that will b capable of cosl-affective and amdronmantally-sound redrofis lor capture and Sequesiration ol their carbon emissions,

* Soma level of climate change and impacts from | is already unaveldable. Societies musl do mome 1o adapl o ongoing and unanoidable changes in the Eardh’s
dimate system by (5] Improving preparednessresponse strategles and managemant of natwral resources 0 copd with future dimatic conditions that will ba.
fundamentally differant than those expanenced for the kst 100 years. (8) Addressing the adaplation nesds of the poorest and most vuinerabde nations, which will bear
the brunt of cimate change impacts. (7} Planning and bullding climale resdiant cities. (B) Strengthaning intermational, nafonal, and regional instiutions ko cope with
waather-retated diseatars and an increasing nusmber of dimate changa refugess.

= Ther international commmunity, through the UN and related multilateral institutions, can play a crucial role in advancing actien (o manage the unavoidable and
ivoid the unmanageable by: (9] Helping dewveloping countries and countries with economies in transition 1o finance and deploy energy efficient and new anengy
lechnologies. 10) Accelerating negotiations o develop @ successor inemational framevwork for addressing dimale dhange and suslairable development. (11) Educating
all about the opportunities to adopl mitigation and adapiation measunes.
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HATIDNAL S§CURITY

el National Security and the Threat of Climate Change
The CNA Corporation

FLIMATE CHAHGL

Global climate change presents a serious national security threat which could impact Americans at home, impact
United States military operations and heighten global tensions, according to a new study released by a blue-ribbon
panel of retired admirals and generals from all branches of the armed services.

The CHA Corporation (CHA) is a non-profit organization that provides reseanch and analysis to inform public sector leadars. CHA brought togathar
eleven relired sendor admirals and generals to provide advice, experise and perspective on tha impact of climate change. CMA writers and
researchers complled the report under the board's direction and review. The study, *National Security and the Threat of Climate Change,” explores

ways projecied climate change is a threat multiplier in already fragie regions, exacerbating conditions that lead to failed slates — the breeding grounds
for exiremism and temorism.

FINDINGS

® Projected climate change poses a serious threat lo America's national security

® Climate change acts as a threat multipler for instability in some of the most volatile regicns of the world
® Projected climate change will add to tensions even in stable regions of the world

® Climate changa, national security and enargy depandence are a relaled set of global challenges

RECOMMENDATIONS
¥ The national securily consequences of cimale change should be fully megraled into national security and national defense stiralegies.

¥ The US should commit Io a sironger national and international role 1o hedp stabllize climate changes at levels that will avold significant disnuption to
global security and stability.

® The: US should commit 1o global partnerships that help less developed nations bulld the capacity and resiliency o beter manage climale impacts.

¥ Thie Dapariment of Defense should enhanca its operational capability by accalerating the adopion of improved business processes and innovative
technologies thal result in improved LIS combat power through energy efficiency.

¥ The Deparimeni of Delense should conduct an assessment of the impact on US military Installations worldwide of rising sea levels, extreme wealher
avents, and othar possible dimate changs impacts ovar thi nid thirty to forty years,

Website: http:/fsecurityandclimate.cna.org
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III“ The Future of Coal

Massachusetts Institute of Technology

Leading academics from an interdisciplinary Massachusetts Institute of
Technology (MIT) team isswed a report that seeks to examine how the world
can continue to use coal, an abundant and inexpensive fuel, in a way that
mitigates, instead of worsens, the global warming crisis.

The goal of this MIT energy study, one of a seres, was to evaluate the
parformance of differant technologies, which in combination with policy and
technology Innovations, will reduce global emissions of CO2 and other
greenhouse gases by mid-century.

Given that coal is likely to remain an imporiant source of energy in amy
concelvable future energy scenario.

In particular, the focus is on carbon capture and sequestration (CCS) — the
soparation of the COZ combustion product that is produced in conjunction
with the generation of electricity from coal and the transportation of the
saparated CO2 to a site where the CO2 |s sequestered from the atmosphere.

Website: hitpdiweb.mit.edwcoalThe Future_of Coal Summary_Report.pdf

BOX 1 ILLUSTRATING THE CHALLENGE OF SCALE FOR
CARBON CAPTURE

m Today fossil sources account for 80% of energy demand:
Coal (25%), natural gas (21%), petroleum (34%), nuclear
(6.5%), hydro (2.2%), and biomass and waste (11%). Only
0.4% of global energy demand is met by geothermal, solar
and wind.!

m 50% of the electricity generated in the U.S. is from coal.?

m There are the equivalent of more than five hundred, 500
megawatt, coal-fired power plants in the United States
with and average age of 35 years.?

m China is currently constructing the equivalent of two, 500
megawatt, coal-fired power plants per week in a capacity
comparable to the entire UK power grid each year.?

m One 500 megawatt coal-fired power plant produces
approximately 3 million tons/year of carbon dioxide (CO,).?

B The United States produces about 1.5 billion tons per year
of CO, from coal-burning power plants.

B [fall of this CO, is transported from sequestration, the
quantity is equivalent to three times the weight and, under
typical operating conditions, one-third of the annual volume
of natural gas transported by the U.S. gas pipeline system.

m If 60% of the CO, produced from U.S. coal-based power
generation were to be captured and compressed to a
liquid for geologic sequestration, its volume would about
equal the total U.S. oil consumption of 20 million barrels
per day.

B At present the largest sequestration project is injecting one
million tons/year of carbon dioxide (CO,) from the Sleipner
gas field into a saline aquifer under the North Sea.?

1 TEA Key World Statistics (2006)
2 EIA 2005 annual statistics (www.eia.doe.gov)
3 Derived from the MIT Coal Study
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Key Findings Table1 Exajoules of Coal Use (EJ) and Global CO, Emissions (Gt/yr) in 2000 and 2050
with and without Carbon Capture and Storage®
* Coal s a low-cost, par BTU, mainstay of both
the developed and developing world, and its use LIATED HUCLEAR EXFAMDIED NUCLEAR
is projecied to increase. Because of coal's high ILESRHIESS A LS, i Lt
carbon content, increasing wsa will exacerbate o %o WTTH CC4 WTTHOUT (Th WTHEC WITHOUT (L%
the problam of climate change unless coal Facal L Cedial i P 181 - I -
plants are deployed with very high efficlancy d
and large scale CCS Is Implemented. = - i L - = B
[ , B £ M 11 17

* CC5 is the crtical enabling technology ol €0, Emainm M = 18 ) .
because it allows significant reduction in CO2 £, Emsiom fram Ceal 8 1 1 g 3 M
emissions while allowing coal to meet future
energy needs, * Lrversal irsmsitorrus pantiopation, High 00, prces and FP-Rel o peice

* A significant charge on carbon emissions is needed in the relatively near term to increase the economic attractiveness of new technologies
that avoid carbon emissions and specifically to lead to large-scala CCS in the coming decades. We need large-scale demonstration projects of
the technical, economic and environmental perfformance of integrated CCS systems.

* The U.5. government should provide assistance only to coal projects with CO2 capture in order o demonstrate technical, economic and
environmental performance,

* Today, IGCC appears to ba the economic cholce for new coal planis with CCS. However, this could change with further RDAD, so it s not
appropriate 1o pick a single technology winner at this time, especially in light of the variability in coal type, access (o sequesiration sites, and
other factors. The government should provide assistance to several “first of a kind™ coal utllization demonstration plants, but only with carbon
capture.

* Congress should remove any expectation that construction of new coal plants without CO2 capture will be “grandfathered™ and granted
emission allowances in the event of future regulation. This is a perverse incentive to build coal plants without CO2 caplure today.

* Emissions will be stabilized only through global adherance to CO2 emission constraints. China and India are unlikely to adopt carbon
constraints unless tha U5, does so and leads the way In the development of CCS technology.

* Koy changes must be made to the current Department of Energy RDED program to successfully promote CCS technologies.




E PML Is a Home-Grown Fuel Policy Undermining
formerly PIRINC US Energy Security?
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The Energy Policy Research Foundation, Inc. (EPRINC), formerly PIRINC is a not-for-profit
organization that studies energy economics with special emphasis on oil.

In a recently published report, EPRINC examines the viability of a proposal thal calls for the use of 35 billion-
gallons/year of renewable fuels (primarily ethanol) by 2017,

Key Findings of the Ethanol Study Table 1:
Renewable Fuel Mandate — EPAct 05

During the 1890, the most commeanly used gascline oxygenate was
MTBE. But due to concems over MTBE contarninating the ground water, YEAR BILLION GAL.
s phase-out in early 2006 created an opporunity for athanol. Rapid
growih in use during 2006 saw ethanol end the year at an annualized 2006 4.0
consumplion rate of about 6 bilion gallons, much higher than the 4
baion gallon estimate under the renewable fuel mandate - EPACt 05, P..ﬂ ﬂ? 4‘?
This success sugpgested thal policy makers may have underesfimabed
ethanol's inherent polential which led to the new proposal by President 2008 5.4
Bush, calling for the use ol 35 bilion-gallonsiyear of renewable fuels
{primarily athanal) by 2017. 2009 6.1
But numerous challenges must be overcome before this much ethanol 2010 6.8
could be integrated into the US fuel supply.

2011 7.4

2012 7.5

Website: http:/f'www.eprinc.org
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Challenges Ahead: Ethanol

O Ethanol's limilad availability, higher cost, and incompatibility with existing
petroleum fuels.

O Ethanol ransportation costs around 15 centsigallon companed with just a
ferw cants for gasoline.

O Lack of a robust transport system (o provide universal distribution

O The availabifity of an estimated 13 bilion bushals of com o manufacture
this amount of ethamal

O A needed technology breakthrough io manufacture ethanol from callulosic
pHant material.

O A sustained rise in grain prices driven by ethanol feedsiock demand could
lead to higher US and world food prices.

Ethanal containg one-third less energy per unit of volume than gasoling. if the
president’s proposal is to be realized, the limited availability of E-85 ethanol
{ondy 1158 retail outlets carry E-85), a limited supply of attractive FFV vehicles
(despite Corporate Average Fuel Economy (CAFE) credits for manufaciurers),
and general disinteres! among would-be fleet operators are factors that must
be avarcome.

Additionally, as new ethanol planls come on ling, they appear 1o be driving
gthanol prices down—and comn prices up—creating an adverse set of
economics for this new industry.

Challenges Ahead: Ethanol
U.5. Fuel Ethanol Consumption: 2002-2006 (million gallons)

6000

5000

4000
3000
2000
1000 I

2003 004 @ 2005 @ 2006

=

OTHER EPRINC STUDIES OF INTEREST hitp:/iwww.eprinc.org/publications.html
Why Do Oil Prices Jump So High When Supply Glitches Occur? November 2006
Does the Hubbert Method Provide a Reliable Means of Predicting Future Qil Production? October 2006
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LSCAP
ey ot US Climate Action Partnership
Panrs g
United States Climate Action Partnership A CA
A 8o} < e o s o ek ACtio
Six Design Principles envitonmental ofganzanons hal have come
Account for the giobal dimensions of cimate change mﬁmmmz
Craale inceniives for sehnology inncwation mequia signifcant eductions of greanhouss
; Gas smissions, USCAP hat isseed & Bndmark
o - set of pinciples and recommendations 1o
Craale aconomic opporunity and advantage undersoore Hee urpenl need for a policy
Be fair to sectors disproporbonately impacted N S ——
Reward sarly action

USCAF Members Include: Alcan Inc.. Alcoa, American Inlematonal Group, Inc., Boston Sclendfic
Corpomation, BF America inz., Caterpillar lnc., Cheysbar Group, ConocoPhillips, Desra & Company. The
Dow Chamical Company, Ouke Enargy, DuPond, Environmentsl Defensa, Ford Motor Company, FPL

Website: hitp://'www.us-cap.org Group, Inc., Genenl Electric, Genaral Motons Conp, Johnson & Johnson, Marsh, inc., National Wildide
Fedaration, Matural Resources Defensa Councl, The Nature Consarvancy, NRG Energy., Inc. PapsalCa,
Penw Caniber on Global Climats Changa, PGAE Corporation, PMHM Resources, Shall, Seamens
Corporalion, Waorld Resources insfitule, Xerox Corporation,

USCAP offers the following interconnacted sat of recommandations for the ganeral structure and key elemants of cimalte prolection

legislation that we urge Congress to enact as quickly as possible. The legislation should require actions 1o ba implemeniad on a fast
track while a cap and frade program is pul in place. Wa recommeand these fast track actions bagin within one year of anacimeant.

» Take a stepwise cost-efective approach

# Cap and Trade is essential

# Establish short and mid-term GHG emission targets

# GHG inventory and registry

» Credit for eary action

> Aggressive technology research and development

# Policies to discourage new investments in high-emitting facilities

# Accelerated deployment of zero and low-emilling technologies and energy efficency
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Council of the Americas  Energy Action Group

B -

Energy in the Americas
Building a Lasting Partnership
for Security and Prosperity

A Report of che Coungl of the Amercn’ Energy Acteos Groug

Website:
http:/'www.counciloftheamericas.org/

The Energy Actlon Group works to identify inancial, macroeconomic, indusiry and business
gpecific issues of concem and solutions. It addresses the sacurity of the energy supply;
improvement of the imesiment climate for energy and development; Morth American enengy
integration; energy supply to the region; and allemative energy sources such as Liquefied Natural
Gas. As a key part of this initiative, the Councl of the Americas leads ongoing discussions with
diplomats, visiting dignitaries and senlor policy officials to create an open fonem for energy
I§5i0Es,

Energy Action Group Themes:

Security of Energy Supply — Ol and gas supplies in the Weslern Hemisphere are very
Imporiant o the United Siates and the region. Current political siuations In several countries make
this a crucial and on-going ssue,

Energy Industry Investment Issues — Topics including investmant climate safety, security of
commitmants, and investment dispute resdlution will be discussad,

Morth American Energy Integration — We are working 1o advance the Norh Amencan enengy
integration dialogue, in conjunction with the Mexico-LIS (MEXLES) Business Commitias, a
commities of the Council of the Americas. Through MEXUS, we bring fogather enargy companies
of NAFTA countries to promote one agenda o policy makers,

Supplying Energy to the Reaglon — As industrialization continues in the Weastarn Hamisphars,
there will be a larger demand for reliable production and transmission of eleciricity. Historically,
BNENgyY consumplion increases al twicn the rate of GDP growth. If this trend continues, the negion’s
langest economies will nol ba able to meet demand.

Alternate Energy Sources — As the Uniled Stales and the rest of the Western Hamisphere look
to broaden their anengy sourcas, they have begun o ook al altemative sourcas of powar. Amoang
them are Liquefied Matural Gas (LNG), Hydroeleciric Power, and Saolar Energy.

Satting An Agenda — EAG members play an active rola in satting the agenda for the group. By

keeping the Council and the rest of the EAG informed of current issues, we ane working together

to promate discussion, advancement, and favorable resolutions.

hittp: rwww. americas-socisty orgicoalevents 2008evenisZ 03 Ociober EnergyRe portFINAL %G20- %200 0A 20 Energy el DAction %2 0Group 20 Report. paf
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oil scane. Results and analysis have offered insights into many important issues that producing
mrﬁnuﬂﬂnuﬂmwrhmmmnwhmﬂtmhdwhhhhm

In our reference case, with an average global economic growth rate of 3.5% per annum

power parity basis), and oil prices assumed to remain in the $50-80/% range in nominal terms for
much of the projection period, oil damand is sel io fisa from the 2005 level of B3 mbid to 118 mbid
by 2030, This also assumes that no paricular departure in trends for energy policies and
technologies takes place. This is a very important caveat for there ara inharent downsida risks to
demand, something that is specifically addressed in this cutlook.

The transportation sector will be the main source of future oll demand increases. OF the non-

oil use, the main expecied source of increase will b in the industdal and residential
seciors of developing countries, which see a combinad growth 1o 2030 of ovar 11 mboald in the
rafarancs case,

Initial increases in bokh mmmwmwmmmumﬂ mib/d in
2010, This is 5 mbvd hi than in 2005. After 2010, non-OPEC crude supply, including NGLs,
slabilizes, then falls, Yet with non-conventional oll supply Increasing al sirong rales, over
the entire projection period, tolal nen-OPEC. supply aciually conlinues o rise,

The amount of crude ol supply expected from OPEC increases post-2010, rising, in this refarence P S —
case, to 38 mbid by 2020 and 48 mb/d by 2030.

Thers is a great deal of uncartainty over fulure demand and non-OPEC supply, which translates into lange uncertainties over the amount of oil that
DPEC Mambar Countries will eventually nead to supply. Investment requirements ane very large, and subject to considarably lang lead-timas and
pay-back pariods. It is therafoné essantial to exphors thesa uncerainties in the conlaxt of allamative scenarios.

Taking into account the most likel nmmdmmwmmmmhmm.n downsiream
sacior will in the pariod 13 mbid of distllation capacity, around 7.5 mivd of combined u capacity, 18 mb/d of
desulphu capacily and 2 mbid of capacily for other supporling processes, such as alkylation, isomarisation and reforming.

Website: http:/fwww.opec.org/library/World%200i1%200utiook/pdfiWorldOilOutlook. pdf
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Annual growth in oll demand, 2005-2030

iy OECD countries, currently accounting for close o
» 60% of world oil demand, see a further growth of 4
mi'd by 2030, neaching 53 mbid. Developing
countries account for most of the rise in the refarence
case, with consumption doubling from 28 mb/id to 58
mbd. Aslan developing countries account for an
increasa of 20 mbid, which represanis mone than
two-thirds of the growth in all developing countries.

5

World ofl supply, 2005-2030

mibir
Jo
. Hin-CPEC
40 ..-".--_ OFEC
Inter-regional oil trade should increase by 13 mb/d to
aimost 53 mbid of oll expors in 2020. Both crude and 2
products exports will inCrease appreciably, with
products exports growing faster than crude oil 1
exports, Comespondingly, the reference case cullook -
calls for a total tanker fleet requirement in 2020 of
460 million dwt. This companes 1o 360 milllon dwt as o BFEC HGLS + nos-conventiorsl
of the and of 2006. —
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ENERGY
E Putting a Price on Energy

SECRETARIAT International Pricing Mechanisms for Oil and Gas

The Energy Charter Treaty
The Enangy Charter Treaty provides a mulSiaternl framework for enengy coopemtion that is unigue under intemational
lavw, It is dasigned bo promote enangy Secwily through the oparation of mong open and compatiSive enangy markats, PUTTING A PRICE ON

ENERGY

whille respecting the principies of sustainable development and sovaralgnty over Nangy NESOUNCES,

A core princple of the Energy Charer is ‘market-ofented prica formation’ for the enesgy sactor, within the framework
of soversign Aghls ol gy resounces. But this begs the guestion: how can Bess o slements be combinsd and
v @ they reflectad in the formaion of ol and gas prices in intemational rade’

Owarall Conclusions Website: hip/lwww.encharter.org

This report leoks at the pricing mechanisms for ol and gas by also using approaches of some mone specialised parts
of economic theory, mainky transaction cosl theory dealing with differant pricing and conirect mechaniam of open
maroets, ong-larm conracts and werical inegration, the theosry of Bnits resowrces 88 nefiecied in Holeling and
Ricardian rent and the principal-agent theory, They sugpest the following analysis:

The fransaclsn oosl theory suggeats that the combination of maroebplaces, long-lerm contracts and warical
inlegration dopends on bechnology, markel streclure and regulaBion, and thal il will change o refiecl wir
development. Gaclogy and geography provide the overall context, but the impadt of endewments changes with the
devalopment of technology, as well ot of markets and regulations. An important demant in ofder lo understand
diflerences in prcing mechanisms is that there are two aclors on e supply sde. the meeource oaner, usually
mpreseniad by a natonal gowemmaend, which takes decisions determining the depletion of s resounces, and the
producing company. which takes the decision lo invest,

il has alrsady baen traded intematicnally for mons than & cantury, and trada in ol has davalcped all the faatunes of a global commaodity market. Howaver, natural
gas has not (yet) followad suit, and whether and how a global gas markel might emenge is a holly debated topic in intemational enengy.

‘Whal we see instead, in the case of natural gas, are sirong variakions in the pricing mechanisms for intermational gas trede Info different regional and national
markats. This shudy axamines possible reasons for these differences, starting with the physical properties of natural gas and the distribution of gas reserves, and
confinuing with a detalled considaralion of the mechanisms that have emangad to detanrmine gas prices In North America, in the UK and in Continental Ewrope. |t also
axamines the rebe of hyuefied natural gas n providing a knk bateaan different markets.

The aim of this study is to encourage an informed debade about international ofl and gas pricing, which sell is a key 1o understanding many cument developments on
infermational anergy markets, Tha stedy, available on the Enengy Charter's website, does nol recofmmend a paficular model for national energy markets or for
international commarcial arangaments, However, and particulardy wiwia gas is raded thiough pipalines. i underines thal the inlemational gas irade depands on
long-term decisions that are taken along the entire enengy chain, This in lum strengthens the significance of the Energy Charter as an instrument for inbernational
enangy cooparation, since the Chaner establishes binding discplines protecting these |ong-lerm imdaestmend and innde decisions.




