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AGENDA
r

I a to Order

I RoII ail

III Pub11c omrrents ote For matters not otherwise drsted on the agenda The ommtteewelcomes

publ is comments under this sectiorbut is prohibited by Mate haw fnomdiscssirrg items notrsted on the

agenda Items brought patderthrssection wibe taker ender considefaiorrand referred ostaff r
folowtup as appropriate Speakers wi1be lirrxiteoS minutes each organisations represented by more

than one speaker areiited to rniutesper organisation Ipublic comments areirited to t1rs time

period on the genda

r Adoption ofonuitte5schedule

Adoption o ustanabiiity onnaittee Mission taterrent and foals and jeetives

I ReducingUGreenhouse Gasrrissions How Muchathat host

Presentation council Member dill uir

III urriaryoftlc ityaHard greenhouse has EnisionsInentor
Presentation byrPearson senior Planner

II Finance Department quiprrent Management Division

Presentation by Scott1stes Equipment Manager

Nest Meeting UVedneday February G 00 connection between TransitOriented

Deelapment and ustainab1lity

Addournrrent

Assistance will be provided to those requiring accommodations for disabilities incompliance with the
Americans with Disabilities Act of1990 please request the accamrnodation a least 48 fours in advance

of the meeting by contacting Katy Ramirez at 5101834234 or by calling the TAD line for those with

speech and hearing disabilities at 51012473340

DeparmentofCommunirand Economic Development
77 B Street Wayuvard CA 454507
Tel a18425D fax 1I583fi0
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Sustainability Committee Mission Statement and
Goals and Objectives

Mission Male Hayard a mare sustarnable corrrnunty order to aeizorate

negative napacts ocinate change

foals Adoption ofpollces and standards that mould have aposltieImpact on a

sustainable Iayadcommunity

bjeties

1 Require the use oalternative energy resources when passible
Reduce the use oenergy hrvugh conservation

Assure that ail nevconstruction and remodels mill be
reenPoint rated andlur LEER certified far mill comply lth

Green Bulld1ng and Bay rlendly Landscape standards
4 Reduce green house gas emisslans

Require reduction in waste generation
Encourage transitorienteddeveiopnaent

7 Support sustainability measures in ail aspects of City business
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T ayar and pity ounci ustanabilty onrrittee

RM Director of omnunitand EcononrcDeelapnent Department

1T umnary of baseline reenhause has Emissions Inventory Report

EO1VNDATDN

That the Comnlttee read and comment an this report

UIVINA

This report umnariesthe baseline greenhouse has Emissions Inventory Report The Inventory
found thatIayvardsemissions totaled 7G4 tans ofequivalent carbon dioxide gases in 205
vhxch zn ne with other czties ofconparabe sire

DICUIN

It is important to clarify some concepts that are used when speaking about clirrate change The

concept ofcarbon footprint is comprised of the directlprinaryfootprint and the

indlrectlsecondary footprint

The primary footprint is a measure ofdirect emissions of from the burning old fossil

fuels ncludxng energy consumpt1on and transportat1on
The secondary ootprxnt i a measure of the indirect emissions from the whole

lifecycle ofproducts The secondary footprint includes such things as estimates ofhow far
food xs shipped to point ofconsurrzption The secondary footprint 1s quite vast and difficult to

est11ate

Because the overall carbon footprint of a city is dzfficult tomeasure the pitysgreenhouse gas
emissions inventory focuses on the primary footprint

onmunity scale Ernissians Inventory
As aparticipant In the Alameda bounty climate Protection Praect the pity ofHayward has

partnered with ILIorigirially knovnas International council for Local Environinenta
Initiatives to complete its initial Baseline greenhouse has EnaissiansInentaryReport Using a



as abase year the report provides breakdown ofgreenhouse gas emissions ia the ity The

baseline analysis provides emissions data from residential commercial industrial transportation
and waste sectors The information can be used to help the its adopt an emissions reductian target
and reduction playa of action

Information was collected from a variety of sources FE was consulted or community electricity
and natural gas data The Vletropalitan Transportation amnaissionTBayAreaAir ualty
111lanagement District BAAQD and Bay Area Rapid Transit BART served as sources of

transportation data Solid waste data was gathered from topasteargwaste anement Inc
Alameda County Industries Republic Services Inc and the US BPA

The Community Inventory represents all energy ised and waste produced within the City of

Hayward This means thteven though the electricity used by Haywardsresidents is produced
elsewhere the energy and ernissians associated with it appears in Hayward inventory missions

are reported interms ofe2equlvalent carbondaxide This notation allows for the comparison
ofdifferent greenhouse gases For eanaple methane istweatyone times more powerful than

carbon dioxide In Its capacity to trap heat therefore one tan afinethane isquantlfed In the report aS

ltans ofeC

The power sources that make up autilityselectricity generation mix have asignificant impact on a

citys greenhouse gas emissions In quantifying emissions calculations were used to account far the
sources ofpower that Pacific gas Blectric transmits to the City of HywardFFor example a coal
fired power punt releases 1 tans ofeper megawatthour ofelectricity generated versusa7
tans far gas turbines and a tons fvr renewable sources such as solar wind or hydroelectric power

Zn the base year 2aa the City of Hayward emitted appraximatel7450 tons ofeC2from all

sectors combined The residential sector represents X41Io the comnaercii and iladustrial sector

represents 36EIu and the transpartatian sector represents4IaBinning fossil fuels in vehicles
aid fvrenergy use in buildings is the major contributor to Haywardsgreenhouse gas emissions

Fuel consumption in the transportation sector is the single biggest soireeof emissions Stationary
energyuse which is comprised ofresidential and cominerciaUindustrial sectors representsa5Iv
oftotal greenhouse gas enaissions

Solid waste emissions were calculated to be slightly negative Idue to the estimate thatrrore

than45Iaofthe methane produced Pram Haywardssolid waste isbelieved to berecovered
methane i either captured perpetually under the liner ofthe landfill or captured and then flared

These numbers however may be problematic due to questions which have arisen from recent studies

ofthe US BFAs estimates for the amount of methane that is actually captured by methane recovery

systems at lardfillsllany hypothesise that numbers are overestimated and that much mare ofthe

potent greenhouse gas is actually escaping from landfills into the atmosphere The ICLBI svffware
is designed to followFPAguidelines and the toolwill be updated appropriately when those

guidelines change

It is important tv beep inmind that although landfills are equipped to capture methane the benefits
gained from recycling and the associated reductian in upstream energy use far outweigh sending
waste to a landfill Recycling reduces emissions because manufacturing products with

Srrtaryof reetuseGasErissrofrItveitnry 20
Janrary 72008



reeoered nateials avoids emissions from the enegthat maul hare been used duringetraction
transporting and processing ofigin materials Recycling paOer alsa conserves forests which
contribute to carbon sequestration

far comparison the City ofPalo Alta emitted approximately a3414 tans ofein 200 and the

Crty ofSan Mateo emitted appraxlmtely 807 tons ofe2in0The pity ofPalo Alto

adopted aclimate Action Play inlecenbera7setting bath near and long tarn emissron

reductron targetsF qHoare detall and data from add1t10nal urlsdlctlans see xhlblt attached

Hayward Community Emissions Summary in eC02 tons

eC02 tons

400000
342 581

300000

200000 184 158

1 D0000

40288
0

100000

Residential Commercial Transportation Waste

Industrial
241 3b4 448 53

11unicialperations emissionsnen
In order for the pity ofBayard to demonstrate a leadership tale in curtailing its own emissions an

analysis oexnrssins from municipal aperatonshas been included in the repo Keeping in mind
that these numbers are already reflected in the community Inventory municipal government
omissions represent 5Io 11777 tons ofezofaerall emissions far the pity ofHayward The

citysvehicle fleet accounts for the largest percentage of emissions34awhile buildings account

forIand streetlights account far09Idater and sewage account fail5Iowhile solid
waste is estimated to be2IoAlthough the municipal governrrxent emissions represent asmall

percenge ofcommunityamideemissions by praactelyreducing erriissrons generated by ttsovn

activities the Iayardgaernment can take a risible leadership role in the effort to address climate

change Thls is importantf1nsplrnglocal actlan In Hayward as far lrlspiring actlan in

other canrmunlties

Summaryof relrrseGasmissoxIsveory 3 ofS

Jaruaty1728



onuctnag anenssions arecat 1s essential for setting an emmssions reductantarget since the

amount ofgreenhouse gas emissionsayard pledges to reducevill be derived from the projected
emissions Based on the estiaate 2 baseline and aIpopulation growth rate given that na

other changes are nnade by the year a2a the forecast is that the City ofHayward mill preduce
83495 tonse

The Baseline Greenhouse bras emissions nventary deport offers snapshot ofthe itrof

Hayarsa5base year missians Using the report as ataxi the information can be used to help
the city adapt anenssions reduction target and reduction plan ofaction

NExT T

nDecenrber1 Oa7 the Bay Area Air dualitylIanagenentDistrict Board ofDirectors approved
a 4DD00 grant for the pity ofHayward for the purpose ofpreparing climate Action flan staff

expects to present a formal agreement with the Air District to the pity auncil in early a08 to

receive the funds and begin the process ofselecting aconsultant toassist staffwith this prajct The
climate Action Flan when adopted mill include an emissions reduction target as well as an

implementation strategy t is anticipated that the preparation of the climate Action Plan mill be a

tea yearproject with council adapting the plan December

Surrarof reerorrse GresErrtroIvertory 4fS

JararyI7 2008
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Exeaivesamrnary

Consensus is growing among scientists policy makers andbusiness leaders that concerted

action will be needed to address rising greenhouse gas CHC erissiansF The discussion i

now turning to the practical challenges of where and haw emissions reductions can best be

achieved at what costs and ever what periods of tire

starting in early research team from Niclinsey 8 Company worked with leading

companies industry experts academics and environmental NGOs to develop a detailed
consistent fact base estimating costs and potentials of different options to reduce or prevent
GH emissions within the United States over 25year period The team analyzed more than

250 options encompassing efficiency gains shifts to lowercarbon energy sorirces and

expanded carbon sinks

TlCNTRA0N TSICT

theaitedStates couldreduce greenhouse has emissions in C3D by 0 to45 gigatons ofCe
using tested approaches and highpotential emerging techroioies These reductions would

involve pursuing a wide array ofabatement optionsaaiiabie at margira costs less than 50per

ton with the average net cost to the economy being far lower if the nation can capture sizable

gains from enemy efficiency Achieving these reductions at the lowest cost to the economy

horever viii require strong coordinated economywide action that begins rn the near future

Although our research suggests the net cast of achieving these levels of CHC abatement could

ioe quite law on a societal basis issues of timing and allocation would likely lead various

stakeholders to perceive the costs very differently particularly during the transition to a lower

carbon economy Oosts will tend to concentrate mare in some sectors than others and involve

real upfront outlays that would be offset by avoided future outlays liven the timing of

investments relative to savings the economy might well encounter periods of significant visible

costs with the costs and benefits shared unequally among stakeholders Nonetheless a

1 COeorcarbon dioxide equivaier7t is a standardired measure of GIG emissions designed to account for the differing global

warming potentials of GHGsr Emissions ors measured in metric tans CDe per yearier miilinsof tons megatons ar billions

of tons gigatons All emissions values in this report are peryearCope amounts unless specifically Hated otherwise To bs

consistent with US government forecasts theteam used the100year global warming potentials listed intfeIrtergoveramertai
Panes on Climate banges Second AssessmentEepart95
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concerted nationwide effort to reduce HC emissions would alnast certainly stimulate

economic forces and create business opportunities that acannot foresee today and that may
accelerate the rate of abatement the nation can achieve thereby reducing the overall cost

IAfie hope that the fact base provided in this report will help policyrnakers business leaders
academics and other interested parties make better informed decisions and develop

economically sensible strategies to address the nationsrising GWG emissions

11ANllshCllAl1

Annual H erriffssians in theuare projected to rise frar 7glgatonsle in 0 to 9

tons In an increase of percent according to an analysis of U government
reference farecasts The main drivers of projected emissions growth are

Continued expansion of the U economy

Rapid growth in the buildingsandappliances and transportation sectors driven by a

population increase of 0million and rising personal consurriptian

ncreased use of carbonbased power n the electricpager generation portfolios
driven by projected construction of new coalfired power plants without carbon

capture and storage Ctechnology

troth in emissions would be accompanied by a gradual decrease in the absorption of carbon

by U forests and agricultural lands After rising for 5D years carbon absorption is forecast

to decline from 1 gigaton in 20 to gigatons in0

On this path with emissrons rrsra and carbon absorption siartin to decline u

emisslarsin2Q would exceed ClfG reduciion targets contafedrr economywide clirate

changehillscurrently before anress by to latons

2 The research team used thereference scenario in the Uenergy nformation AdministrationsAnnual Energy Outlook 20Q

report as the foundation of its emissions reference case for emissions through 2Q3 supplementing that with data from

Environmental Protection Agency and department of Agriculture sources Inventory of U Greenhouse Gas Emissions and

Sinks9005 Global Anthrvpogenic nonCOQ Greenhouse Gas Emissionsx990 Goba Mitigation of nonGO
Greenhouse Gases and Forest service RMRSGTR5920D0 Our analyses excludedIC1Cs which arebeing refiredutderthe

Montreal Protocol

The research team defined an illustrative range of GHG reduction targets reative to the emissions reference case using a

sampling of legisation t1at had been introduced inCongress at the time this report waswritten The team focased on bisthat

addressglobal warming andJor climate change on an economywide basis and contain quantifiable reduction targets lase of

these possible targets as reference points shoodnot be construed as an endorsement of those targets nor the policy

approaches contained in any particular legislative initiative
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Uve analyzed resource costs and abatement potentials for more than5opportunities to reduce

or prevent GHQ emissions e projected range of three outcomes for each option and for

analytical purposes integrated the values into three abatement supply curves The supply curves

are not optimized scenarios rather they represent different approximations of national

commitment ergr degree of incentives investments regulatory reforms and urgency far action
and different rates far innovation learning and adoption ofvarious technologisr a have called

the three curves cases the lawrange case involves incremental departures from currentie
reference case practices the midrange case involves concerted action across the economy and

the highrange case involved urgent national mobilisation In this way the cases illustrate an

envelope of abatement potential for the United states by 20UEfibit A

J IHU A ATINOTIVIII
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Pontlal GigatonsCtelyear

ssed on bills introduced in Congress that address climate change arzdorGHO emissions on an economywide basis

and havequantifiable targets targets calculated off the2030 tJSr GHG emissions of9gigatons CDelyear reference case

ovrce Mclfinsay analysis

4 the cost of an abatement optionelects Its resourceor technoengineering costs iecapital operating and maintenance

costs offset by any energy savings associated with abating ton of cOeperyear using this option with the costsrsaVings
levelied over the lifetime of the option using alpercent real discount rate We excluded transaction costs

communicationinformation costs tastes tariffs andor subsidies we also have not assumed a price for carbon eg a

carbon cap or taxi that might emerge as a result of legislation nor any impact on the economy of such acarbon price Hence
the pertonabatement cost does notnecessarily reflect the total cost of implementing that option

5 Only the highrange case reaches thetarget levels of GFI abatement 3 to 52gagatons in203Dsuggested by our sampling

of proposed federal legislation that addresses climate change on aneconomywide basis for thisreason wefocusmost of our

abatement analysis on the upper part of the envelope from 30gigaton amidrangecase to 45gigatons thighrange case
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Refyrn on tested approaches andhlhpotentlal emerrn technologies the Uscould reduce

annuallfG emissions by as much 30glgators In the midrrgecase to glgators In

the hlghrange case by These reductions from reference case projections would bring
U emissions down to percent below 00 levels and could be made at marginal cost

less than oper tong while maintainingcorrparable levels of consumerutility

we made no assumptions about specific policy approaches that might be taken ega

carbon cap or tax mandates or incentives nor responses in consumerdemandthatmigt
resultF Nonetheless unlocking the full abatement potential portrayed in our mid and high

range curves would require strong stirruli and policy interventions of some sort UVlthout a

forceful and coordinated set of actions rt i tnllkely that even the rrrost econornlcally
beneficialoptlonsrould materiaJire at the rnagnltudes and costs estimated here

fur analysis also found that

Aiatement opportunities are highly frogmenedand ridely spread across the

economy Exhiit The largest option C for acoatfiledpower plant offers less

than 1percent of total abatement potential The largest sector power generation

only accounts for approximately onethird of total potential

Almost opercent vbtemen could be achieved at negativemrginlcents

meaning that investing in these options would generate positive economic returns

over their lifecycle The cumulative savings created by these negativecostoptions
could substantially offset ion a societal basis the additional spending required far the

options with positive marginal costs Unlocking the negative cost options would

require overcoming persistent barriers to market efficiency such a mismatches

between who pays the cost of an option and who gains the benefit eg the

forebuilder versus horeawner lack of information about the impact of individual

decisions and consumer desire for rapid payback atypically to years when

increnrentalupfront investment is required

Abatement potentials costS andtix vary across geographies Total abatement

available at less than 0 per tan ranges from omegatons in the Northeast to

x10 megatons in the South midrange case These potentials are roughly

The team set an analytical boundary at 5 per ton in marginal cost after considering consumer affordability and the

estimated longterm cost for adding carbon capture and storage to an existing coatfired power plant a solution that if

successfully deployed would likely set an important benchmark for emissioncontrol costsr Abatement costs are expressed
in 25real dollars the team examined a number of options with marginal costs between X50 and 0 per ton but did

not attempt a comprehensive survey of options in this range For simplicity of expression in this report we refer to the

threshold with the phrase below D per ton

7 Sy nconsumer utility we mean functionalityor usefulnessorpeople including level ofcomfort in thiscontext holding consumer

utility constant would imply e no change in thermostat settings or appliance use no downsizing of vehicles homes or

commercial space travelingthe same mileage annually relative to levels assumed inthe government reference case In a strict

economic sense maintaining constantconsumer utility assumes a constanteconomic surplus forthe consumer while delivering

against acommon benefit we have not attempted to calculate potential changes in utility that might result from energy price

changes associatedwith pursuing the options outlined in ourabatement curve
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proportional to total GHG enrisions from the regions but there are significant
variations relative to GDP and population
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aaurce McKinsey analysis

Reducing GiG emissions vouid riequire capita spending increases and a change in

investment patterns relative to tine gavernment reference case For example the

incremental capital costs associated with capturing the 0gigatons of abatement in our

rnidrange case would average approximately 5o billion annually through o3or

Cumulative net new Investment through would be trillion or roughly 5

percent of the trillion in real investment the U economy is expected to make ever

this period This number would be higher if our projected savings from energy efficiency

gains do not materialize andor if the nation chooses to achieve emissions reductions by

mandating highercost options These incremental investments would be highly
concentrated in the pover and transportation sectors if pursued they would likely put

upward pressure on electricity prices and vehicle costar Policyrnakers and legislators
would need to weigh these added costs against the energy efficiency savings

opportunities for technological advances and other societal benefits
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Five clusters of initiatives pursued in unison could create substantial progress 0 gigatan
amidrange case to 4giatons highrargecase of abatement per year againstpopased
CHIreduction targets for2Exhibit e will discuss these clusters in order from least

to highest average cost

rticisth
4

UTF FIBTENTTTIAL 03
igatons e options less than X50 per tarp e slidrange case

Highrange case

97 oas

0307
OB08

0506

Projected Buildings Trans industry Carbon Power Emissions
emissions appliances portaton sinks after

abatementt

Based on bills introduced ie Congress that address climate change andlor GF emissions on an economywidebasis

and havequantifiable togets4 targets calculakedoff khe 3DliGHG emissions of9lgigtonsCoelyear reference case
i Including abatement irteagriculture sector

Adjusted forcumulative rounding errors

SourceuSCIA EPA USDA McKinsey analysis

Improving energy efficiency In buildings and appliances D megatons rnid

range to 87o megatons highrange This large cluster of negativecostatians

includes lighting retrofits improved heating ventilatiant air conditioning systers

building envelapesr and building control systems higher performance far consumer

and office electronics and appliances among other options 11Vhile this category of

abatement options would cost the least from a societal point of view persistent

barriers to market efficiency will need to be overcame

increasing fuel efficiency in rehlcles acrd reducing carbon intensity of transportation
fuels 4 megatons to fio megatons improved fuel efficiency could provide 24a

megatons to megatons of abatement much of the benefit would come from fuel
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economy packages fie lightweighting aerodynamics turbocharging drivetrain

efficiency reductions in rolling resistances and increased use of diesel for lightduty
vehicles Though the savings from fuel efficiency may offset the incremental cast of

the abatement option over a vehicles12 to year lifecyclet these options require
upfront investment by automakers and thus higher vehicle costs for consumers

awercarbon fuelst such as cellulosic biofuel could abate DO megatons to 7

megtansofemissionsthough this potential is highaydependenton innovation rates

and nearFterrn commercialization of these technologies Plugin hybrid vehicles offer

longerterm potential ifvehicle cost performance improves and the nation moves to a

lowercarbon electricity supply

3 Pursuing various options acrsenerrintensive portions of the industrial nectar

megatons to 70 megatons This potential is in addition to 470 megatons
assumed in the government reference case It involves a multitude of fragmented
opportunities within specific industriesegequipment upgrades process changes and

acrossthe sectoregmotor efficiency combined heatand power applications Despite

offering direct bottomlinebenefit these options must compete for capital ands without

clear incentives to control CND emissions may not receive funding

4 Expanding and enhancing canon sinks 44 megatons to 9 megatons
4Increasing forest stocks andirprovin soil management practises are relatively low

cost options capturing them would require linkages to carbonaffset mechanisms to

access needed capital plus improved monitoring and verification

Reducing the carbon intensity of electric power production 800 megatons to

0megatons This potential derives from a shift toward renewable energyy

sources primarily wind and solar additional nuclear capacity improved efficiency of

power plants and eventual use of carbon capture and storage Ctechnologies on

coalfired electricity generation Options in the power sector were among the most

capitalintensive ones evaluated These options also tend to have the longest lead

times given bottlenecks In permitting materials and equipment manufacturing and

design engineering and construction

The theme of greater energrproductivity pervades these clusters Improving energy

efficiency in thebuildingandappliances and industrial sectors for example could assuming
substantial barriers can be addressed offset some 85 percent of the projected incremental

f

demand for electricity in a0largely negating the need for the incremental coalfired power

plants assumed in thegovernment reference case Similarly improved vehicle efficiency could

roughly offset the added mobilityrelated emissions of a growing population while providing

net economic gains
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The will need to develop and implement a strong caardinated program of economywide
abatement actions in the near future if it is to achieve emissions reductions proposed din bills

currently before Congress far ACC at the lowest cost to the economy

we believe a comprehensive abatement program far the U should be built an three
principal actions

Stimulate action through partolia of strand caardinated policies to capture
GHQ reductions oficientiy across industry sectors and geagraphes These

policies would need to support development af

Visible sustained signals to create greater certainty about the price of carbon

andor required emissions reductions this will help encourage investment in

options with long lead times andJar lifecycles

A caardinated economywide abatement program ar set of programs ecause

abatement options are highly fragmented and widely distributed across sectors

and geographies any approach that does not simultaneously unleash a full range

of abatement options risks missing proposed areduction targets andor
driving up total cast to the economy

exchange mechanisms egF trading schemes offsets tax credits to create

fungibility acres fragrrented markets create greater market transparency and

drive leastcast elution

Verificationranitoring management and enforcement systems to ensure

5ustaineC abatement Inlpact

Safeguards against leakage and transfer ofCHCemitting activities overseas

2 Pursue energy efficiency atdnegativecostatians gaickiy Many of the mast

economically attractive abatement options we analyzed are time perishable every

year we delay producing energyefficient commercial buildings houses motor vehicles
and sa forth the mare negativecastoptions we lase The cost of building energy

efficiency into an asset when it i created i typically a fraction ofthe cost of retrofitting
it Inter or retiring an asset before its useful life is aver In additianr an aggressive energy

efficiency pragrarn would reduce demand far fossil fuels and the need for new power

plants Theca energy efficiency savings are not being captured today however

suggesting that strong policy support and private sector innovation will be needed to

address fundaments market barriers Policy support rright consist of standards
mandates andor incentives to promote carbonefficient buildings appliances and

vehicles Mechanisms to better align all stakeholders ag and users manufacturers

utilities and supporting businesses should also be considered

r x
y s r r is i Si v

1 rr
t

f

f
ST iIYLt trwl fM

4t
I t1 t Ji f I lwi1 Sr ti S



Lr ti i R r r re i SC51 Cr iW r r K ti 7 r y 4 ai f f ra CdSvim4i Ji ir np tr i i s a ti 1 a e1
i rr i y e i li r d fvrr f Ff S S ti l S4 11 t L y r S S 7 ii 3 S

i i i ti t r r ts5 l llxFsr ti rfft f i1 itES i i 1 5 ii 1 St 51 S niti t t Gn t i40T i4r 5

Aceeraedevelopment oa lowcarbon energy infrastructure Transitioning to

lowercarbon economy will require significant changes in the countrys enemy

infrastructure o accelerate development of a lowercarbon energy infrastructure
the U would need to

encourage research and developrenf of prorlsing technologies and stimulie

deplayrneu fthe options wo analyzed same percent eg solar

photovoltaics plugin hybrid electric vehicles cellulosic biofuels would

require additional RD investment andor cost compression to achieve the

learning rates and scale required to accelerate widespread adoption This support
might include gapclosing financial incentives fie investment tax credits feedin

tariffs or direct subsidies andor industry or regulatory standards to hole achieve

scale economies as soon as possible

treamneapproval and permitting procedures Many energy infrastructure

investments eg nuclear power transmission lines and pipelines have long
lead times and can face substantial delays in getting necessary approvals
Permitting and approval delays can substantially increase the risk and cost to

investors and if not specifically addressed may inhibit pursuit of thane capital
intensive abatement options dome emerging technologies such as geologic

r
1

storage of 0 currently have no defined approval and permitting process

Anticipating and addressing potential regulatory hurdles egsiting liability

and monitoring issues associated with perranntly staring large amounts ofD
and developing public and technical review processes to address those issues

will be essential to avoid impeding the pursuit of these capitalintensive
abatement options

To address risingIG emissions comprehensively the nation would also need to consider

abatement options outside the scope ofthis project Additional reductions could be achieved by

encouraging changes in consumer lifestyles and behaviors eg driving habits spending
decisions through measures such as price signals ar education and awareness campaigns they

could also be achieved by pursuing abatement options with marginal costs greater than 5per

ton Finally we are confident that in the years ahead many new ideas and innovations not

included in our analysis will emerge These new technologies products processes and methods

could well offer additional abatement potential and lower overall costs

This project evaluated the casts and potentials of more than2abatement options available

in the LJ Uve did not examine economywide effects associated with abating greenhouse

gases such as shifts in employment impact on existing or new industries or changes in the

global corrpetitiveness of lJ businesses The project did not attempt to assess the benefits

to society from reducing global warming The report also did not attempt to address other

societal benefits from abatement efforts such as improved public health from reducing
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atmospheric pollution or improving national energy security Policyrnakern would undoubtedly
want to weigh these factorn grad ponsibly others when developing comprehensive

approaches for reducing lG emissions in the U

raating comprehensive approaches wail ate challenging theywllead to combine durable

policies and a slate of strongreterractian that moilie economic nectars and

geographies acran the lJ The pursuit ofI abatement however will undoubtedly
stimulate new businesses and economic opportunities not covered by our castfocused

nalysls
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