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Executive Summary

Energy efficiency is emerging as a key policy soludiddrassigh energy costs and the threat of
climate change. As investments inggnefficiency programs increase, there is a need to understand
economic effects andividualprogram participants and on the economy as a Whibl

microeconomic benefits tatepayers amogram participants are analyzed and verified through public
program design processes, less is known about macroeconomic benefits of efficiency investments.

This study quantifies macroeconamigactof increasednergy efficiendggvestments iNlew

England, where efficiency has assumed a leading role in dimgrgygueral New England states have
increased efficiency investments significantly in recent years, and others are planning dramatic funding
increasesAs decision makers nationwide consider energy policy féwringland iscreasing

focus on effiencyprovides grime casstudyfor evaluating f f i ci ency&s | mpact on
and job growth.

The studytilizesa multi-statepolicyforecasting modély Regional Economic Models, IREMI) to

project macroeconomic impacts of expanded efficgrograms) compaisonto a scenario where no
programs exisflThe study analyzes efficiency progfarasr el ectr i ci t vy, natur al
f u e (fusl gildpropane, and kerosgnsingveryconservative estimatedrofestmentevelsneedd to

capture aktosteffective efficiendgfficiency that i®wer costhansupplyingadditional energyYhe
investmentevelanodeledare significantlyigherthan presentrogram budgeia mostNew England

states, butwo states (MANdCT) have reently proposed efficienoydgets thaapproachnvestment

levels needed to captaticosteffectiveefficiency Stateefficiency program budgetsre modeletb

ramp up to the leveshown in Tabl&SL below.

Table ES1: Modeled Efficiency Program Investment Targets

State Annual Target Investment Level ($2008 Millions)

Electric Natural Gas | Unregulated Total

Fuels

Connecticut 259 66 108 432
Maine 92 5 75 172
Massachusetts 475 158 131 763
New Hampshire 92 14 45 151
Rhode Island 67 26 24 117
Vermont 50 5 25 80
Six State Total 1,034 272 409 1,715

Modeled scenarios reli@d representative efficiency programs for eedlype usingassumptions
aboutcosts and savings fmogrammeasures in each market segnmiesgumptions were based on

data fran current programes well as program expangiomoposalsnd statéevel coseffectiveness

studies. Assumptiomgerealso informed bgliscussions witbrogramadministrators and experts in the
field of energy efficienciExpanded efficiency programsevaeodeledverl5yearsand funding

rampup periods were incorporated to reflect sustainable program growthhateadel continues

for another 20 years to capture the economic benefits achieved over the life of efficiency measures.
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In order to invetigate theeomplementary nature of efficiency programs garsshctionstwo

scenarios were modeled for daeh first whereeachstateasta | one (t he o0i ndi vi dual
second where all New England statgdement at ondet h e 0 suisnbu | stckeatleeases 0 ) .
simultaneouactionresulted in greater economic benefits to the rege@nergy savingsproved

s t arelaivwe@ational competitiveneasd increasedadeamongstatesand with the rest of theorld.

Benefits from increes efficiency investmenits New Englandre significant for each fuel type.
Increasing efficiency program investmiargdl six state® leves neededo captue all cos-effective
electric efficienayver 15 year$16.8 billion invested by programnanistratorsjvould increase
economic activity by $162 billi@®08 dollarg)as consumers spend energy bill savings in the wider
economy.Sixtyone percent of increased economic ac{#§ billioh wouldcontributeto gross state
products (GSP#) the regionwith $B billionreturned to workers through increassd household
incomeandemployment equivalent767,000job yeargone fulitime job for a period of one year)
Over 15 years, increasedural gasfficiency($4.1 billion invested pyogram administratonspuld
increase regional economic activity by $51 diiost GSPs by $dillion, andincreaseeal

household income by3Rillion whilecreating 28,000new job years of employmddhregulated fuels
efficiency progran({$6.3billion invested by program administratm@)ld ircrease regional economic
activityover 15 yeatsy $86 billion, boostingGSFs by $53billion, and increasimgalhousehold income
by $37 billionvhilecreatingt17,00job year®f new employment

Themacroeconomic benefits of efficiedeyive fronchanges in the economy thetur as aesultof

increased spending on efficiency measurelearghsed spending on enefdye majority of these

impacts §1-91%) result from the energy savings realizéduseholds and businegswer energy

costs cause other formscohsumespending (suattining outor discretionary purchag) to increase.

Lower energy bills reduce the costs of doing business in the region, bolstering the global competitiveness
of local employers and promoting additional growth.

The effectiveness efficiency investments can be evaluated by considering economiadeatieétto
efficiency programollas invested.The followingableshows the absolute and relative economic
berefits of thesimultaneousisnodeled energy efficiency investmientall sixNew Englandtates

Table ES2. Summary of New England Economic Impacts

Electric | Natural Gas| Unregulated

Fuels

Total Efficiency Program Costs ($Billions) 16.8 4.1 6.3
Increase in GSP ($Billions) 99.4 30.6 53.1
Maximum annual GSP Increase ($Billions) 5.6 1.8 2.9
Percent of GSP Increase Resulting from Efficiency Spending 12% 11% 9%
Percent of GSP Increase Resulting from Energy Savings 88% 89% 91%
Dollars of GSP Increase per $1 of Program Spending 5.9 7.4 8.5
Increase in Employment (Job Years) 767,011 207,924 417,061
Maximum annual Employment Increase (Jobs) 43,193 12,907 24,036
Percent of Employment Increase from Efficiency Spending 16% 15% 12%
Percent of Employment Increase from Energy Savings 84% 85% 88%
Job-Years per $Million of Program Spending 46 50 66

12008 is the diar year basis for all figures unless otherwise indicated
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Themodeled resultsf increased efficiency investments show that efficiency peigrdiésant
economywide benefitsn addition tadirect participant savinggon which efficiency programs are

often justified.Expanding analysis from mideve] costbenefit tests to mactevelassessments of the
economic impacts of efficiency (includisgek to electric generators and fuel supytieesly
illustrateghatinvesting in energy efficiency is one of the most effective means of improving economic

conditions widely, while saving consumers money and reducing emissions

This study illustrates that the economic benefi#serfly saved througfiiciency programs
supplement aneixceedhe impacts of spending on implementing efficiency measadsat

efficiency investmesruickly pay for themselves through increased economic activity and job creation

New England is not unique in terms of availability ofezftiy resources; cestective efficiency

savings can beund inany energy systemdowever, to aptue theeconomic benefits of efficiency

policiesmust be createtiat includgorogramsand incentivet® overcome initiadosts andleliver
lastingoerefits Thisreport shows that the benefits are greaterctramonlyecognizé even by

program administrators and proponents

The total energy savings and reduced greenhouse gas emissions associated with the modeled levels of

efficiency investments arsoavery significant. The following table illustrates these savings.

Table ES3: Summary of New England Energy Saved and Greenhouse Gas Emissions Avoided

Electric Natural Gas Unregulated

Fuels

Energy Savings (GWh) (TBTU) (TBTU)
Maximum annual savings 35,100 92 119
Maximum savings vs. Business as Usual 26% 21% 28%
Lifetime savings (15 years of programs) 489,300 1,173 1,439

Equivalent GHG Emissions Avoided

(Millions short

(Millions short

(Millions short

tons) tons) tons)
Maximum annual avoided emissions 17.6 5.4 8.9
Maximum annual avoided emissions vs. 2005 total
New England Emissions 8.3% 2.5% 4.2%
Lifetime avoided emissions (15 years of programs) 287 91 158

Page




1.0 Introduction

Newly adoptegbolicies ilfNew England areadingo significant new investments in energy efficiency
programghatreduce energy consumption in the residential, commercial, anhliseasirs.

Before evaluating energy efficiency progranmisnesessary to understand wfiiciencypolicy
mandé#es are needed to drive investmitatssave consumers mangfficiencyprogramshelpcorrect
marketfailureghat inhibit consumers and businessesifieastingnoneyin efficiency measurtsat
require an ufront investment to deliver lasting beseftxamples of these market failunetude:

1 Liquidity Constraiéitshen a consumer busineshas inadequate access to capital to purchase
efficient equipment or improve building energy performance

1 Splitincentivésvhen the owner of a piece of egonent or building (thkendlord does not pay
the energy bill and is thus unlikely to invedtiare@cy improvements that would benefit the
resident/renter

1 Informatidtoblen@swhen purchasers do not know the future energy costs of a product or
propety and are thus unlikely to invest in the more efficient optilora higher upfront cost

1 BehaviorBtoblemsych as bounded rationadtywhenthe complexity of a decisimbeyond the
ability of a consumer to make an economugatityalchoice

Exiging efficiency programs in New England provide technical assistance, consumer outreach and
education, and offer incentives for purchasfirgentequipmen{such as appliances, hggrformance
lighting, insulation, efficient motors, and corntr@gdgn and implementation ofostefficiency
programsn New Englands a public process conducted under state ovessidtihe direct economic

i mpacts on c o naahoreughbevaluatedéiowgwerin laddition ® understanding the
direatmpacts of efficiency progrartgs importanto understanthe nordireampacts of efficiency
programs on economic activity in aggrebath from energy savings and the implementation of
efficiency measureg&fficiency programs deliver consumer gayvand these savirigsv through state
economie$o impactoverall economic conditions gad growth. This study seeks to quantify
macroeconomicnpactghatresult from increasedficiencyinvestments.

To evaluate these changaepandedfficiencyinvestment scenariag&re developed for each of the six
New Englandgtatesandfor the region as a whol&hese scenaric@mpup toconservativestimate

of spending levefeeededo capture alkkosteffective efficiendgfficiency that is cheaper tisaipplying
additional energy)Thescenariosseassumptions based on existing progea recent proposals to
increase program investmantseveral state$Separate assumptions were developadrore
programs for electricjtyatural gaando ueng u | a t dueél oiff propdne, and Kerosene

The analysissed a detailespreadshedtased model tevaluatefficiency program costs akergy
sector benefitsThese resuligere then fed into tHeegional Economic Models, I(REMI) economic
model, which projected theacr@conomic impacts tie efficiency prograntsrelation taa scenario
where no programs exist.

Theprojectmodeling team consisted of analysts from ENE and EDR Guodiphe tearwas assisted
by an informal advisory groupedfficiency experts and program administrétmrsthe region.
Advisory groufnputwas soliciteth the development of the bassumptions arwh thedraft report.
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2.0 Trends in New England Efficiency Investments

All New England states are increasimgstments in energy efficiency prograrhs. degree of
program expansion varies by state, but in the past few yearsdegidleggulatorgevelopmentsave
increased the attractiveness and financial viabéfficeincyfor utilities and regularts. Efficiencyis
increasinglyiewedas aona fideenergy resource that allows utilities and regulatoestoonsumer
energy needs/ improving energy usage rather than expasngy supply.

2.1 Energy Efficiency Policy Reform

The detailsary,but theenergy plicyreforms thatNew Englandtateshaveadoptedollow a
consistenframework that reques@rocurement ofosteffectiveenergy efficiency€, efficiency

thatcoss lesghan supply optiopsNew markets arfdndingsources have albeen developed for

energy efficiency program expansion. The following is an outline of policy changes that have been
implemented in New England:

91 Efficiency Procurement:A newlegislativenandate implemented by utility reguladafsen
under the oversigbf a stakeholder boaddhat requires electric and/or natural gas utilities to
procure all costffective energy efficierityt is available at lower cost than energy supply
options.On the basis of economic evaluatidms,requiements leading utties and states in
the region t@lansignificanincreases iefficiencyinvestmerd

1 Utility Decoupling & Incentive Reform:\When utility profits are tied to consumption
volumeautilities naturally resistficiency progranthatreduce consumption addcrease
revenueln order to remove thdisincentiveandsupport expansion of efficiency programs,
legislators and regulators in the region have impésiregnilatorapproaches thatd e cou p | e 6
or break the link between sales and utility revBoligg makers have also been implementing
or updating utility incentives to create business snogdlichutilitiesearnmoney by saving
customers money.

1 Efficiency Program Funding Sourcesin the last few yeangw public policies ameéwy
creatednarketdavediversifiedsources oéfficiencyfunding allowng programs to rampp
quickly Some of theesources are:

0 Forward Capacity Marketf(FCM). Run by ISO New Englandhe Forward Capacity
Market ensures that enough capacity is available to meet fggedtesnendEnergy
efficiency progranerequalified to participate in this markebvidnga new stream of
revenue to efficiency programs and buying govgramcosts.

0 Federal Stimulus FundsNewfederal fundings flowing to the states to fund
expandd energy efficiency prograasederal policy makensve come to understand
thatthat efficiency investments arelable and effectiveay to grow the economy and
create new green jobs.

0 SBC and Distribution RatesExisting Societal Benefit Chari&C)n many case
areno longer fixedand adjustments to these chargés distribution ratearefulfilling
any additional need fefficiency prograrunding.

0 Regional Greenhouse Gas Initiative (RGG/) Allowance AuctioRGGI states are
directing thenajority of the value of new g&lowances under this carbon cap and
trade program to energy efficiency programs as a way to reduce the cost of allowances
and keep customersod energy bills | ow.
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0 Potential Funding from Federal CQAllowancesBuildingorRGGIl 6 s pr eceden
thefederal climate and energyhtmihg considered by Congress allesallowances to
energy efficiency througtatesand throughutilities (Utilitiesmustsell allowancemd
investproceeddn costeffective energy efficiency pengs) As written, thdéederal cap
and trade billvouldpreempt RGGImaking efficiencagllocations particulaityportant
to the RGGI regionin the RGGI region and beyond, efficiency allocations will deliver
significant economic benefitsltmyering engy demandnd decreasirgmissios
which in turn will lowerthe price of allowancasd overall program casts

The following table presents the statymbfy changes in each New England state. All of the
statesto varying degredake advantagd the energy efficiency funding sources noted above.

Table 1: New England Energy Efficiency Policy Update

State Electric Efficiency Natural Gas Efficiency Utility Decoupling
rocurement Procurement

Connecticut Yes Partial T Resource Planning | Inconsistent

Maine TBD i PUC has the option | No i Set by SBC Under Consideration

Massachusetts | Yes Yes Yes

New Hampshire | No No Under Consideration

Rhode Island Yes No i Set by SBC Under Consideration

Vermont Yes Partial T Resource Planning | Partial

In addtion to electric and natural gas efficiency investments, there is an increasing recognition that
programs are needed for consumeesnefgy sources not regulated by the states, suehals

propane, kerosene, and even wood. Connecticut has edtplbbigteenms for oil userBhese

programsare coordinated with the electric and natural gas programs, but funding levels have been
irregular due to state budget shortfislésne has had extensive policy discussions about the
development of prograrfe unregulated fuel®ut has not succeeded in establishing a reliable
funding source. Massachusetts treats goragulatetlel use through existing utility run
programsbut the stateloesnot havea comprehensive commitment to provide programs for all
usersof unregulatetlels. Rhode Island does not have programs for oil users but is considering
investing stimulus money in oil efficiency programs. Vermont has made the most sustainable
commitment to efficiency programs for all fuels, using RGGI allowamctosip fund new
comprehensive programs.

As this report shasytherearesignificant economic and environmelgglefitsassociated with
increaseédnergy efficiency investments for users of fuel oil, propane, and kerosene, and yet funding
these progranmsas provenery difficult TheU.S House energy and climate [@HeAmerican

Clean Energy and Securnityr Acto A C E Spdoyice federall futhding directly to the states to

develomil and propane energy efficieppygramsprovidingthe best oppdunityto dateto

develop meaningful unregulated fuel efficiency programs nationwide
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2.2 Current and Proposed Program Investments

As a result of new state laws and policy chartijiges and efficiency program administrators in
Connecticut, Massacktts, Rhode Island, and Vermont have all proposed significast@xpén
electricefficiency investmentdatural gasfficiencyprogramsareexpanding more slowly, with the
exception of Massachusettberesignificant expansidras been proposed throu@012. The
following figures illustrate increased program fundiagsathe New Englandith other leading
states included for comparisBiectricefficiencyinvestment levels are shown on a per capita basis
in orderto normalize the relative investinievels between statéatural gas investment levels are

shown per unit of energy (therms) delivered to custaaaeos all energy consumers in a state use
natural gas.

Figure 1: Per Capita Electric Efficiency Investments i 2008 Top 20 States and New Proposals
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Figure 2: New England Electric Efficiency Investments i 2006 to 2012
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Figure 3: New England Natural Gas Efficiency Investments i 2006 to 2012
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Approved or proposeghnuainvestmenteveldor increasedlectric efficiengyrograms (adr
rampup)are

1 Connecticut: $228 million
1 Maine: To be determined
1 Massachusetts: $498 million
1 New Hampshire: To be determined
1 Rhode Island: $43 million
1 Vermont: $41 million

3.0 Energy Efficiency Assumptions Development

In order to evaluate poté@idtimpacts of increased efficieimeyestmenin New England states,
assumptiongeremadeaboutefficiencyprogram budgetsosts to achieve energy savargienergy
pricesand consumptiolevelsduring the modetiperiod. As describéa detaibelow all of these
assumptioneerebased oronservativextrapolations froraurrentand proposed efficiency program
dataandappropriatedjustments for progragxpansions wereade

3.1 Investment Levels

The modelee@fficiencynvestmentevels werbasedn state plans for expanded efficiency
investmentand studiesf costeffectiveefficiencypotenta commissioned by several states

Modeled investment lesalregeneralljower than levels identified by many of the potential studies,
and more closelyatthsomenewutility/program administratgroposal$o capture all cost

effective efficiencywhile optimumnvestmentevelsvouldvaryamonghe New England states

due to climate and demographic differemc@sder to maintain consistgna singlenvestment
levelwas chosebased omnnual state savings targ#ts important to note that whibeirrent or
plannecefficiency investments igiaen statenaynot exactly match modeled investment letreds
goal of the analysis is to understandvkeallmacroeconomic benefits of expanded energy
efficiency programandthere is no need to match planimeestmentgxactly

Target savings for electric efficiency prograramodeledat a conservative level thahievea
2%redution in energyconsumption per year. Thisuldresult in a target budget for Connecticut
that is slightly higher than the $244 million recommended in the 2009 Integrated Resource Plan
Thetarget budget for Massachusettsughly equivalent to what has been propgmg@dogram
administratorgtaking into consideration the assumptiohig@nalysis that measures that save
more than one fuel are paid for proportionally by the consuneaichinfel. Consultants to the
Massachusetts Energy Efficiency Advisory Qd&kohAC) have recently recommended a goal of
2.7%electricity savings per year, which would result in an even larger annual efficiency budget

For natural gas, the target savings level is 1.25% of annual consumption. This hagudts in a
Massachugstbudget than the 20pposl of$113 milliors but asubstantialllowerbudgethan

would be required to mebe minimum 2%nnuas avi ngs goal recommended
consultant$ Propane, heating oil, and kerogeusregulated fudsjvereanayzed in a combined

run of the REMI modelAn annual savings target identcalatural gad (25% was used for

unregulated fuelbased othe similarity of efficiency measudoeseating fuels and lack of fuel

specific studieslTarget investmeitgvds are shown below ingtre 4.
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Figure 4: Modeled Expanded Efficiency Program Investment Levels (after ramp-up)
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Modelednvestmentevels are ramped up from current budgets at 50% growth ger year

electricity and natural gas, antD806 per year famregulated fuelgr whichlittle or no program

funding currently existsIhis rampup schedulgypically residin a 35 year expansion period
beforetargetievels are reachedfter the target level is reacheddelednvestmentevels increase

atthe rate of inflation. In cases where no program currently exists, a conservative first year budget is
assumed. Efficienaywestmergaremodeled for a total of 15 years, including the-tgnmgeriod.

Program impacts are moddi@danother 20 years ¢apturehefull economic benefits achieved

over the life of efficiency measures.

Modeledefficiency programs drgther divided into three market segmesasimercial, industrial,
and residentiaFollowing conventional program evaluation technidieesmercial and
industrial market segments alemticahssumptions for efficiency measures and savings. The
investmensplit betweenesidentiacommercial, anthdustrial segments is based on prop@ition
energyonsumption by each as reported &lt$. Energy Information Agen&tA) 826 database
(20052008 average)lt is also assumed that 10% of C&I spending is on public buildings

3.2 Program Costs and Energy Savings

The ostof a particular efficiency meagarlliedn the yeait occus, while savings associated

with that measure accrue for the duration of the measuieolifexample, a measure installed in

2010 will have its full cost reflected in that year, with per year energy savings occurring every year
over its lifespan. Thisppvi des a mor e accur awordecormdi@e! of t he
impacts.

Values used to calculate the economic benefits of efficiency measunesarzedh Table2.
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Table 2: Summary of Efficiency Investment Cost Assumptions

Electricity Residential C&l Units
First-Year Program Costs per Annual Savings- Energy 425 375 $/MWh
Lifetime Program Cost per KWh 0.035 0.027 $/KWh
First-Year Program Costs - Capacity 3300 2500 $/KW
Average Participant Copay 12% 32% %
Average Measure Life 12 14 Years

Natural Gas and Non-Regulated Fuels

First-Year Program Costs per Annual Savings 80 30 $/MMBTU
Lifetime Program Cost per MMBTU - Energy 4.00 2.00 $/MMBTU
Average Participant Copay 20% 45% %
Average Measure Life 20 15 Years

Thesecostvaluesarebasedn recent efficiency potential studiedinformation provided by

efficiency programdministrators The values for unregulated fuels are assumed to be the same as
for natural gas, given the lack of existing programs and the similarity of measundbdfe®iee

It is important to note that while thasduesre informed by current programs in the region, they
maynot match the characteristics of existing efficiency peogractly The cost®f additional
efficiency measuremdeled herare germally higher because the proposed programs are designed
to capture a greater amount of effici¢hag existing programéverage firsyear cost and

measure lifealuedor electric efficiengyrograms in this studyesignificantlyargerthanthosefor
existing programs. Thiscrepancseflectghe fact thahew lighting standards itadkeffect in 2012

will increase the cost of lighting efficiency improveraedta general commitment to use
conservative assumptighs study

Funding for energyfefiency measures can be divided into two main categories: program and
participant. Program spenddegives fronstateor utility efficiency prografudgets. &t the
electric and natural gas scenduiodingis assumed tccrueexclusively from rateger funds.For
theunregulated fuetsenario funding essumetb accrue fronfuel surchargdor all consumers

of those fuelsParticipant spending consists of custom@age required for most efficiency
measures.

3.3 Avoided Energy Costs

Thebenefis of avoided spending electricity and natural gasmsumptiorare calculated using

data fran theAvoided Energy Supply Qéetg England: 200ddReponprepared bgynapse

Energy Economiégor states and program administrators in the regiooided costvaluesare

calculated separately for each state. For electricity in Connecticut and Massachusetts, the states are
broken into two areas in the Synapse repothislneport, for both statéise valuefrom the larger

(and less urban) a@he more conservative (lower avoided cost) igias used

The savings for heating oil, propane, and kerosene are calculated using EIA projected®nergy price
from the Annual Energy Outlook (AE®Eference Casd-ortheseunregulated fuelsis
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approprate to use the full delivered cost of energy as the avoideecansiheydo not have a
fixed-cost delivery infrastructure.

Theimpact of reduced electricity consumption on overall energy and capacity pecesner
Reductiorinduced Price Effect®RIPE),isalso based on the 2007 Synapse repogseTh

additional savings to all ratepagegsicluded in thealculation ofiet electricity costemand
reductiorinduced gce effects are not considered for natural gas and unregulated fuels.

3.4 Efficiency Program Labor and Materials

Thebreakdown o$pending on labor, materials, pruyramadministration was assigned to
categories in the REMI model based on information obtained from Massachusetts and Connecticut
programs, as well as a prior sttatymissioned by the Connecticut Clean Energy Fund

The contractor materials were further broken down to more accurately represent spending in
efficiency programs. Most of this spendingviétinthetwo broad REMI industry segments for
general constation and construction tradddowever sincethe majority of economic activity in
these categories is not related to energy efficiency, the REMI model inpadgistedo more
accurately represehe impacts of energy efficiespgndingn construtton and construction
trades Details are shown Appendix 1

3.5 Scenarios Developed

Individualscenarios were developed for modelawip of the three main fuel typssctrity;

natural ggsnd unregulated fudishichinclude#2 fuel oil, kerosenand propane For eacluel
two sulsets of scenarios were develoBesiness as Usual (BA&hd ExpandedEfficiency. In

the BAU scenario,Wwasassumed that thene&sno spending on energy efficiency, while the
ExpandedEfficiency scenarimssumedpending levels described ab&ast and consumption of
energyvere calculatdgdr each state for each scenalioonomic impacts for each scenario were
calculateavith each statactingindividually and with all stateging simultaneously.

4.0 Energy Benefits of Efficiency Investments

Like existing efficiency programs, the modeled expanded efficiency scenario produces energy savings at a
cost that is less than supply. The significantly higher levels of efficiency spending would produce
substantial deictions in energy consumption and a corresponding reduction in energy costs for the

region.

4.1 Energy Saved

The energy saved in each gé#re analysis is the differenceveen the BAU scenario and the
Expanded Hiciency scenaridBAU electriciticonsumptionvasbased othe most recertyear
average (20e2008) oftonsumptiorby segment and stdEHA-826. Consumptiorwasincreased
annually for each stdig average load growth from the 2009 N&® England O-year basecase
forecast

BAU consunption leveldor natural gas and unregulated fueld theemost recerilA 4-year
average (20606) ofconsumptiorby segment and state for each fuel. fihisewas increased
annuallypy the average consumption growth for each fuel from the EIAlAmargy Outlook
(AEO) forecast through 2030 for the New England region.

Consumptiorreductionsn the expanded efficiency scenario for a given gesobtained by
adding annual savings of all efficiency medkathad not reached the end of theifuildeves At
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its peak, this efficiency investment would result in reductions in grejeatgy use in New
England of 26% for electricity, 21% for natural gas, &do28nregulated fuel8AU and
Expanded Hiciency scenarsdor each of the threfeel types arghown inFigureb.

Figure 5: New England Energy Consumption for All Scenarios

150 w
! -

120

90

60

s BAU
30

Electric Consumption (TWh)

== == Efficiency

0

450 -‘
360 -
270 -

180 -

Efficiency
BAU

90 -

0

Natural Gas Consumption (TBTU)

500

=)
|£_D _-“_—=—:
= padC——
c -
£ 400 - - e
he) il
a e a.
- e e
£ - -
2 300 - - e e w
c
S
@ 200 -
©
LE B A
- 100 - )
8 == = Efficiency
K
% 0 : ; ; ; ; ; ; ; ; : : : . : : :
c 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
)

4.2 Reduced Energy Spending

BAU electricity costwere calculatadingthe most recend-year average (268808) of EIA826

reported delivered costs bgreent and state. This cost was increased eatthaaaunt fothe

average load growth from the 2009-NB€Wv England.O-year basease forecador each state and

by a real price increase of 0.43% peytheagstimated real generation price gresgilimedn the

2008 Connecticut Integrated ResourcelPTaansmission and distribution cosese also

assumed tgrow at0.43% per yeatWhile the growth rate in the IS@w England forecast

implicitly includecurrent efficiency program investmenis,dbes not significantly affect the

model s accuracy in projecting the HKkpahdeder ence
Efficiency scenarios.

BAU costs for natural gas and unregulated fuelshasmost recertyear average (260306) of
EIA reported costs by segment and state for eaéh foarder to account for growth in average
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consumption and increasing fuel pricest wereincreased each yeaingthe EIA Annual Energy
Outlook forecast through 2030 for the New England region.

These adjusteshergycostprojectionsvereused for both the BAU aritkpandedEfficiency
scenarios. In the latmrenariprogram and participarsts of efficiency investments were added,
andthe resultingavings were subtractedbtain the net engrgosts.Over the20092030period,

the net decrease in projected enaogis in New England would be% .®r electricity5.1% for
natural gas, and %6or unregulated fuel@AU andEfficiency scenario costs for each fuel are
shown inFigure6). Theseenergy cost decreases would galdhgs of @ billion for electricity $%6
billion for natural gasand $5billion for unregulated fuel consumésa total of $0billion in
consumer savings

Figure 6: New England Energy Costs for all Scenarios
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4.3 Avoided Emissions

Reductions in energy consumption also eaaissionsAvoided emissions @O; (the primary
greenhouse gas pollutant from fossil fuel combldtierto energy savings of expanded efficiency
programs were calculatsdmdtiplying the energy saved by the appropriate emissions factor
Results arshownin Appendix 2 The avoided emissions factors for natural gas and unregulated
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fuelswere obtained fromtableA4 o f t h €000U.S Grednltbdsd Gas Inventpry Report
Annex 23 For electricity, the average New England avoided emissiovesrdezivettom the

ISO New Englan@007 New England Marginal Emission Raté4ARadysisjectededuction in

CO; emissioathat would result from implementing EhgandedEfficiency spending scenario in

all New England states is showRigure?.

Figure 7: Avoided CO2 Emissions

Reductions imnnuakmissionsf CO; are projected tpeak afl8 million short tons for electricity,

5 million short tons for natural gas, @mdillion short tons for unregulated fuelstallifetime
emissions benefits fraexpanded efficiency programs for all three fuels would be 536 million short
tons

Lower emissions not only provide environmental benefit, they also reduce consumar costs
cap and trade systeEmergyefficiency investmentecrease demand for electridityer
electricity demand reduces emissi@miated with energy productReducedemissions

lead to lower demand for emissions allowances, lower prices focepaahlower cap

and trade costs.

5.0 Economic Benefits of Efficiency Investments

This chapteexploregshe economic benefitd expandingreergyefficiencyinvestmentsor electricity,
natural gas and unregulated fuel consummepactsaremeasureth terms ofobs, outg@$tof business
saleslvaluadde($ of Gross State Product), aedl disposable igmmaeated annually by the modeled
efficiency investments.

Economic impactsf increased efficiency investmamezvaluated independently éach fuel in each
state, under the assumption that the state acts alone. An additional scenario evaluates the net regional
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