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Executive Summary

The way energy is used can be dramatically impyoeddce unnecessary wastee Canadian
economy has become more energy efficientimes but in common wittmost countrigsignificant
economi@nergy savings potential remairtapped Thiswastecosts consumsand industry, and
stunts theeompetitiveness of tleeonomy.

Improved eergy efficiency reducasergyaste while providing the same or bettet tdgervice

(heating, lighting, etcl}.isa lowcostenergyesourceptionthat delivers multipkconomic, societal

and environmental benefitsnergy efficienayeduces the neéad purchase energy supply, and in the
processlelivers significant direct financial savings to consumers and industry throudjemedyce

bills. In this study, the efficiency programs modeled return $3 to $5 in savings for every $1 of program
spendingand otal net benefitd dollars left irCanadiar@pocketsd from $94billion to $22illion

(see Figure ED).

The goal of thianalysigs to understand theverall macroeconomic imp&cm a range of energy
savinggenerated bgnergy efficiency prograntn other words, howlollars spentn energy efficiency
and theresulting direct savinfisw throughprovincialkeconomiesand impact overall eaamicand job
growthin Canada(See diagram on page 5.)

Figure ES-1: Total Lifetime Energy Benefits versus Fifteen Years of Program and Participant Spending 1
National cases where all provinces implement programs for all fuel types simultaneously
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Overviewd Macroeconomic Modeling Study

Thisstudybuilds orE N E Bnergy Efficiency: Engine of Economic Growth in E&20412) @acadas
the same framework to quantify tibil netmacroeconomic impadsiollars ofGross Domestic
Product (GIP) and job$ from costeffectiveenergy efficiengplutionsacross alLanadian provinces.
The study considers electric, naturabgddiqud fossil fuel (light and hedwgl oik) efficiency
programs that gerate energy savingsdasidential, commerdiastitutional and industrial sectors
(transportation sector not include@he macroeconomic impacts are modeled using grouitice



policy forecastingiodel by Regional Economic Models, Inc. (REWE study also estimates
provincial and fextal tax revenue impacts for two representative national scenarios

The project teamonsisted of analysts from ENBunsky Energy Consultirand Economic
Development Research Grouphe team was assisted by a projecingi@@mmittee, which included
representatives froNatural Resources Canada and the National Energy Boanébrial advisory
group consisting g@rovincial departments of enengyities and other expexrivas also consulted.

ENE did not modespecifiexisting or plannesherg\efficiencyprograms.As a result, this study does
not provide prescriptive energy efficiency solutRaiher this is an attempt to quardifyange of
savings targefsee Table E$) that areconsideredobust toaggresivebutrealistiand achievable
based orosteffectve savings potential studasd experience in other jurisdictioRsr example,
Nova Scotia redad demand for electricity &gproximatel§.526 in 2012, and the current North
Americarieade® Massachusetfishas approved an annual electric satanggst of 2.60% by 2015.
The underlying costs and benefits for each scenarisesieohahéargetsn Table ESL. This
approach muls ina range oéconomic outpwgand indicatorée.g. GDP per $1 of program spending)
that can be applied to generat#e targeted estimates of the econbemefits for a chosgatan.

Table ES-1: Annual Efficiency Savings Targets by Fuel Type (% of Annual Consumption)

BAU+ Scenario

Mid Scenario

High Scenario

Electricity 1.00% 1.75% 2.50%
Natural Gas 0.75% 1.25% 1.75%
Ligquid Fossil Fuels 1.30% 1.75% 2.50%

For electricity and natural gas three savings targets refl@can incremental (up to li#grease in
saving®vercurrent levelsf effortin most jurisdictiondBAU+); b) a level of effort that woudthce a
province among ctent leaders (Mid); and, dYerth Americarleading level of effofHigh). Liquid
fossil fuel energy efficiency savargdargely unexploited, which meansthereigni f i cant
f r wandtmékearelatively higBAU+ annual reduction targathievablelt is important to note that
the savings targets are not in addition to existing efforts (i.e. savings from existing utiigyhpragra
been added back into provindi@eimand forecasts). Altueenergyefficiency scenasdeliver cost
effective energy savings. (gfficiency savingsstlesghan supplying additional energy).

Other impressive direct benefits include 11,200 to 30,000 petajoules (PJ) in lifetime energy savings and

maximum annual engrgavings ranging from 720 PJ to 1,500 PJ at the national level. To put the
maximum anual savings in context, Qudbec
approximately 1,138 in 2011. Also, total greenhouse gas (GHG) emission redaasdeanl are

approximately 650 to 1,650 Mt £0Maximum annual avoided GHG emissions under theanme

tot al

energy

scenario are 69 Mt G&) or 10% of Canadld®tal GHG emission in 2011

Modeling Results

Theresults of thenacroeconomic modelingdaiax revenue impact assessémt nationallevel
scenariod are summarized tyefollowingfive keyfindings In total 122 federal and provincial
scenarios were asses3dte ful report with detailed appenelds avkible atwww.enwe.org

1. Energy efficiency significantly increase$sDP andstimulates growth inemployment

dtaion pwa g

(exclud

Other assessments of energy efficiency programs show large direct savings to consumers and growth in

enegy service jobs. Byoking at the broader, macrasmmic impaco f

t hhose

sadyi ngs,

El



shows that theavings gendeal by efficiency programs frees up monayeferspendinfin the
residential sector) and promotes increased competitiveness among lasltressasided economic
output. ThissignificantlyncreaseGDP, household income, and job creaitin@anada compared to
the baseaseeconomic forecastUnderthenationab a | | scenares$usarizeth Table ES:

1 Averagannual spending of $1.9 bill[@AU+ scenarig$4.B (Mid), and $8.5BHigh)over
15 yearsesults in aet increasima GDP of $230B$387B, and $583B, respectjwelgr the
study period20122040) This is$8 to $50f GDP for every $1 of program spending.

1 The scenarggeneratanet increasef 1.5 millionto 3.9 milliorjob-years (ong@b fora period
of one year)or52 to 3Job-years per milliodollars of program spending.

1 The maximum annuaétincrease in GDP ranges fré&OB to $48Band the maximum annual
netincreas in employment ranges fra2i,000 to 30400 jobs.

1 This is anet impactssessmenThe modeling results incorpotrtiie negative ratepayer effects,
or costs, to fund programs and losses from aveleeicity generation.

Table ES-2: Summary of Canada-wide Economic Impacts from Electric, Natural Gas, and Liquid Fossil Fuel
Efficiency Programs under Three Investment Targets (2012-2040) i Cases where all provinces implement
programs for all fuel types simultaneously

Canada -- All Fuels BAU+ Mid High
Total Efficiency Program Costs ($2012 Millions) 28,564 67,617 127,780
Net Increase in GDP ($2012 Millions) 230,407 386,970 582,504
Maximum Annual GDP Increase ($2012 Millions) 18,798 32,704 47,586
GDP per $1 of Program Spending 8.1 5.7 4.6
GDP per $1 of Program & Participant Spending 4.1 3.5 3.3
Net Increase in Employment (Job-years) 1,489,260 2,548,842 3,885,402
Maximum Annual Employment Increase (Jobs) 121,406 209,969 303,523
Job-years per $Million of Programs Spending 52 38 30
\é%tézgi?]r; per $Million of Program & Participant 27 23 29

2. Most of the economic impactis from savings that flow back into local economies and
increase the competitiveness and productivity of business and industry

While energy efficienpyogramgeneratgrowth in energy servipds(and associated sjiller
effects), it is thpersistenéffect of the savings realizeddmnsumer and industry that drive8B856 of
the overall macroeconomic impatbwer energy billsausencreases iother forms of consumer
spending, for eraple renovations, dining out, and travel. Lower energyduitesduce the costs of
doing business in the region, bolstering the global competitiveness of local emglps@reting
additionatlemand for products and sersit&oughout supply chainbhis findingexplais why

energy efficiency is such a powerful economic stimulus and effective means of generating jobs.

3. The benefits are distributed across sectors in the Canadian economy.

Energy efficiency prograpendingndthe resulting energpvings generate economic tfiamdjobs
across a wide rangesettorgsee Figure E&). Thesectors of the economy related to delivénimg
efficiency prograngsconstruction, retail sales, professional sgreicd manufacturidgsee more
increasg employment in the early years (Z0P5) when efficiency program implementation is
modeled After 2026housbolds and industry continue to readi@ergy savings alodver energy bills



These savings haae even bigger influencelooaljob creation, particularly:iretail sales,
travel/tourism and food servicesanufacturing, constrimt, and professional services.

Figure ES-2: Total Net Employment Impact in Canada by Sector (2012-2040) i Case where all provinces
implement programs for all fuel types simultaneously
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4. Simultaneous implementationof programsfurther increases the economic impact.

When provinces implement efficiency programs for morenkedunel type at the same tiime

economic benefits are even gredter example, under the natianaéstment scenasim Table ES,
thesimultaneous delivery of efficiency programaliftrree fuel types adds $12llfonin additional

GDP under the BAU+ scenario, $20.5B under the Mid scenarg&28&dunder the Higlscenario

In terms of employment, simultaneous delivery a8dS2)®0job-year§BAU+), 118,000 jolears

(Mid), and 171,000 jgiears (Highip the national e@momy compared to the sum of scenarios where all
provinces implemented efficiency programarfiyione fuel typeSimilarly, theveralleconomic

impact is geater in ases when multiple provinces implerafitiency prograns the same time

5. Energy efficiency investments increasgovernment revenue.

Inherent with the introduction of &fiency programsfisancial relief for consumers and businesses
through reduced fuel purchases and avoided saldgwaver, this study shethat the net increase
in economic outpweneras additional tax revenue timatre than compensat®r theloss. Under

the case where all provinces implement efficieograps for all fuel typesheaverage annuaét
increase ipersonal income tax, corporate income tax, and saleketetionss up to$2.7billion at the
federal levelindas high a$2.0billion at the provincial level



Introduction

Energy is an essential part of everyday life. Energy powers agpichagaipment, provides heating
and cooling functions in homes and buildings, and fuels the transpodsaddigb people. Yet, across
Canadahe same level and quality of seemgeyed today can be achieved using much less energy
Eliminating energy waste will reduce energy costs for consumers and business, improve industrial
competitiveness, adds ths study show&drive significant economic growth and jobs.

Energy effi@ncy policies and progradediver eargy savings and reduce wabtstead of purchasing
electricity and fuel, energy savingssande Oprocu
building codes set by government, as well as through energy efficiency programs administered by
utilities, government, and/or independent organizations. The International Energy Agency (IEA)
recently call ed ener gyandesthtédithatiwghoeffigiendy, HEA mendberl d 6 s ©
countries 0wouloddndmpayn fd a&outteathsds mareregergy than they
currenttly wuse. 6

In addition to being an abundant and-émst energy resourgption, energy efficiency generates
individual and econonwjide benefits Efficiency programs reduce demand for energy supply, which in
turn:

1 Lowers consumer and induginergy billsresulting in savings that are invested in local
economies, increasing productivity, and creating jobs

1 Realuces théurden on existingnergy infrastructure and the need for new@stty upgrades;
Improves the energy intensity of an economy, incré&asihgnd nationahergy security;

1 Generates neanergy benefits, for example improved productivitganfbrt (e.g. better
lighting, insulation, draft proofing), water savings, and improved health and safety;

1 Reduces the energy burden of vulnerable populdtegiag income for other basic needs such
as food, housing, and medication;

1 Reduce®nergy poverty ampbvernment spending on fusiagtance programs
1 Helpscosteffectively reduce greenhouse gas emissidrgher air pollution; and
1 Helpsmitigate against the trend of rising hezdtle costs by curbiag pollution

=

Despite the muftle benefits, market failures limit investment in energy effiterery when energy

efficiency ishe costeffectiveoption(i.e. #iciency savings that cost g supplying additional

energy). Efficiency programs likedhes modeled in thisuglyaddress market failures by offering

access to information and support as well as financial incentives that help customers and business make
efficiency upgrades such as improved building insulation, testing and sealindigin-efficiency

lighting, andhighperformance boilers and water heaters.

As interesin and implementation ehergy efficiency increases, it is important to understand the
economic impact of these investment chdibesh from the point of view of those investing in
efficiency measures and the economy as a whole. , Tioedditect effectdi.e.the amoat of energy
and money savédrom efficiency programs are regularly evaluated and it is understadfidiémetye
programs delivesignificantirectsavingso consumers and business. This study addressestthe
guestion: To what extent do these sa¥iogysthrough economies aimdpact overall economic
conditions and job growzh



Study Overview

This project i sEnergyE#iciency: Ergineooh EcandmicEskb®th in E&30dr2apCanada
and uses the same frameworguantify thenetmacroeconomieripactsd in terms of dollars déross
Domestic Product (GDPhd jobsd of costeffectiveerergy efficiencgolutionsacrosghe ten

Canadian provinced.he study considers electric, natural gas armtifbgsil fuekfficiency programs

that generate energy savings in the Residential and the Commercial and Industrial (C&I) market
segments. The macroeconomic impacts are modeled usingeowidte policy forecastingpdel by
Regional Economic Models, Inc. (REMH) total, 12hational and provincial scenariesevaluated.

The study also estimakeghlevel provincial and fedhl tax revenue impacts for two representative
national scenarios

The project team consisted of analysts from ENE, Dunsky Energyti@griBEC), and Economic
Development Research Group (EBRup). The team was assisted by a projechgteemmittee,

which includedepresentatives froNatural Resources Canada and the National Energy Board. A
informal advisory group oépresentates from provincial departments of enaugiities and other

expers was also consulte8teering and advisory committee input was solicited in the development of
themodelingassumptionand inputsandto reviewthe draft final report.

The purposef this study is to understand the overalfoeaonomic impact froenergy efficiency
prograns. ENE did not modedxisting or plannegfficiencyprograms; rather this is an attempt to
guantifya range olfiypothetical levels effort that areonsideredobust to aggressive, bealistiand
achievablbased orosteffectivesavings potential studaasd experience in other jurisdictionke

study results are applicable even if they do not exactly match planned invtastmeittipliers for

GDP andjobs can be applied to more specific investment levels to generate estimates of economic
benefits for a chosen provincial rampgplan.

Canadan Energy Use Snapshot

This study considers energy efficiency programs that reduce demand for electriciss natata

liquid fossil fual(light and heavy fuel 9)iin the aforementionedectors of the Canad economy
Transmrtation and agriculture end use denaaedot induded nor is fuel used for electricity

generation Energy demand from thié @ndgas sector is also excluded so a® rverestimate the

energy sangs and thus economic benejéserated by energy efficiency prograhne sukset of

demand included in this assessment was approximately 5,000 PJ or 63% of total end use demand in
Canada in 2011 (see Figuré 1).

This study combines the commercial/institutional and industrial sectors into one C&l market segment.
At the national ieel, the breakdown between thsidential and C&l market segments is approximately
26% versus 74% (degure 2¥. Within these sectors, the fuel types covered in this study account for
approximately 85% of total secondary energy consumption.

i The aergy systems in the territoriesnaeaningfully different and require gdeonsideration outside of this

particular assessment

i The study assumes limited opportunity to implement upstream oil and gas energy efficiency programs. Demand from
these facilities is removed from the industrial sector demand forecasts (natuedirgatspetroleum products), and

thus the estimates for energy savings on which the economic impacts are based. Figure 1 includes end use demand from
the mining, oil, and gas sed@pproximately 804 PJ in 2@ds it is difficult to establish wipatrtion of that demand

is from the mining sector and mobile sources.



Figure 1: End Use Demand in the Residential, Commercial/Institutional, and Industrial Sectors, by Province
and Territory (2001-2011)
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Figure 2: Secondary Energy Use in the Residential and Commercial and Industrial Sectors and by Fuel Type
in Canada (% Share, 2011)
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The breakdown between lftypesd and to a lesser extesaictorsd will vary between provinces.

Proximity to resources as well as historic decisions based on energy prices and resulting investment in
energy infrastructure contribute to the fuels consumed in each province or region (se@Hedde 1).
regionadifference# fuel use, among other fastinfluence thenodeling inputs for each province,

and the macroeconomic modeling results

Table 1: Secondary Energy Use in the Residential, Commercial, and Industrial Sectors across Canada by
Fuel Type (% Share, 2011)°

TeEict:o%ies AB SK MB ON QC ATL
Electricity 32% 13% 28% 45% 28% 58% 34%
Natural Gas 33% 56% 57% 44% 47% 20% 5%
Light & Heavy Fuel Oil 6% 6% 5% 3% 4% 7% 29%
Other 29% 25% 10% 8% 21% 15% 32%

In terms of energy efficiency in the Canadian coNegxt,al Resources Canadaffice of Energy

Efficiency estimates thte improvemenin energy efficiency tife Canadin economy between 1990

and 2010 was approximately Zbaéhdthat these gaimeducedotalenergy us@ncluding

transportation energy ug®m what it otherwise would have bbgmpproximately 1,680 PJ in 2010

This level of energy savings is approximately equal to the maximum annual energy savings under the
highest investmesteario in this study (see TaBlen pg. 1B however,\en with prioefficiency

gaindn the residential, commercial, and industrial seti@®energy savings underHligh scenario
areadditionatosteffective investment opportunities

All provinces haveome form oenergy efficiency poies angrogransin place; however, the scope

and scale of the investment varies. As in other jurisglitiene remains significant potential to reduce
energy wasia CanadaThe IEA estimates tharder the current policies and programs of its member
countries, two thirds of the economic energy efficiency potential will be untapped through to 2035.
Realizing theosteffective savings will benefit consumers and industry by reducing enerdy bills an
increasing competitiveness, and as this study demonstrates, past and future imvesarggnts
efficiency translateto significant economic growth and job creation.



Methodology

The study was conducted in three @had he first phase establithesnegy efficiency policy
scenarioandthedirect effect$ i.e.energy savingsogram spendirigvds, and dollars of energy

saving® associated with each scenario, which are quantified and summarized in the next section of the
report Thesalirect effects are key inptdsthe economic modated in the second phase to estimate

the macroeconomic impsof the various energy efficiency séesarThe third phase involvesigs

outputs from the economic model to estincatEnges in govener tax revenue fronmvestment in

energy efficiency. The three phases are briefly describedMolelibvnal information with respect to

the model and the modeling assumptions and inputs is provided in the appendixes.

This study i s d&nerggBfficienaysBngine of BdonoBitN& @vth in E§304r2) Canada
which followed the same structure to assesased investment in energy efficiency to approximately
capture all cosdffective energy efficen(efficiency that cost Iéksan sipplying additional energy) in
Quebec, NewBrunswick, Nova Scotia, and Prince Edward Island foretieegy types (electricity,

natural gas, and liquid fossdléd light and heavy fuells) with investments sustained over-geks
period.The current stly generates modeling inputs and results for the remaining six provinces as well
as reruns for the initial provinc@san updated giirovinces REMI modeli The nationainodeling

results include all ten provinces.

Phase 1: Model Assumptions and Inputs

To assess the macroeconomic impacts of energy efficiency, ENEmitbrkechsky Energy

ConsultingDEC) to create policy scenatiioat could be compared againstilginess as usual

economic forecast generated by the model. This involved devetoypimgiiass and direct effects for

each policy scenario, which DEC did using thesfadue p-d owo ¢ anal ysi s process

1. Energy Savingd The REMI economimodelinputsareultimatelybased on the total units of
energyaved under eagolicyscenario. Thi®p-down approacmvolves establishingange of
energy savings tag@o of annual consumptioioy each fuel typgsee Table)2For electricity and
natural gase three savings targets reflect: a) an increfugntall%)ncreasan savingsver
current levels of effoh most province@BAU+); b) a level of effort that would place a province
among current leaders (Mid); and, c) a level of effort that would approacbkfédctivstefficiency
and make a provincdéeader in Ndh Americar(High). Liquid fossil fuel energy efficiency savings
are | argely unexploited, which | ewhyarslatigelygni f i c
high BAU+ annual reduction target is achievable.

Table 2: Annual Efficiency Savings Targets by Fuel Type (% of Annual Consumption)

BAU+ Scenario Mid Scenario High Scenario
Electricity 1.00% 1.75% 2.50%
Natural Gas" 0.75% 1.25% 1.75%
Liquid Fossil Fuels 1.30% 1.75% 2.50%

i The avoided electricity costs ftbva Scotia were updated to incorporate new publicly availabl@ttetavise, the
inputs for Québec, New Brunswick, Nova Scotia, and PEI remaamtbd he modelingesultfor the individual
provincial runs vary betwegtndies as a result of moving from a fiegion model based on 2007 Statistics Canada
data to a ten province model based on 2008 data, and because the results are nowipges&2eti2usase year.

v No natural gas programs were evaluated in Prince Edward Island or Newfoundland and Labrador

10



To note, ENE did not model existing or planned energy efficiency proBramscespecific
considerations that affect the actual level oktfestive efficiency savings in a jurisdieti@ngiven
timeshould be addressed throudhligpotential study Theeconomic outputs and indicators (e.g.
GDP per $1 of program spending) from this study can then be applied to generate more targeted
estimates of the economic benefits for a chosen plan.

Provinciaknergydemandorecast$or each fel type were acquired from the National Energy

Boardv The effect okxisting or planned utility efficiency programs are removed from forecasts (i.e.
units of energgavedare added back into the forecasts, effectively increasing projectedvdemand)
Thetargetsn Table Zarethenapplied tdhe adjustedrovincial energy demand forecasts to generate
three levels ahcrementahnnual energy savings over a fifteen year (20i2026)or each fuel
type(see Figure 8) The BAU+ target is aidved inyear one and the rarmp period for theMid

and High targetsrethree and five years, respectivielgremental annual energy savings are divided
into two market segmeritasedn the breakdown in Appendix.A4

Figure 3: Baseline Demand Forecast (All provinces, all Fuel Types) and the Demand Forecasts under the
Three Energy Efficiency Savings Targets (BAU+, Mid, and High)
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VTo maintain consistency with ENEOG6s initial energy effi
energy demand forecasts om t he Nat i 0200®Enerdy FiduRgfeyend® Case vebi@ sised.
Newf oundl and and Labradords provincial forecast for Re:

Demand from the oil and gas sectors was removed framddisérial forecasts so as not to overestimate energy

savings, costs, and benefits. Where possible, electric and natural gas forecasts were checked against other utility and
provincial forecasts.

"' The results of this study show the economic impafftadémcy programs compared to a case with no programs. The
intent was not to model existing savings plus an additional, for example, 1% savings per year.

vi The actual level of annual savings in a province may already exceed the BAU+ scenario.e Faleetxanity!

demand in Nova Scotia was reduced by approximately 1.52% in 2012 as a result of efficiency investments.
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2. Program and Participant Cost® Efficiency programostsrepresent the total level of investment
required to run progrartizat achieve the target level of savings. These costs include program
administration and financial incentives. Participantepstsenthte total level of investment
required by individhls and businesses that participate in an energy efficiency program after taking
into account the costs borne by the program administPaittgram and participaspiending
introduces new costs to segments olioited economy as well as new investments oretfiés
elsewhere (e.g. higfiiciencyequipment manufacturensstallation contractgreand these direct
effects are key inputs for the model

Thefinal cost structuré unit program and participant cadts based onxastingprovinciakenergy
efficiency program costshere availablandother assumptions regarding the measure costs
(participant costs plus incentives), and costs related to an increasing level dftedfartit

program and participant codtahich are provided in Appendix Aévere applied to the

incremental annual energy savioggnerate total annual program and participant costs by province,
fuel type, andcharket segment over the fiftgagar investment perio#irstyear and average annual
program costs are also provided in Appenglix A

3. Energy Benefits(or Avoided Costs)d Efficiencyprograms generate direct savings for consumers
and businesses by reducing the need to purchase electricity supply and fuel. The net savings to
consumegand bginesgthe energy savings less the efficiency mdi€e the cost of living and
doing business, which, when input into the model, drive new investment and economic output.

The direct enerdyenefits represent th@onetary benefitom not having to generate or consume

the next (marginal) unit of energy. In this analysis, electric avoided costs include avoided energy,
capacity, and transmission and distribution costs. For natural gas they include the commaodity price
plustransporation andlistribution costs. For light and heavy fugltbié avoided costdeemed

equal to the market pricBEC used existing or where necessary develepieldd cost forecasts

for each province and fuel tyjsee Appendix A7

Average effici@my masure lifespans (see Appendixak® applied to the incremental energy savings
to establish annual lifetime energy savings for each efficiency investmentBoereaoaed cost
values (e.g. $/MWh) wetteenapplied to the annual lifetime enesayings to generate total annual
energy benefits by province, fuel type, and market segment for each efficiency target level.

Sincehis is a net impact assessment, ENE and DEC also developed macroeconomic flow
assumptions related to reduced energy deandmatoduction. Thallowsthe model to determine

what portion of a pr ovi acualbeoffset(amtochwleerec o st (|
Canadpfrom reduced energy demaiitie macroeconomic flows include offgetle electric utility

sector and other relevant sectors (e.g. turbine manufacturers) from lost electricity sales. The study
adopted the National E n ErmergyFutireparts regasiingahe availabdity i o n s
of export markets andfrastructure, and thus does not include sector offsets for natural gas or oil.

vii |n this studyprogram costs are collected from all ratepayers (i.e. the household and business segments of the
economy) regardlessvdiether they adopt efficiency measures. Participant costs are outlaiesbyaf Hubsame

ratepayers. Costs are allocated between the segments based on the spending breakdewbsjdizatiosy.

x The scope of the analysis did not includelisstizsly a specific list of efficiency measures that would be implemented
for each province, fuel type, and target scenari o. I
and unit costs were established using a top down apraiaestimated program and participant costs to implement a
portfolio of measures to achieve the specified level of effort. The strategic approach for the policy or investment
scenarios as well as efficiency measures that could be included in proghasgrertfirovided in Appendix A2.
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4. Costeffectiveness TegoWh i | e t he i nvestment scaearmpaderggos ar
efficiency potential studpe coseffectiveness f D E C 8 s wesederedusindhree standard
industry benefit/cost testéie Total Resource Cost téke Progna Administrator Cost tesind
the Participant TestAll scenarisexcept for twaeturned net positive sags< In other words,
thismacroeconomic assessment is based ceffaxgie levels of investment in enegfficiency.

Phase 2: Macroeconomic Modeling

Economc Development Research GroEPR Group) was retained to condd tnodeling for the
study, and usdtle multiregion Pbcy Insight + model by Regiofadonomic Model, IncCREMI).

The REMI model is a dynamic economic model that integrates four methodologi@sitpytdables,
General Equilibrium, Econometric, and Economic Geog?afitdetailed overview of the REMI
model is available in Appendix Al.

A ten provinceREMI model was specificallyilbfor this study to estimatee neteconomimutput

from energy efficiengplicy scenarios by comparing a baseanasel forecast to timewforecast
whenenergyrelateccosts and savingsraew dollars of investment are proposed. In total 122 scenarios
were considerdd establish a broad range of resauftd,can be categorized as:

Provincial Scenarios

A) Cases whemneprovinceimplements efficiency programsdoefuel type (electricity, natural gas,
or liquid fossil fuels) at the three investment levels (BAU+, Mid, High)

B) Cases whemneprovince implements efficiency programgiféwel types simultaneously
(electricity, natural gasdliquid fossil fuels) #te three investment levels (BAU+, Mid, High)

National Scenarios

C) Cases whegddl provinces implement efficiency programgf@fuel type at the three investment
levels (BAU+, Mid, High)

D) Cases whegdl provinces implement efficiency programslféueltypes simultaneously at the
three investment levels (BAU+, Mid, High)

Phase 3: Tax Revenue Impact Assessment

The tax revenuenpacts of two representatiegtional policy scenarioli fmovinces, all fuels at the

0 Mi ddd dahhi gh 6 i nv e sassessaby EDReGvoapl ostgide theeRERII model using a
postprocessor spreadsheet moddie higHevel assessment considered changes to federal and
provincial tax collections for three select tax concepts: a) Personal Income Tax; b) Corporate Income
Tax;and c) Sales Tax.

Effective tax rates were established from Statistics Canada data and federal and provincial budget
documents. These rates were then applied to the REMI output series that were identified as the
economic activity driving the tax revesmaces (e.the personal income effective tax rate applied to
thenet increase in personal income). Additional information on the methodology for the tax revenue
assessment is available ipekualix A9

x Conservatie applications of the tests as no Other Program Impacts (e.g. value of avoided emissions) are included.
xi To be considered cesffective, the benefit/cost ratio must be great than dmebehefit/cost rab for theAlberta

and SaskatchewarH i g h @&l gas acenanos via89due to low natural gas prices and relatively high program and
participant unit costs estimates for the province.
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Direct Effects

The goal of this study is to loakylond the direct effea$ spending on efficiency programhkich are

typically evaluated by energy efficiency studies, and quantify the broader macroeconomic impacts (GDP
and jobs). However, the direct effects are also important, and before eveimgdhside

macroeconomic benefits it is obvious that the benefits from investing in energy efficiency are significant.

Figure 4: Total Lifetime Energy Benefits (aka Avoided Costs) versus Fifteen Years of Program and Participant
Spending 7 National cases where all provinces implement programs for all fuel types simultaneously
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Figure ZLompares the total program and participant spending over a fifteen year pe/202620d 2
the lifetime Bergy benefitthat the investments geaite inCanada. Under the national investment
scenaris, energy efficiency saves $3 foi$évery $ of program speid, and total net savings are
$94 hillion to $22Billion i

In Canada, households alone spent $28B on energy (excaodpaytation fuel&) 2012, anchis

does not includgovernment and utiligpendig on fuel assistance progra$mBy comparison, total
residential sector investmémrogram and participadin the first year under tlemergy efficiency
scenarios is $1.2Redeployingnergy dollars into energy efficiency programs would generate
significant direct economic benefits to Canadian consumers and industry, and as outlined in the
following section, would drive significant new economic growth.

iThe O0OBAU+ &6 s c e.Bdeneérgy saviegs forleteso$fi np r$obgr am spending, and th
returns $3 of savingper $1 of program spendinbhe savings ratio declines at the higher efficiency targets as it

becomes more expensive to procure the deeper levels of savings and more prograndidedissd @rénancial

incentives.
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The total units of energy saveanada under eamhtheenergy efficiency scenaassessed are

provided in Table.3Total lifetime and maximum annual greenhouse gas (GHG) emissions reduced or
avoided are provided in TableApproximately 85% of the energy savings and 83% ebilledh

GHG emissions in Canada are generated in four pro®dritieb ColumbigAlberta, Ontario, and

Quebec

Table 3: Lifetime Energy Savings in Canada by Fuel Type (common units and PJ) under the Energy Efficiency
Targets (BAU+, Mid, and High)

Electricity Natural Gas L'un'Se'TSSS'I TOTAL

Gwh) | () vMm3) | (P (PJ) (PJ)
Total Lifetime Energy Savings
BAU+ 924,126 3,327 125,381 4,649 3,183 11,158
Mid 1,711,096 6,160 220,151 8,162 4,685 19,007
High 2,826,297 10,175 332,400 12,324 7,209 29,708
Maximum Annual Energy Savings
BAU+ 66,649 240 7,421 275 206 721
Mid 120,782 435 11,651 432 268 1,135
High 153,944 554 15,180 563 352 1,469

Reduced or avoided GHG emissi@nsnegatonnes of carbon dioxide equivalent @) were
calculatetty multiplying the annuéktimeenergy savingsgenerated throudtb years of efficiency
program implementati@by the emission factor for the marginal resource or fuel inreaatcp (see
Appendix A Energy savings and reduced or avoided GHi€sns for each province are ptedi
in the tables in Appendix A10

Table 4: Reduced or Avoided Greenhouse Gas Emissions (megatonnes of carbon dioxide equivalent) in
Canada under the Energy Efficiency Targets (BAU+, Mid, and High)

Electricity Natural Gas LIunISe'TSSS” TOTAL
Total Reduced/Avoided GHG Emissions (Mt CO2e)
BAU+ 180 237 231 648
Mid 319 416 340 1,076
High 500 628 523 1,652
Maximum Annual Avoided GHG Emissions (Mt CO2e)
BAU+ 15 14 15 44
Mid 27 22 19 69
High 38 29 26 92
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Macroeconomic ModelingResults

Energy efficiency programs generate savings for consumers, business, and industry by reducing the need
to purchase electric supply and fuel. In addition to lowering energy bills, energy savings drive new
spending andconomic activit§y across sectors and regiém@d increase GDP, iigehold income,

and jobs. This section preseahesresults for the national as wedledsct provincial scenarios, and

showshe significant, econormyde benefits of largeale invésients in energy efficiency.

Overview of the EEonomic Impact

Each evaluated energy efficiency sceraribe segmentedo four major components thae
relevant to generating the econamjgact (positive or negative):

1 Investment Spendingd the annuladollars of new demarfor goods and servicereated
throughefficiencyprograrmrelated spending and the patisint sd i nvest ment to
efficiency measiwge

9 Participant (net) Savingsd the difference between the valuthefannual energy sawsd
households anausinessdbat participate in efficiency prograaml the coghey incuto add
energy efficiency measumea home, office, or factory.

1 RatepayerCostsd thecost to offer the prografresidential program costs are assumed to be
pad by residential ratepayers; C&I program costs by C&l ratepayers).

1 Local Sector Offsets the losse due to reduced demand for energy, which depending on the
case may include some reduction in local utility business and/or fuel retelsalkas lat
industry sector losses when new generation plantd@ngermeeded

Thepattern ofeconomic impaathichresuls stemdrom the characteristics of Heglirect economic

effecs, including: the timing and magnitude of the investment sp@@diB2026); the persistence of

par ti ci p a nstheodgh 2040eratg@payera&osts to fynd proghaomggh 2026; the percent of
residential vs. C&l participants; and the scal e
Assumptions regardingnew dollars of demarade introduced into the model well as historic

economic interdependencies between provinces (and the rest of the world) in terms of traded goods and
services and labour/commuter flows will also affect the magnitude of theotwdahic impact, but to

a lesser extexit.

Once the direct effects have been introdicéde mo del 6 s s et danhpleetwithuct ur al
regionspecific response parameters that describe how an economy functions and adjusts over time
sdves foranalternativennuakconomic forecagivhich is compared to the base case economic

forecast). Embedded in tlesult are dynamic multiplier effects that take the direcs effemintered

in a year and amplify thepogitively or negatively).

The mat important feature here is whgie ofeconomi@ctor(or participant)s experiening a change
in spending poweanr a change in cost structurkthe participants ahouseholdthen the impads
consumespendingl r i v en . I f it is a business (indirect)

xii Historic economic interdependencies are captured within the REMI macroeconomic impact forecasting system and
are conditional on the relative competitiveness of each province (against the national average).
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function (which describes what supplies and servicesithesbuequires to produce igpat)and

t hat b us Hocessetasticitplhet REMItmodel repts a total impact concept, and although it
does not report separate induced and indirectzdrans, it accounts for botfThe totaeconomic
impacts (jobs, sales, GPreal household income) are expressed as a differenvectoaletat that
vale (in a given ygawould be without the program.

National Results

Table 5 and Figures 4 to 6 summarize results from the national scenarios where all provinces implement
efficiency programs for all fuel types (electricity, natural gas, and liquigl®ssitfultaneously at the

three investment levels (BAU+, Mid, and High). Tables 7 to 9 summarize the national results for the
individual fuel scenariod.key finding of the study is thatall of the national (and provincial) level

resultsd regardlessof the scenariod deliver significant net positive total impacts to the

Canadian economycompared to thbase cassconomidorecasthat does not includgelditional

investment in efficiency progratms

Table 5: Summary of Canada-wide Economic Impacts from Electric, Natural Gas, and Liquid Fossil Fuel
Efficiency Programs under Three Investment Targets (2012-2040) i Cases where all provinces implement
programs for all fuel types simultaneously

Canada -- All Fuels BAU+ Mid High
Total Efficiency Program Costs ($2012 Millions) 28,564 67,617 127,780
Net Increase in GDP ($2012 Millions) 230,407 386,970 582,504
Maximum Annual GDP Increase ($2012 Millions) 18,798 32,704 47,586
GDP per $1 of Program Spending 8.1 5.7 4.6
GDP per $1 of Program & Participant Spending 4.1 3.5 3.3
Net Increase in Employment (Job-years) 1,489,260 2,548,842 3,885,402
Maximum Annual Employment Increase (Jobs) 121,406 209,969 303,523
Job-years per $Million of Programs Spending 52 38 30
éc;téggi?]r; per $Million of Program & Participant 27 23 29

Table 5 shows the total program costs over a fifteen year perie2D@&)12nd the resulting increase in
GDP and employment over the entire studp@é2012040). The efficiensgenarios generate a
totalnet increas@ncluding any negative impacts from funding efficieogyapns and changes in the
electricsectorsjn GDP ranging from $230 billion to $583dill This translates into $8 todd%DP

for every $1 of program spendangh3 to $4 for evefyl ofprogram and participant spendiie
maximum annual increase in GlaRgs from approximately $h8lionto $48 billion These scenarios
also generatet@talnet increase in employmenCanadaanging from 1.5 million to 3.9 millionjob
yeargone pb-yeaiis equivalent to one job for a period of one yddn translates into 52 to j8@-years

per million dollars of program spendin@7 to 23ob-years per million of program and participant
spending. fie maximum annual increase in employraages from approximately 121,000 to 304,000
jobs.

wThisisenet i mpact assessment that accourctigafndars 6p rcogrtasm aasd
offsets in the electric utility sector and other relevant sectors (e.g. turbine manufacturers) from lost electricity sales.
Economic response factors (e.g. GDP per $1 program spending) above zero represent a net poshivadiepact.

the study adopted the Nat i oBEnmerlyFHueportg negamingahe dvailabilitg af s u mp t i
export markets and infrastructure, and thus does not include sector offsets for natural gas or oil.
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Figure Sllustraes the annual breakdown of nels by sector under the scenario where all provinces
implement energy efficiency proggéomall fuel ypes simultaneously at the natitedl. The REMI
model tracks employment results across 59 NAICS industries, which ENE has aggregaiéd into the
categories presented in Figure 5

Figure 5: Total Net Employment Impact in Canada by Sector (2012-2040) i Case where all provinces implement
programs for all fuel types simultaneously
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program spending. The reason
spending on energy efficiency
ends in 2026 is so that the
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Figure §below, isolates two years from the above annual employment outgiMides@nariojhe
mid-point(i.e. 201%or the 15 years of efficiency program spending, also knownrasegiment
interval (201:2026)and the migpoint(i.e. 2033) for thpostinvestment interval (202040). Thee
two year® 2019 and 203Bare used tdistingush job impacts tied to implemiegtenergy efficiency
programs compared to tied changemfluencd by thepersistent energavinggenerated by these

programsn the posinvestment periog xvi

x The first midpoint (209) captures some of the accumulating effectstiie growing energy savings; however, the
net increase in jobs during this interval is due primarily to spending related to implementing efficiency programs.
xi The studyassumesnlyfifteen years of programspending so th#éte REMI moded which has Canadian data until
20400 canapproximately captuadl ofthe economic benefits over the lifetime of the meamplkesnentedin reality,
spending on energy efficiency measures would likely not abruiptlG2&land thus employment (and GDP) benefits

would not tapper off as dramatically as they do in Figure 4 (and Figure 6). To note, the model will eventually correct to

zero posR040. The net impact in later years does not reflect a negative sthactgeain the economy.
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Intuitively, in the first interval the most pronounced increase in jobs comes from sectGanaidibe
economy related to delivering efficiency programs: construction, retail sales, professional services, and
manufacturing. In the second intervalskbolds and industry @ensuming fewer units of electricity

and fuel and thugalizind ower ener gy inoreaksedisposable@ooms goeseowad

retail purchases, dining out, travel, etc.; gendoafgmployment in those and othertgex

I ndustryds cost of doing busi nes sesgandgenerdtinogc e d ,
new demand fgrroducts and sepe from domestic and export markets. The fulfillmergvef n

0 o r ddeivesetployment across various seatting Canadiaeconomy, including manufacturing,
construction, professional services, etc.

Figure 6: Total Net Employment Impacts by Sector for Select Years (2019 and 2033 midpoints) i iCase where
all provinces implement programs for all fuel types simultaneouslyat t he fAMi do i nvestment | evel
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In addition to showing how changesach sector contributes to theerall increase in jobs, Figéire

also highlights the difference between the intervals in terms of the magnitude of the overdll increase
61,400 jobs in 2019 compared to 121,500 jobs in 2033. In the first intervalpthie @opacts are

largely the result of efficiency program spendimtipe second interval, thesitiveeconomic impacts

are driven almost entirelythg energgavinggenerated by thedficiency prograntssince investment
spending ended in 202&nd these effects deliver a graaterall increase in jobs

A key finding of this study is that the majority othe economic benefit isderived from the

lifetime savings generated by energy efficiency improvemenas opposed to the initsdending on
program administration amyes$ment to adopt energpfficientmeasuresThe GDP and employment
impacts from implementing an energy efficiency pregramot insigificant; however, this study
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shows that, on average, 86% of the total net increase in GDP and 74% of the total net increase in
enployment in Canada corfinem avoided energy cosighichincrease househaltsposable income,
and improvehe relativeompeitivenes®f industry (see Table 6).

Table 6: Components of the Economic Output (% average over study period) i Case where all provinces

implement programs for all fuel types simultaneouslyat t he AMi do i nvestment | evel
GDP Employment
Percent of Output Resulting from Efficiency Investment 14% 26%
Percent of Output Resulting from Energy Savings 86% 74%

This important fiding is illustrated in Figurewhich reconfigures Figure 4 to shosvdlemeist of the
total effect instead of the net changeniployment by sectoA significant portion of the positive
effect in the investment interval comes from the efficiency program spendieigpo&givesnergy
savings accuriate they exert a largéfeet in the latter years of the investment inteanelare the sole

positive effects contributing to the net increase in job2@St

Figure 7: Increase in Jobs (Canada), Segmented by the Elements Contributing to Total Net Impact: 1) Effects
from Efficiency Program Spending; 2) Effects from $ of Savings; and 3) Utility Offsets i Case where all

provinces implement programs for all fuel types simultaneouslyat t he fAMi do i nvestment | evel
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Note: The figure helps explain the general direction that different policy elements are playing in the
comprehensive simulation's net impacts. Adding these employmentimpacts across segments will
not match the total employmentimpacts fromthe "All Provinces/All Fuels/Mid" comprehensive run.
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Tables 7 to 9 summarize thsults for theemaining national scenarid@hese are caselsene all
provinces simultaneously implement efficiency programs for one fuel tygeeiavéistment levels
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Table 7: Summary of Canada-wide Economic Impacts from Electric Energy Efficiency Programs (2012-2040) i

Cases where all provinces simultaneously implement programs for one fuel type

Canada -- Electric BAU+ Mid High
Total Efficiency Program Costs ($2012 Millions) 20,219 45,568 84,683
Net Increase in GDP ($2012 Millions) 96,722 183,289 281,964
Maximum Annual GDP Increase ($2012 Millions) 8,832 17,479 26,192
GDP per $1 of Program Spending 4.8 4.0 3.3
GDP per $1 of Program & Participant Spending 2.8 2.6 2.4
Net Increase in Employment (Job-years) 677,775 1,270,371 2,001,637
Maximum Annual Employment Increase (Jobs) 58,119 114,094 172,641
Job-years per $Million of Programs Spending 34 28 24
éc:)l:éry]/dei?]rgs per $Million of Program & Participant 20 18 17

Table 8: Summary of Canada-wide Economic Impacts from Natural Gas Energy Efficiency Programs (2012-
2040) i Cases where all provinces simultaneously implement programs for one fuel type

Canada -- Natural Gas BAU+ Mid High
Total Efficiency Program Costs ($2012 Millions) 5,300 14,022 27,476
Net Increase in GDP ($2012 Millions) 21,553 37,000 51,674
Maximum Annual GDP Increase ($2012 Millions) 1,976 3,527 5,152
GDP per $1 of Program Spending 4.1 2.6 1.9
GDP per $1 of Program & Participant Spending 15 1.4 1.2
Net Increase in Employment (Job-years) 172,459 297,309 424,658
Maximum Annual Employment Increase (Jobs) 13,457 23,527 33,477
Job-years per $Million of Programs Spending 33 21 15
é%tér)]/gi?];s per $Million of Program & Participant 12 11 10

Table 9: Summary of Canada-wide Economic Impacts from Liquid Fossil Fuel (Light & Heavy Fuel Qils)
Efficiency Programs (2012-2040) i Cases where all provinces simultaneously implement programs for one fuel type

Canada -- Liquid Fossil Fuels BAU+ Mid High
Total Efficiency Program Costs ($2012 Millions) 3,045 8,027 15,621
Net Increase in GDP ($2012 Millions) 99,622 146,111 220,437
Maximum Annual GDP Increase ($2012 Millions) 7,030 10,029 14,242
GDP per $1 of Program Spending*"" 32.7 18.2 14.1
GDP per $1 of Program & Participant Spending 16.4 12.0 11.2
Net Increase in Employment (Job-years) 586,715 862,684 1,287,924
Maximum Annual Employment Increase (Jobs) 44,574 61,193 82,395
Job-years per $Million of Programs Spending 193 107 82
é(:)tér)]/gii;s per $Million of Program & Participant 97 7 65

xi The GDP and job reaction factors for liquid fossil fuels are significantly higher due primarily to the high price of fuel

oil (and thus avoided energy costs) relative to electricity and natural gas. Lower unit programscitisté mmeere

low-cost savings opportunities are also a factor
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Anotherkey finding from the study is that ecamic output is greater wherovincesmplement
efficiencyprograms for all fuel typsimultaneouslyk-or example, under thationainvestment

scenarig the simultaneous delivery of efficiency progaaross all threfael types addil2.6 billion
(BAU+), $20.6 billiorfMid), or $28.4 billion (High) additional GDP to the national economy
compared to the sum of thelividual fuel prograni$able 5 vsTables 7 through) QWith respect to
employment, simultaneous delivery adds over 52,3@ajsiiBAU+), 118,000 jgbars (Mid), or

171,000 jolyears (High)This is die toheightened competitiveness created by greater energy savings
from multiplefuel programs running in tandem

Econonic output is also increased wheare than one province is implementing efficiency programs

for one or all fuel typesor example, the simultaneous response when all provinces implement electric
efficiency progras® under the Mid scenardadds $13.2 billion and over 53,000/gdrs to the

economy compared to the aggregate of the results for the individual provincial elecffiabfens

versus tdles in Appendix A0 The simultaneous effect is also priefee the other fuel types, and

when all provinces implement programs for all fuel types simultanaahgymultiprovince cases

each province reaps the benefits of its own program yieldimpg snéngs, anehen a provinces

linked to a surrounalj trade area(t)at is/arealso benefiting from an energy efficiency program, a

larger economic gain occurs. The-epdl effects are generated by increased competitiveness-and inter
provincial trade. A province will satisfy some of its new irdemahd througtithin-province

production, which requires additional supplg&sne of which will come from other provinces. The
remainder of the increased internal demand will be satigi¢dzpyovincial imported goads and

service® which have é&come more competitively priéeas well as labour from surrounding

provinces.

StandaloneProvincial Results

Table 1Gummaizes the GDP and job response faqter dollar of spendirfgr the scenarios where

one province implements efficiency progfamall fuels simultanedusAs previously statethe

study is a net impact assessment that accounts for ratepayer losses to fund the programs as well as utility
sector offsetsRatios above zero represent a net benefit or gdas opposed to 1, as ia standard

benefit/cost test). In allof theprovincial scenarios, investing in efficiency generates in a net positive
increas@ terms of GDP ahjobs Results for each province by fuel type and investment scenario are
available in the tables in ApgienA10

There are a number of factors that explain the variation between provinces in terms of the level of
economic outpudnd resulting metrics in Table hen energy efficiency spending is introduced into
an economy, the provinspecific responsg a function of:

1T The size and compr ehens.i vismlatisnshipmall suaourgingo vi nc e
provinces in the model in terms of trade flows;

1 The relative costf-doing business and caftliving conditions in the province;
1 The magitude andiming of the net energy benefits. energy benefits minus spenphiig)

xvii A province wittemaller cumulative energy bemedy still have a higher 2012$ based GDP infifaetalizs net

energy savings sooner than a province that spends a lot to achieve lafgedvoc ost i f t he | atter p
period is relatively |l ong (net savi nrgnemiraldecmstheimpag | at er
may be as large as expected, but the result is reduced when scaled back to a 2elte¥fdasiasied CPI

assumptions in the model.
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1 The Residential versus C/I split with respect to the net energy benefits since directing savings
into the C/I market segment of the model has a greater economic impact;

1 The scke of the investment in the context of a province (i.e. as a percent of GDP), and other
characteristics of the direct effects from a pgdyario, as outlined on page 16

Table 10: Provincial Economic Total Impact Metrics i Cases where each province implements programs for all
fuel types simultaneously at each investment level™

Provincial GDP Provincial Employment

o SDPperSiet | rogram & paricpan: | | obears pershilen | "% ooy

Spending Participant Spending

BAU+ | Mid | High | BAU+ | Mid | High BAU+ | Mid | High | BAU+ | Mid | High

BC 124 | 9.2 | 5.8 7.2 6.1 | 44 77 57 37 45 38 28
AB 7.8 45 | 3.6 3.8 28 | 26 38 22 18 18 14 13
SK 6.2 38 | 29 2.8 22 | 20 42 26 20 19 15 14
MB 7.2 46 | 3.6 3.7 29 | 26 56 36 28 29 22 20
ON 6.0 41 | 34 3.0 25 | 24 42 29 25 21 18 17
QC 9.7 59 | 4.9 5.1 3.7 | 3.6 72 44 37 38 27 26
NB 6.4 38 | 2.7 3.4 24 | 20 51 31 22 27 19 16
NS 7.9 53 | 4.0 4.3 33 | 2.8 63 42 31 34 27 22
PE 4.6 28 | 21 25 18 | 15 44 28 21 24 18 15
NL 5.2 35| 2.8 3.0 23 | 21 40 27 22 23 18 17
Canada 8.1 57 | 4.6 4.1 35 | 33 52 38 30 27 23 22

Forexamplein Table 11British Wlumbia, Ontario, and Quékae the leading provinces in terms of

total electric efficiency spending and energy Iseinefiever, the GDP per $1 of Program and

Participant Spending Ratio varies significantly. In additidgfetences between the underlying

makeup of the provincial economies, there are factors from the scenarios developed by DEC that affect
the results. British Columbia may not have the largest emexfgg (eee scenario in Tablg bt the

province outranks all others in terms of cumulagitenergy savings. British Columbia has the highest
ratio of energy benefits per dollar of spending, primarily due to having relatively low efficiency program
costs and relatively high avdidests in later years. The magnitude of the net enez{jislzerd the

sectors that receive théma larger share of the avoided costs directed at the C/IcGastaell as the

fact that ratepayers begin realizing net benefits sooner, all contthmitelativelliigh results in BC

Tablel11:1 I | ustrative Comparison of Key Factors Contributing to &
Electric "Mid" Scenario
BC ON QC
Total Energy Benefits (Nominal $M) 50,764 70,021 60,105
Net Energy Benefits (Nominal $M) 40,393 28,421 38,472
% of Avoided Cost to C/I Sector 7% 7% 73%
GDP per $1 of Electric Program Spending 9.6 25 4.8

xix The modeling inputs and results are based on data that was publicly available as of Algtist 2848.0f
di ffer

Ont ari o,
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Energy Efficiency, Economic Growt h, and

The fAr eb o uinhk comdept that energy savings from improved efficiency are offset by a smaller
corresponding increase in energy use (and emissions) i is a real and intuitive phenomenon. However,
there is much debate about the magnitude of the effect, and little empirical evidence to support claims
that the majority of energy savings, or even a meaningful amount, would be offset by a corresponding
increase in demand i either at the micro- or macro-level.™*

Energy efficiency drives economic growth and it follows that the increased economic output i GDP,
income, and jobs i will require energy and result in additional consumption. However, energy spending is
only a small portion of GDP (6-8%), which means, on average, less than 10 cents of every dollar saved
and re-invested would likely be spent on energy.12 In general, the increased demand for energy will be a
fraction of the energy saved.

A simplified example: A homeowner in New Brunswick benefits from an efficiency program and reduces
heating fuel costs by $2,000, and uses the savings to hire a contractor to build a new deck. Energy costs
make up approximately 2% of wood products delivered by sawmills.™*** If the energy used to transport
the wood and builder(s) to the job-site and power the equipment is considered, a conservative (i.e. high)
estimate of the energy costs embedded in the deck is 5%. Since $1 spend on heating oil is
approximately $1 spent on energy,™ of the $2,000 invested, $100 (or 1/20”‘) could arguably contribute to
the rebound effect.

Further, the additional energy purchased is not necessarily fossil fuels. Using the above example, over
50% of the energy consumed by the forest product sector is renewable fuels and cogeneration is
common.™*® The additional economic activity generated by efficiency may result in a relatively small

bump in energy use elsewhere, but total energy use and GHG emissions will be significantly reduced.

While increased energy consumption may be the result of increased economic activity, this does not
change the fundamental improvement in energy productivity i the amount of energy needed to provide
services i which energy efficiency delivered.

[Excer pt ed fEmegyEfiEieme& 6Engine of Economic Growth in Eastern Canada]

t

xx |n reality, distribution and marketing are also included in thaipeost of heating fuels (equal te2000).
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Tax Revenue Impact Assessment

It is important to consider tax revenue changes as a result of new policy measures and investments. This
is especially relevant to energy efficiency policies and programs which on the surface reduce demand for
energy and fuel sales, and thus governmertlkactions. However, the results of this study show that
efficiency programs drive significant economic growth across all sectors of the Canadian economy, and
the efficiency stimulus has a net positive impact on government tax collections.

This sectin presents the results of the tax revenue impact assessment for the case where all provinces
simultaneously i mplement efficiency programs fo
on the methodology and assumptions, as well as thefresulh seond representative scenéradl

provinces, simultaneousbh f uel s at t he darélavgldblé in AppenéxsA9.me nt t ar

Federal and Provincial Tax Revenuémpacts

The assessment considers three tax concepts: 1) Sales Tax, PhPenseriax, and 3) Corporate

Income Tax. To estimate the change in government tax revenue, an effective tax rate for each of the tax
concepts is applied to a specific REMI model me
in sales and pgnal income tax are derived from net personal income impact results, and changes in
corporate income tax are derived from net GDP impacts.

For all three tax conceptise significant increase in economic activity generates additional tax revenue
that would more than compensate for the direct loss of provincial and federal salestianscisthm

reduced fuel sales (see Table 12). In other words, the spending on efficiency measures, the improved
competiveness of industry, themeestment of enerdyll savings, and the resulting job growth all
contribute to net increase in government revenues. Direct sales tax losses (see next section) are
embedded in the net (sales tax) values in Table 12.

Table 12: Average Annual Tax Revenue Change at the Provincial and Federal levels for Select Taxes (Million

2012%) i Case where all provinces implement programs for all fuel types simultaneouslyat t he AMi do i nvest me
Net New Revenues, Average Annual
(Million 20128$)

Million 2012% Sales Tax Fersonal Corporate Sum
Federal $289 $1,267 $225 $1,781
British Columbia $71 $77 $23 $172
Alberta $0 $109 $33 $143
Saskatchewan $17 $24 $6 $47
Manitoba $20 $31 $4 $55
Ontario $167 $204 $54 $425
Quebec $141 $203 $35 $380
New Brunswick $9 $10 $2 $21
Nova Scotia $14 $19 $4 $37
Prince Edward Island $2 $2 $0 $4
Newfoundland & Labrador $6 $6 $2 $14
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Direct Sales Tax Losses

To estimate the sales tax losses that are embedded in Table 12, federal and provincial sales tax rates wer:
applied (net exemptions)divect scenario data developed by Dunsky Energy Consulting projecting
annuabill savings by residential, commercidljratustrial customers

Table 13resents the decreaserovincial and federal sales tax collectlemsall three fuel types, the
majority of the energy savings occur in the Commercial/Industrial (C/I) market segment. See Appendix

A9 for results by fuel type and market segment.

Table 13: Direct Sales Tax Losses from Reduced Fuel Sales (Million 2012$) i Case where all provinces

implement programs for all fuel types simultaneouslyat t he AMi dd investment | evel
Direct Sales Tax
Foregone, Average Annual
(Million 2012%)
Federal $569.7
British Columbia $1.2
Alberta -
Saskatchewan $9.1
Manitoba $3.1
Ontario $291.5
Quebec $139.4
New Brunswick $10.4
Nova Scotia $21.4
Prince Edward Island -
Newfoundland & Labrador $13.1

To note, the direct annual saleddases may be oxstated athere is likely to be additional fuel
consumption as each pr opersonatimcde a®DP (seedaextypoxpr oduc e s
page 25 for more information on the rebound effect). Also, for both the tax revenue impacts and the
direct sales tax loss¢he values should be interpreted as more indicative of revenue changes near 2012
as no projections of tax policy has been attempted.

26



Conclusions

This study demonstrates that eneffigiency provides importagtonomywide benefits in addition to

thedirect participant savings on which efficiency programs are often justified. By expanding the analysis
to a macrdevel assessment of the economic impacts of energy efficiency (including ratepayer costs and
losses to electric generators and fuel sig)pENE and & collaboratorshow that energy efficiency is

a unique energy resource, capable of generatificasignet economic benefitdlie Canadian

economy.

Energy efficiency policies and programs are already dedinergygaving anéconomic growtin
Canada If all provincesvestedn efficiency prograntver a 15/ear perioct the target levels
assessed in this stuldg total net increase GDP and employmemtould be approximately: $97 to
$282billion (2012$) angi78,0@0 to 2001000 jobyeas from electric efficiency; $22 to $52 biHiodh
173,000 to 423)0job-years from natural gas efficiency; and $100 tbi#R20and587,000 to
1,288,00 jdb-years from liquid fossil fu€light and heavy fuel g)iefficiency

Simultaneous actidri.e. simultaneously implemengtegtric, natural gas, and liquid fossil fuel
programsn a province oacross all provincégesults in even greater economic benefits due to
increased competitiveness, tptewincial trade, andr@r synergistic effect For the national
scenariosjrmultaneous acticadds approximatehi 2.5 billion in additional GDP under the BAU+
scenario$20.5 billiorunder the Mid scenario, and $28ltbn under the High scenari@sulting im
totd net increase in GDP of $230 billi&387 billion, ands83 billion respectivelyln terms of
employment, simultaneous delivery adds over 52,6@xjsi{BAU+), 118,000 jgbars (Mid), and
171,000 jolyears (High) to the national econdamya totd net increase in employment@gf89,000
job-years, 2,549,000 jpbars, and,885,000 jepearsrespectivelyUnder the national mrdnge
scenario, the maximwamnual increase in GDP is $88on (2012$), or approximately equivalent to
1.8% of Canadd s G D Pxilf The rAaQirhu2n.annual increase in employment is 210,000 jobs,
which is approximately 15% of the unemployment level in Canada%it2012.

A key finding of this study is tlenly approximately 2566 lesof the macroeconomic impacais

result of the direct spending by program administrators and program participants and reiiged non
effectg(e.gadministration costs and incentives plus participant spending to mffidiesieappliances
and equipment, contractor jobs to implement a weatherization peygtdocal spendimgsulting

from those salaries, etcThe majorityd 75%or mored of thechanges teconomic output is a result

of the direcenergy benefitgalized by househs|dusiness, and indusaigd the ensuing nalirect
effects When househddealizeower energy billthere are increasesther forms of spending such
as dining out, renovations, travel/tourism, etc. Lower energy billsadsotihe cost of doing boisss

in a region, improving in the procéesrelativeompetitiveness of industwhichdrivesadditional
growth.

This finding helps explain why energy efficiency is such a powerful economic stimulus and effective
means of geerating jobs. It also helps explain why a dynamic macroeconomic modeling study that
captures the persistent energy benefitoyeryear in addition to threhorttermprogramand

participant spendiregfectsd which basically swap one type of speridimanotheid delives higher

results and economic multipliers than other studiedl. scenariod national and provincidlthe

“Canadads t otwasl1.820 Bilfon (2002$p 0 1 2
xi The level of unemployment@anada in 2012 was estimated tb 388,40@eople.
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macroeconomic response facterg. GDP per $1 of program spending) are above zero, which signifies
a net positive impasince the REMI model results include ratepayer costs to fund the program and
negative utility st offsets

The results of the tax revenue impact assessment indicate that the significant increase in economic
activity generates an increaggvernmentax revenue that would more than compensate for the direct

loss of provincial and federal sales tax collections from reduced fughsialethe case where all

provinces implement efficiency programs for all fuel types at #tengednvestment leydie net

increase in personal income tax, corporate income tax, and sales tax at the federal level is approximately
$1,781 million, and at the provincial level the net increase in collections is approximately $1,298 million.
This is a higlevel estimatef the net fiscal impacts.

The levels of energy efficiency investment and energy savings considered in this study are significant. At
the national levedbtal lifetime energy savings range from approximately 11,200 t®29ara0

maximum annual engrgavingsare 720 to 1,50%J. To put the savings in conteQiyebeé s t ot al
residential, comercial, and industrial end use derfexaluding transportatiowps 1,156J in 20112

The potential GHG emissions reductions are alsongaaniAt the natinal leveltotal reduced or

avoided missions are approximately 650 to IWtGDO.e,andthe maximmm annual reduction in

GHGsis 40 to 90 Mt Ce2. Maximum annual savings at theramde investment levie69 Mt CO.e

dis approximately equalto 10% ef€a d a d s t (ot 12% of ®tal ernergyi sectorsemissions)
201120 While the levels of investment and savings are significant, it is important to reiterate that the
efficiency programs modeled are-effstctive investments (efficiency savings are lower cost than
supplying additional energy).

Consumers benefit fromengy efficiency programs that lower energy bills, improve living standards,

and create jobs. Industry benefits from energy efficiency programs that lower energy bills and the cost
of doing business in a province and improve itsveetaimpetivenessidincrease market shasalé€s
Government benefits from increased revenue, reduced spending on fuel assistance and other social
programs, and avoided healthcare costs associated with air emissions and pollution. In general, the
Canadian economy as whmeefits from a lowaost energy system that attracts and retains industry

as well as the significant growth irsqeal income, GDP, and jobs as a resuivesting irtheenergy
efficiencyesource
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APPENDIX Al16 REMI PI+ Policy Forecasting Model

This appendix describes the economic model used in the study and additional background information.

The multiregion Policy Insight + (Pl+) economic model by Regional Economic Model, Inc. (REMI) is
used to quantify the economic impact obuarenergy efficiency investment scenarios. The REMI
model is a dynamic model that integrates four methodologie©upuit tables, General Equilibrium,
Econometric, and Economic Geography. For more informationysgeemi.com/theemimodel

In REMI, a provincial economy is composed of five blocks: 1) Output; 2) Population and Labor Supply;

3) Labor and Capital Demand; 4) Wages, Prices, and Profits; and 5) Market Shares (sé&¢ Higure Al

a multiregion model (of teprovinces) you can enegisiteneconomies such as iigére A1l that
exhibitinterregion feedbadbkr labor flows (commuters) andde in manufactured goods aadrices.
UniqguetothR EMI  mo d el a maconpe i hegidnal ecamdicimpadt frameworks

thelinkage o t he O mar ket shares®6 bl ock. Po-bfi ci es or
doing busiess for an industry in a region | | affect that industryds rel
the national average for that industry) and its &bitéyain/gain sales within its own region, elsewhere

in the multiregion marketplace, amichde outsidef the country.

Figure Al1-1: REMI Economic Forecasting Model i Basic Structure and Linkages

Reduced local sales tied to Investment tied to new
lower energy/fuel demand technologies
................................................. s
Population & Labor Market
Supply Labor & Capital Demand Shares

{4
/) N

| I

Wages, Prices, & Profits

Energy savings
i to participants

Ratepayer effects

Source: EDR Group, Inc.
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The REMImodel identifies estimates of the economic (and demographic) afnpaete policy
scenario by comparing a base @aseal forecastusing the above structure/feedbatks the annual
forecast wheanergyrelateccostsand savingsr new dollars of westment are proposed (ite
alternative forecgstFigure AR portrays this relationshifgo note, the underlying data used to build
the ten provinces REMI model is from Statistics Canada (last historic year 2008).

Figure A1-2: Identifying Economic Impacts in the REMI Framework

‘What are the effects of
the proposed action?

REMI Model
—=* Action i
M- - — Baseline valve for all
external pelicy variables
]
= a Control Forecaost

Source: EDR Group, Inc.

For the study, the polispecific changes (i.e. the annual change in program spending, participant
spending andnergy benefit @voided energy costs) related to each fuel type/efficiencgdangeio

are introduced in the province where the action will occur. To introduce the changes into a province in
the multiregional REMI model it is necessary to desghbethe spending buys and from which

sectors, and further the predominandeaafisectors.An offset in spending on deferred future capacity
investmentand/or saless also described (i.e. sectors that will see less husimes®mbination of

annual ratepayer effects (to fund the program and participafipoaket), and the kee of the

avoided cost beneflefines thaet energy savings by broad custorfiee <egmmetcial/Industrialet

energy sawadises are allocated between commercial and industrial, and then distributed across the mix
of relevant NAIC$dustrieg59 within a province using the fsblares contained within the model.

When a province has an economic event (a shock, positive or negative) irrdggomailimodel, the
model's structure depicting how that province will respond is activatedreatset of crof®rder
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(province) influences (spillovers) fri@nthe policy's relative competiveness effects, and from (i) trade
flow responses that province has with every other pmasdefined in the modd&lhe dynamic can

be compounded whextl provinces pursue the policy at the same time, and a simultaneous solution will
be driven by direct policy changes within each province and how those exert spillovers on every other
region in the model

Translating the ways in which a proposed engligy/program will affect energy customers (e.g.

change in price, consumptionr b ot h) , a r eyficienoydreplace anportedmurchasese | f
of energy generating inputs with more locally provided energy conserving devices/services3t and the co
to achieve these goals are relevant direct effects that exert an influence on the locdFigcmaomy.
Al1-3,below enumerates the set of direct effects that are possibldvaigd aange of energy
policiesprograms. Not all of the diteeffects Isown were considered with respeche energy

efficiency scenarios analyzed. Excluded from the REMI simulations were monetized environmental
benefits, norenergy benefits (not identified), and renewable energy aspects.

Figure A1-3: REMI Model Capabilities to Capture Energy Program Elements in the Regional Economy

Direct Economic Effects Other Economic Effects
§ ) @ N
Program & Participant Regional Economy
Spending
* Program Admin expenses
* Incentivesto Participants ® Lower HousehoidLiving Costs
* EE equipment A 5 7
o Installation & audit services Import-Substitution for equipment and fuels
N / ® |ncreasedordersforlocal goods and
( : ) services
Household, Business &
Institutional Savings ® Re-spending of addifonal worker income
* Reduced EnergyPurchases
* Received Subsidies, Incentives ® Other Shiftsin Purchasingand Spending
* Non-EnergyBenefis ) K PaﬁemsbyHouseholdsandBusinessesj

-
Energy Supplier Shifts

* Reduced Retail Energy Sales &
supply chain effects

* Reduced Purchasesfor Out-of-

State Fossil Fuels « -
\ ) 4 Regional Economic Growth \
= Impact
Equipment Manufacturers & A e Blcinads Salés
and Installers
* IncreasedSales for Local ®  Increased Gross Regional Product
Products and Services
. Y, ® IncreasedJobs
- \ -
Environmestol Benelits Increased Household Income
* Reduced Polution Emissions \ J

a >

Source: EDR Group, Inc.
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In addition to fuehnd targespecific assumphs used to frame tiemergy efficiency scenarios, the
following assumptions were necessary to assignosspeeific direct information into appropriate
policy levers in the REMI model:

1 Scenario data (investment cost, avoided energy cost, program related costs) pertaining to the
0C&l1 6 segment was first all ocat ed/7pe@entCommer c
respectively), and then to the underlying (NAICS) industries within each categorysissg Stat
Canada 2010 energy consumption data.

1 ENE and Dunsky Energy Consultm@vided estimates of i{@rovinciaimacroeconomic
flowsas a basis fagolating the local extent of (within province) reduced industry activity when
demand for a fuel is reducasdaaresult of energy efficiency.

1 New investmerdemands that arise from eneffigciency adoption will requlogalcontractor
labor for the inmllation share of fuspecific projectsithin a customesegment. All other
i nvest ment requirements represent ebpetificars of
regional purchase coefficients will determine how much of those dollars tramklate sales.

1 ENE provided the composition of investment goods and serviezgefgy efficiengyrogram
spendingnd for participant spending by fiypkeand bycustomeisegment (seppendix A3.
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APPENDIX A2: Energy Efficiency Target ScenaricOverview

There are many ways to aohithe energy savings targethl&A2-1, below illustrates a mix of
potential strategies aimed at meeting the tardetble 2 (page JL6f this report.To note, it is
assumed that government enabling polididsewiecessary to achieve the more aggressive levels of

energy savings; however, the cost (and associated benefits) of developing and implementing these

policies are not included in this assessment.

Table A2-1: lllustrative Overview of Strategic Direction that Informed the Development of the Inputs for Each
Efficiency Investment Scenario

Strategic Direction of Scenarios

measures are pursued

BAU+ Scenario Mid Scenario High Scenario
Summa Intensify moderately current | Put provinces among EE Put provinces as EE leaders
’V effort leaders (ie. No. 1)
Degree to which low cost Aggressive Relatively Aggressive Extremely Aggressive
measures are pursued
Degree to which high cost Moderate Aggressive Extremely Aggressive

Financial support

30-40% of costs

50-60% of costs +
preferred financing (low
cost/interest-free)

70-80% of costs + preferred
financing (low cost/interest-
free)

Government policies

BAU

BAU + some enabling
policies (enhanced building

mandatory building
labeling)

codes & product standards,

Aggressive enabling policies

The following are examples of potential low and high cost efficiency measures that may be included in

the provincial program portfolios modeled.

Table A2-2: Examples of Low and High Cost Energy Efficiency Measures for Each Market Segment

Residential

‘ Commercial/lnstitutional

Industrial

Low Cost Measures

Lighting (CFLs, LEDs)

Lighting (HPT8s, LEDSs)

Lighting (HPT8s, LEDSs)

Energy Star Appliances

Controls

Energy Efficient Pumps

Air Sealing

Energy Efficient Refrigeration

Energy Efficiency Motors

High Cost Measures

Insulation

Efficient Boilers

Efficient Boilers

Energy Efficient Heating
Systems (e.g. heat pumps)

HVAC Retro-commissioning

Production Line Upgrades

Solar Domestic Hot Water
(DHW)

Efficient Chillers

Efficient Chillers
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APPENDIX A 39 Efficiency Program Spendhg Allocation by Industry Sector

This appendix summarizes the allocation assumptions related to energy efficiency investments. The
tables show what percent of total spending on energy efficiency programs and by program participants
goes to which industry sector in the model.

Table A3-1: REMI Industry Allocation for Program and Participant Spending by Market Segment for Electricity

Electricity

Program Spending Participant Spending
Supplying Industry
(Local & Not Local)
Wood Product Manufacturing 1% 0% 0% 1% 0% 0%
Non-metallic Mineral Production
Manufacturing
Machinery Manufacturing 3% 8% 15% 3% 9% 17%
Computer, Electronic Product

Residential Commercial Industrial Residential Commercial Industrial

1% 1% 0% 1% 1% 0%

Manufacturing 1% 3% 3% 1% 3% 3%
Electrical Equipment, Appliance

Manufacturing 2% 10% 15% 2% 11% 17%
Plastics, Rubber Product

Manufacturing 2% 2% 0% 2% 2% 0%
Wholesale Trade 1% 2% 2% 1% 2% 2%
Paper 2% 0% 0% 2% 0% 0%
Construction 63% 54% 45% 70% 60% 50%
Retail 15% 0% 0% 17% 0% 0%
Professional Senices 4% 14% 14% 0% 11% 11%
Utilities 6% 6% 6% 0% 0% 0%

Table A3-2: REMI Industry Allocation for Program and Participant Spending by Market Segment for Natural
Gas & Liquid Fossil Fuels

Natural Gas & Liquid Fossil Fuels

Program Spending Participant Spending
Supplying Industry . . . . . . . .
(Local & Not Local) Residential Commercial Industrial Residential  Commercial Industrial
Wood Product Manufacturing 1% 0% 0% 1% 0% 0%
Non-metallic Mineral Production
Manufacturing 1% 1% 0% 1% 1% 0%
Machinery Manufacturing 5% 13% 25% 6% 14% 28%
Computer, Electronic Product
Manufacturing 1% 3% 3% 1% 3% 3%
Electrical Equipment, Appliance
Manufacturing % % % 6% 6% 6%
Plastics, Rubber Product
Manufacturing 2% 2% 0% 2% 2% 0%
Wholesale Trade 1% 2% 2% 1% 2% 2%
Paper 2% 0% 0% 2% 0% 0%
Construction 63% 54% 45% 70% 60% 50%
Retail 10% 0% 0% 11% 0% 0%
Professional Senices 4% 14% 14% 0% 11% 11%
Utilities 6% 6% 6% 0% 0% 0%
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APPENDIX A4 o Efficiency Program Spending Sector Split

The efficiency spending is split between two market sedResidential and Commercial/Industrial
(C&l). The breakdown in Table-A4s based on the demand share in the National Energy Board 2009

Energy Futu(Beference Case) for each province and fuél titpe.also assumed that 10% of C&l
spending is on lic buildings, which is accounted for differently in the REMI model.

Table A4-1: Ener gy

Ef ficiency

Program Spending

ASplito

bet ween

Electric Natural Gas Liquid Fossil Fuels
Residential C&I Residential C&l Residential C&l

Newfoundland

BAU+ 40% 60% - - 60% 40%

Mid 36% 64% - - 60% 40%

High 33% 67% - - 60% 40%
Ontario

BAU+ 30% 70% 48% 52% 23% 7%

Mid 28% 72% 48% 52% 23% 7%

High 27% 73% 48% 52% 23% 77%
Manitoba

BAU+ 40% 60% 25% 75% 5% 95%

Mid 36% 64% 25% 75% 5% 95%

High 33% 67% 25% 75% 5% 95%
Saskatchewan

BAU+ 20% 80% 25% 75% 4% 96%

Mid 18% 82% 25% 75% 4% 96%

High 16% 84% 25% 75% 4% 96%
Alberta

BAU+ 18% 82% 40% 60% 1% 99%

Mid 15% 85% 40% 60% 1% 99%

High 13% 87% 40% 60% 1% 99%
British Columbia

BAU+ 36% 64% 52% 48% 6% 94%

Mid 32% 68% 52% 48% 6% 94%

High 28% 72% 52% 48% 6% 94%
Quebec

All 35% 65% 19% 81% 19% 81%
New Brunswick

Al 35% 65% 19% 81% 19% 81%
Nova Scotia

All 26% 74% 19% 81% 19% 81%
Prince Edward Island

Al 26% 74% 19% 81% 19% 81%
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APPENDIX A5 9§ Efficiency Measure Lifespan

Energy #iciency measure costs aagtings are accounted for in the model in the year in which they
actually occur. For example, an average measure installed in 2012 will have its full cost reflected in that
year, with per year energy savings occurring every year over its lifespyeafd,0depending on the
fueltypeandinvestmenscenarigBAU+, Mid, or High)xii This provides an accurate model of the

me a s u r-woidseconoeni@ impacts.

Table A5-1: Average Energy Savings Lifespan (Years)

Electric Natural Gas Liquid Fossil Fuels
BAU+ Mid High BAU+ Mid High BAU+ Mid High
NL 12 13 16 - - - 17 19 22
ON 13 14 17 17 19 22 15 17 20
MB 12 13 16 16 18 21 15 17 20
SK 13 14 17 16 18 21 15 17 20
AB 13 14 17 17 19 22 15 17 20
BC 13 14 17 17 19 22 15 17 20
QC 13 14 17 16 18 21 16 18 21
NB 13 14 17 16 18 21 16 18 21
NS 13 14 17 16 18 21 16 18 21
PE 13 14 17 - - - 16 18 21

Table A5-2: Average Energy Saving Lifespan by Fuel Type and Sector (Years)

Residential Commercial & Industrial
BAU+ Mid High BAU+ Mid High

Electric 10 11 14 14 15 18
Natural Gas 21 23 26 15 17 20
Liquid Fossil Fuels 21 23 26 15 17 20

xxii Developed by Dunsky Energy ConsulfidbgC) and based on existing programs and ®&Merience and
expertise.
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APPENDIX A6 6 Program and Participant Costs

The electric and natural gas unit program costs for British Columimé analgram and participant

costs for Manitoba are based on publicly available dataantheprc e s d ener gy ef fi ci
budgets (utility or government data). For British Columbia, the electric program incentive value was
removed from participant spending, and because
scenario,costser e scaled according to DECOds escal ator .
spending) were adjusted to be roughly the same as those of Manitoba.

In Ontario, totaklectrigprogram spending at the portfolio level as well as total annual saéivengs a

portfolio and sector levels are available in Conservation and Demand Management (CDM) reports. To
generate the additional level of detail needed to determine the breakdown of unit costs by sector and
type of spending (administration, incentiveadrcgpant), the ratio of program versus participant

spending from Manitoba and British Columbia was applied. Measure costs were thenlim®ught in

with other jurisdictions, and administration costs were adjusted to maintain the $/kWh costs from the
OPA data. Natural gas costse based on program data from Union Gas; however, adjustments were
made using data from British Columbia and Mani't
level of spending in Ontario; 2) the savings targetsasyuanption that measure costs (participant +
incentive) should be similar across provinces; and, 4) experience from other jurisdictions.

In the jurisdictions without publicly available d&tierta, Saskatchewan, and Newfoundand
LabradoB theelectric and natural gas unit costs are based on an average of British Columbia and
Manitoba, and at the portfolio level the unit costs have been adjustedndfar the sector mix in
eachprovince.

The liquid fossil fuels unit costs are basedomalti nat i on of: 1) ENEGO&6s New |
Canadian macroeconomic i mpacts st «08)ésthe 2) Ef fi
residential and commercial unit program costs; and 3) Québec data for the industrial sector unit costs.
The sgnding breakdown (administration, incentive, and participant) was allocated based on data from
Maine and Québec, with priority given to the data from Québec.

Note that the participant costs are decreasing in the High and Max scenarios because the more
aggessive energy savings targets rely on significant financial support to successfully pursue the higher
cost measures, thus transferring more of thetedke program administrators.
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XXV

Table A6-1: Levelized Unit Program and Participant Cost 1 All Sectors (nominal dollars)

Electric (cents/kWh) Natural Gas (cents/m3) Liquid Fossil Fuels ($/GJ)
BAU+ Mid High BAU+ Mid High BAU+ Mid High
NL
Unit Program Costs 2.8 3.4 39 - - - 25 4.7 6.4
Unit Participant Costs 1.8 1.7 14 - - - 25 25 1.6
Total Costs 4.6 51 5.3 - - - 5.0 7.2 8.0
ON
Unit Program Costs 4.6 5.7 6.7 6.2 9.8 13.6 1.9 3.6 4.8
Unit Participant Costs 3.2 2.9 25 14.8 124 104 1.9 1.9 1.2
Total Costs 7.8 8.6 9.2 21.0 22.2 24.0 3.8 55 6.0
MB
Unit Program Costs 2.7 35 4.1 9.5 151 20.7 1.2 2.2 3.0
Unit Participant Costs 2.2 2.0 1.7 11.8 9.8 8.2 1.2 1.2 0.7
Total Costs 4.9 55 5.8 21.3 249 28.9 24 34 3.7
SK
Unit Program Costs 2.6 3.4 4.0 7.4 115 15.7 1.2 2.3 3.1
Unit Participant Costs 1.7 1.6 1.3 143 119 9.9 1.2 1.2 0.7
Total Costs 43 5.0 53 21.7 234 25.6 24 35 3.8
AB
Unit Program Costs 2.6 3.3 4.0 8.6 135 18.7 1.9 3.6 48
Unit Participant Costs 1.7 15 1.3 13.0 10.9 9.1 1.9 1.9 11
Total Costs 43 4.8 5.3 21.6 24.4 27.8 3.8 55 5.9
BC
Unit Program Costs 2.8 3.3 3.8 9.3 145 20.0 15 2.7 3.7
Unit Participant Costs 15 14 1.2 121 10.2 8.5 15 14 0.9
Total Costs 43 4.7 5.0 21.4 24.7 285 3.0 41 4.6
QC
Unit Program Costs 3.4 4.4 5.6 5.6 9.1 12.2 1.3 2.4 3.2
Unit Participant Costs 3.0 2.8 2.2 5.7 4.7 39 1.2 1.2 1.0
Total Costs 6.4 7.2 7.8 11.3 13.8 16.1 25 3.6 4.2
NB
Unit Program Costs 3.4 4.4 5.6 5.6 9.1 12.2 1.3 2.3 3.2
Unit Participant Costs 3.0 2.8 2.2 5.7 4.7 3.9 1.2 1.2 1.0
Total Costs 6.4 7.2 7.8 11.3 13.8 16.1 25 3.6 4.2
NS
Unit Program Costs 4.0 4.9 59 55 8.9 11.8 1.2 2.3 3.1
Unit Participant Costs 3.3 3.0 25 5.6 47 3.9 1.2 1.2 1.0
Total Costs 7.3 7.9 8.4 111 13.6 15.7 25 3.6 4.2
PE
Unit Program Costs 4.0 5.0 5.9 - - - 1.2 2.3 31
Unit Participant Costs 3.3 3.0 25 - - - 1.2 1.2 1.0
Total Costs 7.3 8.0 8.4 - - - 25 35 4.2

xxiv Separate residential, commercial, and industrial unit program and participant costs were generated and applied to the
residential, commercial, and industrial annual energy savings forecast for each province and fuel type.
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Table A6-2: First-Year Program Costs i All Sectors and Investment Scenarios (nominal $Millions)™"

Electric Natural Gas Liquid Fossil TOTAL
Fuels

BC 169.0 44.7 13.4 227.1
AB 150.1 122.5 56.0 328.6
SK 43.3 34.4 11.2 88.9
MB 45.1 17.8 5.5 68.4
ON 607.0 135.2 66.3 808.5
NL 24.3 - 8.1 32.4
QcC 290.6 24.1 34.8 349.4
NB 23.8 1.2 7.5 32.5
NS 44.6 0.8 10.5 56.0
PE 4.2 - 1.6 5.8
TOTAL 1,402.1 380.5 214.9 1,997.6

Table A6-3: Average Annual Program Costs i All Sectors (nominal $Millions)

BC AB SK MB ON NL QC NB NS PE

Electric (nominal M$)

BAU+ 2259 183.9 50.2 58.5 827.4 28.6 345.0 27.0 55.0 6.0

Mid 485.6 424.1 114.2 134.6 1836.6 62.7 881.0 70.0 121.0 13.0

High 873.2 798.2 212.7 253.7 3382.0 1141 1835.0 145.0 225.0 23.0
Natural Gas (nominal M$)

BAU+ 54.4 154.7 37.9 22.2 172.2 - 29.0 2.0 0.8

Mid 1449 4185 101.6 60.8 466.8 - 81.0 5.0 2.0

High 2918 844.7 202.4 1221 940.6 - 160.0 9.0 4.0
Liquid Fossil Fuels (nominal M$)

BAU+ 15.9 80.4 13.3 6.6 76.0 9.6 46.0 9.5 13.0 1.9

Mid 425 218.4 35.7 175 203.0 25.8 124.0 26.0 34.0 51

High 84.6 4433 71.3 35.0 402.2 51.1 247.0 51.0 68.0 10.0

xxv Thefirst-year an@verage annual program costpaggented at thortfolio level. The total program (and
participant) costs are the aggregate of the residential, commercial, and industrial program (and participant) costs, which
were in turn developed using seaaod povincespecific endise forecasts, measure ld@sp and unit costs.
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APPENDIX A7 & Avoided Energy Costsvi

Electricity

When demand for energy is reduced, the highstgor targeted) facility or fuel tppet

To the extent pasble, provincepecific data issed. Thelectric avoided codtso r

e

l ectric avoi

ded

costs

n

for Nova Scotiavere updated for this study, ane based on Novac ot i a
the low and high scenad®)DEC developednnuahvoided costs fdewfoundland and Labradasing information provided bgvisory
committee members. The avoided costs ame tiaseoided generation from the Holyrood thermal plant22A¥2 and then the export
market. No publidataor information was availalidée the provinces of Saskatchewan and Alberta, so the values used are an average of the
electric avoided cogtem British Columbia(avoided energy and capawitys as opposed tihe shortterm export market price 2012)
Manitoba, and OntariolVhere necessary, forecasts were extesidgan annual escalation faocf@%

Table A7-1: Electric Avoided Costs by Province in Nominal Dollars (2012-2040)

Electricity (nominal $/kWh)

t he

Ontari
2011 CDM Guidelines, and the values are assumed to be based on a mix of renewableggené idwsrAzakledric avoided coster
Manitobaare lased on Manitoba Hydro forecast, and assumes basddeon a mix of imports/exports, renewables, and t&&rhna.
Br i tsjasdhihe Dw aluen @04 § aserbasedmmtbessatetnoerpor8 C Hy d r
marketpricedue to surpluses, and the high values are based on the avoided cost of new(gexefaimmewabl§z The avoided costs

Power 0s

mar gi ted thiamag bevan | |
existing or planned generation pldmt.accurately termine the economiienefitof an energy efficiency policy scentirécost of the
energy from the margin resouragsisd. In this analysis, the avoided cost of electincitydes production costs as well as avoided capacity,
transmission, and distribution costs

0] ar e

mo s t

t he

Ont ar

be

(0]

af

Pow

r e c e(vatuéd betweee | e a s e

2012 2013 2014 2015 2016 2017 2018 2019 2020 2025 2030 2035 2040
British Columbia 0.03 0.03 0.03 0.03 0.03 0.16 0.17 0.17 0.17 0.19 0.21 0.23 0.26
Alberta 0.10 0.11 0.11 0.11 0.12 0.12 0.12 0.13 0.13 0.14 0.15 0.17 0.19
Saskatchewan 0.10 0.11 0.11 0.11 0.12 0.12 0.12 0.13 0.13 0.14 0.15 0.17 0.19
Manitoba 0.09 0.09 0.09 0.09 0.09 0.09 0.10 0.10 0.10 0.11 0.12 0.13 0.15
Ontario 0.08 0.08 0.08 0.10 0.10 0.10 0.11 0.11 0.11 0.11 0.13 0.14 0.16
Nova Scotia 0.13 0.13 0.13 0.14 0.14 0.14 0.14 0.15 0.15 0.17 0.18 0.20 0.22
Newfoundland & Labrador 0.19 0.19 0.20 0.20 0.21 0.14 0.14 0.15 0.15 0.16 0.18 0.20 0.22
Quebec 0.06 0.06 0.06 0.07 0.07 0.07 0.07 0.07 0.08 0.18 0.20 0.22 0.24
New Brunswick 0.06 0.06 0.06 0.07 0.07 0.07 0.07 0.07 0.08 0.08 0.12 0.13 0.14
Prince Edward Island 0.06 0.06 0.06 0.07 0.07 0.07 0.07 0.07 0.08 0.11 0.12 0.13 0.14

XXVi

Avoided cost valuese based on data that was publicly available as of August 2013
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The electric avoided costs for Québec, New Brunswick, and Prince Edward Island are the same as those used indiié grexigys stu
Efficiency: Engine of Economic Growth @eBadie2 0 1 2 ) . Hydro Qu®becods 2011 avoided
the shorterm market price (202R22) and then wind 20236 No publicly available information on avoidestsctor electricity wasailable
for New Brunswick or Prince Edward Island. Following conversations with NB Power and Maritime ElecissuBie@ that the avoided
costs are the based on the sterh market price (202229 and 222022, respectivelghiting toanaturalgas turbine

Naturd Gas

For British Columbia, Alberta, Saskatchewan, Manitoba, and Ontario, the avoided costs foranatheslegbhsn the Deloitte Commodity
Forecast Price for each provinces plus transportation costs to the province as determined from rejuksded tiagegrevious study, the
avoided costs for natural gas in Québec, New Brunswick, and Nova Scotia are basedrom Gag M¢farmdineluda teamnsportation and
distribution costz®

Table A7-2: Natural Gas Avoided Costs by Province in Nominal Dollars (2012-2040)

Natural Gas (nominal $/m3)

2012 2013 2014 2015 2016 2017 2018 2019 2020 2025 2030 2035 2040

British Columbia

Residential 0.14 0.15 0.17 0.18 0.19 0.20 0.22 0.23 0.24 0.30 0.33 0.36 0.39

Commercial 0.14 0.15 0.17 0.18 0.19 0.20 0.22 0.23 0.24 0.30 0.33 0.36 0.39

Industrial 0.13 0.14 0.16 0.17 0.18 0.19 0.21 0.22 0.23 0.29 0.32 0.35 0.38
Alberta

Residential 0.11 0.12 0.14 0.15 0.16 0.18 0.19 0.20 0.22 0.27 0.30 0.33 0.36

Commercial 0.11 0.12 0.14 0.15 0.16 0.17 0.19 0.20 0.21 0.27 0.30 0.32 0.36

Industrial 0.10 0.11 0.13 0.14 0.15 0.16 0.17 0.19 0.20 0.25 0.28 0.31 0.34
Saskatchewan

Residential 0.09 0.10 0.12 0.13 0.14 0.15 0.17 0.18 0.19 0.25 0.27 0.30 0.33

Commercial 0.09 0.10 0.12 0.13 0.14 0.15 0.17 0.18 0.19 0.25 0.27 0.30 0.33

Industrial 0.09 0.10 0.12 0.13 0.14 0.15 0.17 0.18 0.19 0.25 0.27 0.30 0.33
Manitoba

Residential 0.14 0.15 0.17 0.18 0.19 0.20 0.22 0.23 0.24 0.30 0.33 0.36 0.39

Commercial 0.14 0.15 0.17 0.18 0.19 0.20 0.22 0.23 0.24 0.30 0.33 0.36 0.39

Industrial 0.11 0.12 0.14 0.15 0.16 0.17 0.19 0.20 0.21 0.26 0.29 0.32 0.35
Ontario

Residential 0.14 0.15 0.17 0.18 0.19 0.21 0.22 0.23 0.25 0.30 0.33 0.36 0.40

Commercial 0.14 0.15 0.17 0.18 0.19 0.21 0.22 0.23 0.25 0.30 0.33 0.36 0.40

Industrial 0.13 0.14 0.16 0.18 0.19 0.20 0.21 0.23 0.24 0.29 0.32 0.35 0.39
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Liguid Fossil Fuels

For all provinces, liquid fossil fuel avoided costs are basedNom thé o n a | Energy Boar do sdheavyifueleilfrbnor ec as
the 2009 Energy Futures report (Reference &ad®.approach in the previous study was to apply a weighted average cost to total energy
savings from all market segmeli#here necessary, forecasts were extesidgoan annual escalation cdt2%.

Table A7-3: Liquid Fossil Fuel (Light and Heavy Fuel Oils) Avoided Costs by Province in Nominal Dollars (2012-2040)

Liquid Fossil Fuels (nominal $/GJ)

2012 2013 2014 2015 2016 2017 2018 2019 2020 2025 2030 2035 2040

British Columbia

Residential Light Fuel Qil 27.87 28.79 29.29 29.81 30.32 30.87 31.40 32.01 32.60 39.74 48.44 59.04 65.19

Commercial Light Fuel Oil 27.87 28.79 29.29 29.81 30.32 30.87 31.40 32.01 32.60 39.74 48.44 59.04 65.19

Industrial Heavy Fuel Oil 19.87 20.67 21.09 21.52 21.94 22.40 22.84 23.34 23.83 29.05 3541 43.17 47.66
Alberta

Residential Light Fuel Qil 23.18 24.00 2443 24.87 25.30 25.76 26.21 26.72 27.22 33.18 40.45 49.31 54.44

Commercial Light Fuel Oil 23.18 24.00 24.43 24.87 25.30 25.76 26.21 26.72 27.22 33.18 40.45 49.31 54.44

Industrial Heawy Fuel Qil 15.77 16.49 16.83 17.19 17.54 17.92 18.28 18.70 19.10 23.29 28.39 34.60 38.21
Saskatchewan

Residential Light Fuel Oil 23.39 24.22 24.64 25.09 25.52 25.99 26.43 26.95 27.45 33.46 40.79 49.72 54.90

Commercial Light Fuel Oil 23.39 24.22 24.64 25.09 25.52 25.99 26.43 26.95 27.45 33.46 40.79 49.72 54.90

Industrial Heavy Fuel Qil 15.90 16.63 16.97 17.33 17.68 18.06 18.42 18.84 19.25 23.47 28.61 34.87 38.50
Manitoba

Residential Light Fuel Qil 21.19 21.98 22.39 22.81 23.21 23.66 24.08 24.56 25.04 30.52 37.21 45.35 50.08

Commercial Light Fuel Oil 21.19 21.98 22.39 22.81 23.21 23.66 24.08 24.56 25.04 30.52 37.21 45.35 50.08

Industrial Heawy Fuel Oil 14.43 15.13 15.46 15.81 16.14 16.50 16.85 17.25 17.64 21.50 26.21 31.95 35.27
Ontario

Residential Light Fuel Qil 26.74 27.61 28.08 28.56 29.03 29.53 30.02 30.58 31.12 37.94 46.24 56.37 62.24

Commercial Light Fuel Oil 26.74 27.61 28.08 28.56 29.03 29.53 30.02 30.58 31.12 37.94 46.24 56.37 62.24

Industrial Heavy Fuel Qil 18.12 18.88 19.25 19.63 20.01 2041 20.80 21.25 21.68 26.43 32.22 39.28 43.37
Newfoundland & Labrador

Residential Light Fuel Qil 18.35 19.11 19.48 19.87 20.25 20.66 21.05 21.50 21.94 26.74 32.59 39.73 43.87

Commercial Light Fuel Oil 28.06 28.95 29.43 29.93 3041 30.93 31.43 32.01 32.57 39.70 48.39 58.99 65.13

Industrial Heavy Fuel Oil 13.91 14.61 14.93 15.27 15.60 15.96 16.29 16.69 17.07 20.81 25.37 30.92 34.14
Quebec 24.27 24.54 24.43 24.32 24.19 24.09 23.96 23.87 23.78 23.78 23.78 23.78 23.78
New Brunswick 18.32 18.72 18.76 18.81 18.82 18.89 18.91 18.98 19.03 19.03 19.03 19.03 19.03
Nova Scotia 19.59 19.98 20.01 20.02 20.01 20.06 20.09 20.15 20.19 20.19 20.19 20.19 20.19
Prince Edward Island 21.01 21.34 21.32 21.30 21.28 21.29 21.27 21.30 21.30 21.30 21.30 21.30 21.30
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APPENDIX A8 8 Greenhouse Gas Emissions

Table A8-1: Marginal GHG Emissions Factors for Electricity Generation and Natural Gas and Liquid Fossil

Fuels (Light and Heavy Fuel Oil) Combustion used to Determine Reduced or Avoided Emissions

BC

AB

SK

MB

ON

QC

NB

NS

PE

NL

Electricity
(tonnes CO2e/MWh)

2012+: 0.00 (mix of renewables generation)

2012+: 0.40 (natural gas generation)

2012+: 0.20 (mix of natural gas & renewables generation)

2012+: 0.20 (mix of natural gas & renewables generation)

2012-2017: 0.40 (natural gas generation)

2017+: 0.20 (mix of natural gas & renewables generation)
2012-2022: 0.45 (mix of oil and natural gas generation)
2023+: 0.00 (wind generation)

2012-2029: 0.45 (mix of oil and natural gas generation)
2030+: 0.40 (natural gas generation)

2012-2020: 0.00 (mix of renewables generation)

2020+: 0.40 (natural gas generation)

2012-2021: 0.45 (oil and natural gas generation)

2022+: 0.40 (natural gas generation)

2012-2017: 0.76 (heaw oil generation)

2018+: 0.20 (mix of natural gas & renewables generation)

Notes:

Natural Gas
(tonnes CO2e/Mm3) (tonnes CO2e/PJ)

1,916

1,918

1,820

1,877

1,879

1,891

1,891

1,891

30 31 32

Liquid Fossil Fuels

Light fuel oil: 70,300
Heaw fuel oil: 74,000
Light fuel oil: 70,300
Heaw fuel oil: 74,000
Light fuel oil: 70,300
Heaw fuel oil: 74,000
Light fuel oil: 70,300
Heaw fuel oil: 74,000
Light fuel oil: 70,300
Heaw fuel oil: 74,000

73,777 (awg.)
73,732 (awg.)
73,518 (awg.)

73,544 (awg.)

Light fuel oil: 70,300
Heaw fuel oil: 74,000

1. Reduced or avoided GHG emissions from energy efficiency savings in the electricity sector are
based on the marginal so(spef generation (i.e. ntite systerrwide enssions intesity).

New hydroelectric production in Manit@eatire study periodnd Newfoundind& Labrador
(post2017)would offset emissionsexport jurisdictios) which is assumed to have a marginal
emissions factor based on a mix of naturalnghsenewables generation.

The study assumes renewables are hagist®lectricityniNova Scotia from 202020 and

thus would be the first taken offline or not built if efficiency increases. In the N&ptdidy
renewablpower will be used whamailable as NS legislation requires a growing ratio of
renewabl es in NS electricity
contracts with independent
In the previoustudyd Enegy Efficiency: Engine of Economic Growth in Eadtemelzinada
average emissions factor for liquid fossil fuels was applied to total energy savings from all market
segments. The current approach is to apply a light fuel oil emissions fastgy &agimgs

2.

from residential and commercial market segments, and a heavy fuel oil emissions factor to

savings from the industrial market segment.

Wi

producti on
nd projects
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APPENDIX A9 8 Tax Revenue Impact Assessment

The fiscal impacts of two representative policy scenaripoyices/Simultaneous All Fuels at the

Mid and High investment levels) were assessed outside the REMI model usimgce pemt

spreadsheet system wherein EDR Group could capture: a) the correct tax structure; b) the correct

effective tax rates; andl®@ net change in tax revenue.

Income and GDP data from Statistics Ca#fddderal tax collection data from the Department of
Finance for the 20112 fiscal ye&t,and provincial tax collection data from individual departments of

finance for the 20102fiscal ye&fwe r e

used to establ
concepts: a) Personal Income Tax; b) Corporate Income Tax; and c) Sales Tax.

Table A9-1: Federal and Provincial Effective Tax Rates for Three Tax Concepts

Personal Income
Tax Revenues per $ Tax Revenues per $

of Income
Canada $0.114
British Columbia $0.046
Alberta $0.056
Saskatchewan $0.056
Manitoba $0.077
Ontario $0.057
Quebec $0.081
New Brunswick $0.061
Nova Scotia $0.073
Prince Edward Island $0.072
Newfoundland and Labrador $0.060

The economiectivity driving each tax revenue source was identified from the REMI model outputs.

Corporate Income

of GDP
$0.016
$0.009
$0.012
$0.011
$0.008
$0.015
$0.011
$0.008
$0.011
$0.008
$0.015

s h

oeffective

Sales Tax Revenues

per $ of Income

$0.026
$0.042
$0.000
$0.039
$0.049
$0.047
$0.056
$0.054
$0.055
$0.054
$0.057

Personal income tax collections are driven by personal income, corporate income tax collections are

largely driven by value added, and sales tax collections areilemgdly @lisposable) personal income.

These are the REMI output series, or proxy tax bases, against which the effective tax rates are applied.

Proxy tax bases are necedsarguséhe REMI modelidentifieschanges in a select (not infinite) set of
nvest ment

macre conomic acti viti

es

under

t he

example, changes in corporate income. The model does however track changessipeitilostry
annual valuadded (GRP or GDP), which is a proxy for movenrectsrporate income.

Tax Revenue Impact

Estimates for the average annual (net) gladerabnd provincial tax revenue from the net increase in
economic output for two representative efficiency policy scenarios are presented ir2 Ttk A8
scenaripand Table A8 (High scenario). These values should be interpreted as more indicative of

revenue changes near 2012 as no projections of tax policy has been attempted.
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Table A9-2: Average Annual Tax Revenue Change at the Provincial and Federal levels for Select Taxes under
the All Provinces, Simultaneous All FuelsiiMi d 0 | nvest ment Scenari o

New Revenues, Average Annual

Million 2012$ Sales Tax Personal Income Corporate Income Sum
Federal $289 $1,267 $225 $1,781
British Columbia $71 $77 $23 $172
Alberta $0 $109 $33 $143
Saskatchewan $17 $24 $6 $47
Manitoba $20 $31 $4 $55
Ontario $167 $204 $54 $425
Quebec $141 $203 $35 $380
New Brunswick $9 $10 $2 $21
Nova Scotia $14 $19 $4 $37
Prince Edward Island $2 $2 $0 $4
Newfoundland & Labrador $6 $6 $2 $14

Table A9-3: Average Annual Tax Revenue Change at the Provincial and Federal levels for Select Taxes under
the Al Provinces, Si mu lInvestmemt ScenaAd | Fuels fAHigho

New Revenues, Average Annual

Million 2012% Sales Tax Personal Income Corporate Income Sum
Federal $444 $1,951 $334 $2,729
British Columbia $92 $99 $28 $220
Alberta $0 $175 $51 $227
Saskatchewan $26 $37 $9 $71
Manitoba $31 $49 $6 $85
Ontario $272 $331 $87 $690
Quebec $219 $316 $54 $589
New Brunswick $15 $16 $2 $34
Nova Scotia $20 $26 $5 $51
Prince Edward Island $3 $4 $0 $7
Newfoundland & Labrador $9 $9 $3 $21
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Direct Sales Tax Losses

Federabnd provinciadales tarates effective January 1, 20&8 aplied (net of exemptiont the direct scenario daajecting annual bill
savings by customer segment to estimate the salesdaxriam reduced fuel sales (embedded in above résaks)uesreindicative of
revenue chayes near 2012 since the sales tax rates are curremfpapection of tax policy has been attempEadther, heassessment does
not consider anfgcenarienduced) altered macroeoomc activityand the potential changes to fuel consumption that may result.

Table A9-4: Direct Sales Tax Dollars Lost from Reduced Fuel Sales by Fuel Type and Market Segment under the All Provinces, Simultaneous All Fuels
fiMi do | nvest me @ieraGecaenua B2012$)

BC AB SK MB ON QC NB NS PE NL
Prov. Fed. Prov. Fed. Prov. Fed. Prov. Fed. Prov. Fed. Prov. Fed. Prov. Fed. Prov. Fed. Prov. Fed. Prov. Fed.
Residential - Electric| 0.000 0.010 [ 0.000 0.005 | 0.000 0.002 [ 0.001 0.003 | 0.045 0.028 | 0.027 0.014 | 0.002 0.001 [ 0.000 0.001 | 0.000 0.000 [ 0.003 0.002
Residential - Natural Gas| 0.000 0.004 | 0.000 0.006 | 0.000 0.001 [ 0.000 0.001 | 0.024 0.015 [ 0.000 0.001 | 0.000 0.000 [ 0.000 0.000 | 0.000 0.000 [ 0.000 0.000
Residential - Fuel Oil| 0.000 0.000 [ 0.000 0.000 | 0.000 0.000 [ 0.000 0.000 | 0.007 0.004 | 0.009 0.005 | 0.001 0.001 [ 0.000 0.001 | 0.000 0.000 [ 0.002 0.001
All Residential| 0.000 0.014 | 0.000 0.011 [ 0.000 0.003 | 0.001 0.003 | 0.075 0.047 | 0.036 0.020 | 0.003 0.002 [ 0.000 0.003 | 0.000 0.000 | 0.004 0.003

C&l - Electric| 0.000 0.029 [ 0.000 0.036 | 0.009 0.009 [ 0.001 0.003 | 0.134 0.084 | 0.066 0.035 [ 0.004 0.003 | 0.010 0.006 | 0.000 0.001 [ 0.005 0.003
C&lI - Natural Gas| 0.000 0.005 [ 0.000 0.011 | 0.000 0.088 | 0.001 0.002 | 0.027 0.017 | 0.000 0.006 | 0.000 0.000 | 0.000 0.000 | 0.000 0.000 [ 0.000 0.000
C&l - Fuel Qil| 0.001 0.010 [ 0.000 0.038 | 0.000 0.008 [ 0.001 0.004 | 0.055 0.035 | 0.037 0.020 | 0.003 0.003 | 0.010 0.005 | 0.000 0.001 [ 0.003 0.002

All C&I| 0.001 0.044 | 0.000 0.085 | 0.009 0.105) 0.002 0.009 | 0.216 0.135 | 0.104 0.061 | 0.007 0.006 | 0.021 0.011 | 0.000 0.001 | 0.009 0.005

Table A9-5: Direct Sales Tax Dollars Lost from Reduced Fuel Sales by Fuel Type and Market Segment under the All Provinces, Simultaneous All Fuels
iHi @hl nvest me n*taveBageamraual B20123$)

BC AB SK MB ON QC NB NS PE NL
Prowv. Fed. Prov. Fed. Prov. Fed. Prov. Fed. Prov. Fed. Prov. Fed. Prov. Fed. Prov. Fed. Prov. Fed. Prov. Fed.
Residential - Electric| 0.000 0.017 [ 0.000 0.008 | 0.000 0.003 [ 0.001 0.004 | 0.075 0.047 | 0.046 0.024 | 0.003 0.002 [ 0.000 0.002 | 0.000 0.000 [ 0.005 0.003
Residential - Natural Gas| 0.000 0.005 | 0.000 0.008 | 0.000 0.001 [ 0.000 0.001 | 0.031 0.020 [ 0.000 0.002 | 0.000 0.000 [ 0.000 0.000 | 0.000 0.000 [ 0.000 0.000
Residential - Fuel Oil| 0.000 0.000 [ 0.000 0.000 | 0.000 0.000 [ 0.000 0.000 | 0.009 0.006 | 0.012 0.006 | 0.002 0.001 [ 0.000 0.001 | 0.000 0.000 [ 0.002 0.001
All Residential| 0.000 0.023 | 0.000 0.016 [ 0.000 0.004 | 0.001 0.005 [ 0.116 0.072 | 0.058 0.032 | 0.005 0.003 | 0.000 0.004 | 0.000 0.000 | 0.007 0.004

C&l - Electric| 0.000 0.044 | 0.000 0.056 | 0.014 0.014 | 0.001 0.005 [ 0.208 0.130 | 0.060 0.056 | 0.006 0.004 | 0.018 0.009 [ 0.000 0.001 | 0.008 0.005
C&lI - Natural Gas| 0.001 = 0.007 [ 0.000 0.016 | 0.000 0.126 | 0.001 0.003 | 0.039 0.025 | 0.000 0.009 | 0.000 0.000 | 0.000 0.000 | 0.000 0.000 [ 0.000 0.000
C&l - Fuel Oil| 0.001 0.015 | 0.000 0.056 | 0.000 0.012 [ 0.002 0.006 | 0.082 0.051 [ 0.052 0.029 | 0.004 0.005 [ 0.014 0.007 | 0.000 0.001 | 0.005 0.003

All C&l| 0.002 0.067 [ 0.000 0.129 | 0.014 0.153 [ 0.004 0.013 | 0.329 0.205 | 0.158 0.093 | 0.011 0.009 | 0.032 0.016 | 0.000 0.002 | 0.013 0.008

*NS, PEI, and BC exempt sales tax on residential fuel consumption across all fuel types; BC also exempts electriydohsagptent from sales taxes. MB exempts residential
natural gas and liquid fossil fuels. QC exewrgitiential and C/I natural gas purchases. SK exempts all fuels in all segments except C/I electric consumption. Péd ant NWFL
participate in the proposed natural gas efficiency policy. Alberta does not have provincial sales tax.
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APPENDIX A10 & Provincial Macroeconomic Modeling Results & Direct Impacts

BRITISH COLUMBIA

Macroeconomic Impacts

Table A10-1: Macroeconomic Impacts for all British Columbia Scenarios; Includes Total Program and
Participant Spending (2012-2026), Total Net Economic Output (2012-2040), and Resulting GDP and Jobs

Multipliers

BRITISH COLUMBIA
All Fuels -- Simultaneous
Total Efficiency Program Costs ($2012 Millions)
Total Efficiency Participant Costs ($2012 Millions)
Increase in GDP ($2012 Millions)
Maximum Annual GDP Increase ($2012 Millions)
GDP per $1 of Program Spending
Increase in Employment (Job-years)
Maximum Annual Employment Increase (Jobs)
Job-years per $Million of Programs Spending
Electricity
Total Efficiency Program Costs ($2012 Millions)
Total Efficiency Participant Costs ($2012 Millions)
Increase in GDP ($2012 Millions)
Maximum Annual GDP Increase ($2012 Millions)
GDP per $1 of Program Spending
Increase in Employment (Job-years)
Maximum Annual Employment Increase (Jobs)
Job-years per $Million of Programs Spending
Natural Gas
Total Efficiency Program Costs ($2012 Millions)
Total Efficiency Participant Costs ($2012 Millions)
Increase in GDP ($2012 Millions)
Maximum Annual GDP Increase ($2012 Millions)
GDP per $1 of Program Spending
Increase in Employment (Job-years)
Maximum Annual Employment Increase (Jobs)
Job-years per $Million of Programs Spending
Liquid Fossil Fuels
Total Efficiency Program Costs ($2012 Millions)
Total Efficiency Participant Costs ($2012 Millions)
Increase in GDP ($2012 Millions)
Maximum Annual GDP Increase ($2012 Millions)
GDP per $1 of Program Spending
Increase in Employment (Job-years)
Maximum Annual Employment Increase (Jobs)
Job-years per $Million of Programs Spending

BAU+

3,309
2,389
41,159
3,009
12.44
253,997
18,812
77

2,518
1,412
27,259
2,020
10.82
168,437
13,272
67

611
798
2,320
194
3.80
18,299
1,338
30

179
179
10,000
649
55.75
57,880
4,019
323

Mid

7,394
3,639
67,743
4,856
9.16
417,773
29,958
57

5,334
2,276
49,237
3,619
9.23
302,403
22,805
57

1,591
1,117
3,832
336
2.41
30,645
2,143
19

470
246
14,498
919
30.85
84,054
5,444
179

High

13,449
4,500
78,529
5,474
5.84
498,453
34,630
37

9,420
2,951
51,716
3,906
5.49
331,169
25,846
35

3,120
1,329
4,949
467
1.59
41,527
2,917
13

909
220
21,578
1,310
23.74
124,640
7,315
137
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Direct Effects from Policy Scenarios

Table A10-2: Total Direct Energy Benefits from Avoided Energy Costs ($2012) and Total Energy Saved (PJ)
for all British Columbia Scenarios (2012-2040)

. Liquid Fossil
BRITISH COLUMBIA Electricity = Natural Gas Fuels Total
Energy Benefits (%2012 Millions)
Lifetime Energy Benefits (15 years of programs)
BAU+ Scenario 15,442 1,841 3,815 21,098
Mid Scenario 28,086 3,181 5,618 36,885
High Scenario 45,811 4,679 8,600 59,090
Energy Benefits per $1 of Program Spending
BAU+ Scenario 6.35 3.12 22.03 -
Mid Scenario 5.46 2.07 12.38 -
High Scenario 5.04 1.55 9.80 -
Energy Savings PJ)
Lifetime Energy Savings (15 years of programs)
BAU+ Scenario 534 424 202 1,161
Mid Scenario 967 743 298 2,008
High Scenario 1,592 1,118 457 3,167
Maximum Annual Energy Savings
BAU+ Scenario 36 25 13 74
Mid Scenario 66 38 17 122
High Scenario 94 50 23 167
Maximum Annual Energy Savings vs. Business As Usual
BAU+ Scenario 11% 11% 19% -
Mid Scenario 21% 17% 25% -
High Scenario 30% 22% 33% -
Avoided Greenhouse Gas Emissions (kt CO2e)
Lifetime Avoided Emissions (15 years of programs)
BAU+ Scenario 0 21,934 14,566 36,500
Mid Scenario 0 38,397 21,468 59,865
High Scenario 0 57,758 32,993 90,751
Maximum Annual Avoided Emissions
BAU+ Scenario 0 1,267 966 2,233
Mid Scenario 0 1,989 1,257 3,246

High Scenario 0 2,590 1,643 4,233



ALBERTA

Macroeconomic Impacts

Table A10-3: Macroeconomic Impacts for all Alberta Scenarios; Includes Total Program and Participant
Spending (2012-2026), Total Net Economic Output (2012-2040), and Resulting GDP and Jobs Multipliers

ALBERTA
All Fuels -- Simultaneous
Total Efficiency Program Costs ($2012 Millions)
Total Efficiency Participant Costs ($2012 Millions)
Increase in GDP ($2012 Millions)
Maximum Annual GDP Increase ($2012 Millions)
GDP per $1 of Program Spending
Increase in Employment (Job-years)
Maximum Annual Employment Increase (Jobs)
Job-years per $Million of Programs Spending
Electricity
Total Efficiency Program Costs ($2012 Millions)
Total Efficiency Participant Costs ($2012 Millions)
Increase in GDP ($2012 Millions)
Maximum Annual GDP Increase ($2012 Millions)
GDP per $1 of Program Spending
Increase in Employment (Job-years)
Maximum Annual Employment Increase (Jobs)
Job-years per $Million of Programs Spending
Natural Gas
Total Efficiency Program Costs ($2012 Millions)
Total Efficiency Participant Costs ($2012 Millions)
Increase in GDP ($2012 Millions)
Maximum Annual GDP Increase ($2012 Millions)
GDP per $1 of Program Spending
Increase in Employment (Job-years)
Maximum Annual Employment Increase (Jobs)
Job-years per $Million of Programs Spending
Liquid Fossil Fuels
Total Efficiency Program Costs ($2012 Millions)
Total Efficiency Participant Costs ($2012 Millions)
Increase in GDP ($2012 Millions)
Maximum Annual GDP Increase ($2012 Millions)
GDP per $1 of Program Spending
Increase in Employment (Job-years)
Maximum Annual Employment Increase (Jobs)
Job-years per $Million of Programs Spending

BAU+

4,689
4,874
36,509
1,617
7.79
176,234
11,295
38

2,066
1,365
10,545
682
5.10
49,368
3,405
24

1,732
2,620
4,023
290
2.32
29,443
2,123
17

892
889
19,421
1,217
2177
83,372
5,756
93

Mid

11,638
7,093
52,810
3,284
4.54
259,849
16,718
22

4,687
2,194
18,253
1,134
3.89
87,643
5,911
19

4,575
3,669
6,661
490
1.46
50,130
3,326
11

2,376
1,231
27,805
1,690
11.70
121,803
7,448
51

High

22,350
8,312
79,939
5,025
3.58
402,094
22,957
18

8,649
2,834
30,052
1,932
3.47
151,005
8,851
17

9,001
4,368
8,719
690
0.97
70,406
4,317

4,700
1,109
40,964
2,431
8.72
179,982
9,750
38
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Direct Effects from Policgcenarios

Table A10-4: Total Direct Energy Benefits from Avoided Energy Costs ($2012) and Total Energy Saved (PJ)

for all Alberta Scenarios (2012-2040)

ALBERTA

Energy Benefits

Lifetime Energy Benefits (15 years of programs)

BAU+ Scenario
Mid Scenario
High Scenario

Energy Benefits per $1 of Program Spending

BAU+ Scenario

Mid Scenario

High Scenario
Energy Savings

Lifetime Energy Savings (15 years of programs)

BAU+ Scenario
Mid Scenario
High Scenario
Maximum Annual Energy Savings
BAU+ Scenario
Mid Scenario
High Scenario

Maximum Annual Energy Savings vs. Business As Usual

BAU+ Scenario
Mid Scenario
High Scenario
Avoided Greenhouse Gas Emissions

Lifetime Avoided Emissions (15 years of programs)

BAU+ Scenario
Mid Scenario
High Scenario
Maximum Annual Avoided Emissions
BAU+ Scenario
Mid Scenario
High Scenario

Liquid Fossil

Electricity = Natural Gas Fuels

($2012 Millions)

10,719 4,915 13,323
19,056 8,562 19,723
30,191 12,712 30,531
5.38 2.94 15.47
4.21 1.94 8.60
3.62 1.46 6.73
(PJ)
474 1,290 789
853 2,269 1,169
1,389 3,434 1,816
32 77 53
57 121 69
80 158 91
13% 10% 17%
23% 16% 22%
32% 21% 29%
(kt CO2e)
52,701 66,726 56,933
94,812 117,380 84,339
154,354 177,628 131,031
3,538 3,988 3,792
6,377 6,267 4,957
8,862 8,175 6,548

Total

28,957
47,340
73,434

2,553
4,291
6,639

162
247
329

176,360
296,531
463,013

11,319
17,602
23,584
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SASKATCHEWAN

Macroeconomic Impacts

Table A10-5: Macroeconomic Impacts for all Saskatchewan Scenarios; Includes Total Program and
Participant Spending (2012-2026), Total Net Economic Output (2012-2040), and Resulting GDP and Jobs

Multipliers

SASKATCHEWAN
All Fuels -- Simultaneous
Total Efficiency Program Costs ($2012 Millions)
Total Efficiency Participant Costs ($2012 Millions)
Increase in GDP ($2012 Millions)
Maximum Annual GDP Increase ($2012 Millions)
GDP per $1 of Program Spending
Increase in Employment (Job-years)
Maximum Annual Employment Increase (Jobs)
Job-years per $Million of Programs Spending
Electricity
Total Efficiency Program Costs ($2012 Millions)
Total Efficiency Participant Costs ($2012 Millions)
Increase in GDP ($2012 Millions)
Maximum Annual GDP Increase ($2012 Millions)
GDP per $1 of Program Spending
Increase in Employment (Job-years)
Maximum Annual Employment Increase (Jobs)
Job-years per $Million of Programs Spending
Natural Gas
Total Efficiency Program Costs ($2012 Millions)
Total Efficiency Participant Costs ($2012 Millions)
Increase in GDP ($2012 Millions)
Maximum Annual GDP Increase ($2012 Millions)
GDP per $1 of Program Spending
Increase in Employment (Job-years)
Maximum Annual Employment Increase (Jobs)
Job-years per $Million of Programs Spending
Liquid Fossil Fuels
Total Efficiency Program Costs ($2012 Millions)
Total Efficiency Participant Costs ($2012 Millions)
Increase in GDP ($2012 Millions)
Maximum Annual GDP Increase ($2012 Millions)
GDP per $1 of Program Spending
Increase in Employment (Job-years)
Maximum Annual Employment Increase (Jobs)
Job-years per $Million of Programs Spending

BAU+

1,145
1,354
7,066
469
6.17
48,319
3,008
42

566
372
2,314
144
4.09
15,495
1,006
27

429
833
741
66
1.73
7,683
527
18

150
149
3,730
227
24.92
22,769
1,470
152

Mid

2,781
1,960
10,524
691
3.78
72,621
4,339
26

1,266
596
3,956
255
3.12
26,964
1,702
21

1,123
1,159
1,233
121
1.10
12,916
776
12

392
205
5,305
320
13.52
32,626
1,928
83

High

5,250
2,323
15,250
1,028
2.90
105,865
5,981
20

2,312
768
5,888
391
2.55
40,648
2,277
18

2,177
1,371
1,396
157
0.64
17,669
1,094

762
184
7,715
462
10.12
47,283
2,638
62
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Direct Effects from Policy Scenarios

Table A10-6: Total Direct Energy Benefits from Avoided Energy Costs ($2012) and Total Energy Saved (PJ)
for all Saskatchewan Scenarios (2012-2040)

. Liquid Fossil
SASKATCHEWAN Electricity = Natural Gas Fuels Total
Energy Benefits (%2012 Millions)
Lifetime Energy Benefits (15 years of programs)
BAU+ Scenario 2,854 1,302 2,975 7,131
Mid Scenario 5,065 2,270 4,384 11,719
High Scenario 8,016 3,375 6,730 18,121
Energy Benefits per $1 of Program Spending
BAU+ Scenario 4.00 3.14 20.59 -
Mid Scenario 4.14 2.09 11.58 -
High Scenario 3.59 1.61 9.15 -
Energy Savings PJ)
Lifetime Energy Savings (15 years of programs)
BAU+ Scenario 126 364 203 693
Mid Scenario 226 638 299 1,164
High Scenario 368 964 462 1,794
Maximum Annual Energy Savings
BAU+ Scenario 8 23 13 45
Mid Scenario 15 36 18 68
High Scenario 21 46 23 90
Maximum Annual Energy Savings vs. Business As Usual
BAU+ Scenario 13% 12% 18% -
Mid Scenario 24% 18% 24% -
High Scenario 33% 24% 31% -
Avoided Greenhouse Gas Emissions (kt CO2e)
Lifetime Avoided Emissions (15 years of programs)
BAU+ Scenario 7,000 17,856 14,643 39,499
Mid Scenario 12,572 31,335 21,600 65,507
High Scenario 20,448 47,331 33,305 101,084
Maximum Annual Avoided Emissions
BAU+ Scenario 468 1,122 974 2,563
Mid Scenario 846 1,749 1,268 3,863

High Scenario 1,181 2,262 1,662 5,105



MANITOBA

Macroeconomic Impacts

Table A10-7: Macroeconomic Impacts for all Manitoba Scenarios; Includes Total Program and Participant
Spending (2012-2026), Total Net Economic Output (2012-2040), and Resulting GDP and Jobs Multipliers

MANITOBA
All Fuels -- Simultaneous
Total Efficiency Program Costs ($2012 Millions)
Total Efficiency Participant Costs ($2012 Millions)
Increase in GDP ($2012 Millions)
Maximum Annual GDP Increase ($2012 Millions)
GDP per $1 of Program Spending
Increase in Employment (Job-years)
Maximum Annual Employment Increase (Jobs)
Job-years per $Million of Programs Spending
Electricity
Total Efficiency Program Costs ($2012 Millions)
Total Efficiency Participant Costs ($2012 Millions)
Increase in GDP ($2012 Millions)
Maximum Annual GDP Increase ($2012 Millions)
GDP per $1 of Program Spending
Increase in Employment (Job-years)
Maximum Annual Employment Increase (Jobs)
Job-years per $Million of Programs Spending
Natural Gas
Total Efficiency Program Costs ($2012 Millions)
Total Efficiency Participant Costs ($2012 Millions)
Increase in GDP ($2012 Millions)
Maximum Annual GDP Increase ($2012 Millions)
GDP per $1 of Program Spending
Increase in Employment (Job-years)
Maximum Annual Employment Increase (Jobs)
Job-years per $Million of Programs Spending
Liquid Fossil Fuels
Total Efficiency Program Costs ($2012 Millions)
Total Efficiency Participant Costs ($2012 Millions)
Increase in GDP ($2012 Millions)
Maximum Annual GDP Increase ($2012 Millions)
GDP per $1 of Program Spending
Increase in Employment (Job-years)
Maximum Annual Employment Increase (Jobs)
Job-years per $Million of Programs Spending

BAU+

976
914
7,048
477
7.22
54,722
3,599
56

653
532
3,431
226
5.25
27,213
1,837
42

249
308
639
59
2.56
5,916
444
24

74
73
2,730
170
37.06
19,170
1,245
260

Mid

2,340
1,390
10,737
729
4.59
83,909
5,352
36

1,480
857
5,862
399
3.96
47,107
3,131
32

666
432
958
104
1.44
9,321
780
14

193
101
3,891
243
20.16
27,370
1,713
142

High

4,414
1,716

15,663
1,099
3.55

123,300
7,877

28

2,737
1,112
8,816
612
3.22
71,444
4,538
26

1,304
514
1,089
153
0.84
11,717
1,115

374
90
5,707
354
15.26
39,901
2,381
107
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Direct Effects from Policy Scenarios

Table A10-8: Total Direct Energy Benefits from Avoided Energy Costs ($2012) and Total Energy Saved (PJ)
for all Manitoba Scenarios (2012-2040)

. Liquid Fossil
MANITOBA Electricity = Natural Gas Fuels Total
Energy Benefits (%2012 Millions)
Lifetime Energy Benefits (15 years of programs)
BAU+ Scenario 2,532 696 1,361 4,589
Mid Scenario 4,538 1,213 2,005 7,757
High Scenario 7,308 1,803 3,075 12,186
Energy Benefits per $1 of Program Spending
BAU+ Scenario 4.02 2.89 19.14 -
Mid Scenario 3.18 1.89 10.76 -
High Scenario 2.77 1.43 8.52 -
Energy Savings PJ)
Lifetime Energy Savings (15 years of programs)
BAU+ Scenario 141 167 102 410
Mid Scenario 255 294 151 700
High Scenario 422 446 232 1,101
Maximum Annual Energy Savings
BAU+ Scenario 10 10 13 33
Mid Scenario 17 16 18 51
High Scenario 26 21 23 70
Maximum Annual Energy Savings vs. Business As Usual
BAU+ Scenario 11% 10% 18% -
Mid Scenario 21% 16% 24% -
High Scenario 30% 21% 31% -
Avoided Greenhouse Gas Emissions (kt CO2e)
Lifetime Avoided Emissions (15 years of programs)
BAU+ Scenario 7,808 8,440 14,643 30,891
Mid Scenario 14,165 14,888 21,600 50,653
High Scenario 23,451 22,598 33,305 79,354
Maximum Annual Avoided Emissions
BAU+ Scenario 532 518 974 2,023
Mid Scenario 972 814 1,268 3,054

High Scenario 1,424 1,062 1,662 4,148



ONTARIQO xxvi

Macroeconomic Impacts

Table A10-9: Macroeconomic Impacts for all Ontario Scenarios; Includes Total Program and Participant
Spending (2012-2026), Total Net Economic Output (2012-2040), and Resulting GDP and Jobs Multipliers

ONTARIO
All Fuels -- Simultaneous
Total Efficiency Program Costs ($2012 Millions)
Total Efficiency Participant Costs ($2012 Millions)
Increase in GDP ($2012 Millions)
Maximum Annual GDP Increase ($2012 Millions)
GDP per $1 of Program Spending
Increase in Employment (Job-years)
Maximum Annual Employment Increase (Jobs)
Job-years per $Million of Programs Spending
Electricity
Total Efficiency Program Costs ($2012 Millions)
Total Efficiency Participant Costs ($2012 Millions)
Increase in GDP ($2012 Millions)
Maximum Annual GDP Increase ($2012 Millions)
GDP per $1 of Program Spending
Increase in Employment (Job-years)
Maximum Annual Employment Increase (Jobs)
Job-years per $Million of Programs Spending
Natural Gas
Total Efficiency Program Costs ($2012 Millions)
Total Efficiency Participant Costs ($2012 Millions)
Increase in GDP ($2012 Millions)
Maximum Annual GDP Increase ($2012 Millions)
GDP per $1 of Program Spending
Increase in Employment (Job-years)
Maximum Annual Employment Increase (Jobs)
Job-years per $Million of Programs Spending
Liquid Fossil Fuels
Total Efficiency Program Costs ($2012 Millions)
Total Efficiency Participant Costs ($2012 Millions)
Increase in GDP ($2012 Millions)
Maximum Annual GDP Increase ($2012 Millions)
GDP per $1 of Program Spending
Increase in Employment (Job-years)
Maximum Annual Employment Increase (Jobs)
Job-years per $Million of Programs Spending

XXVii

BAU+

12,005
11,853
72,542
5,933
6.04
500,397
38,002
42

9,218
6,414
24,415
2,067
2.65
196,060
14,479
21

1,927
4,584
9,652
834
5.01
79,471
5,680
41

859
855
32,128
2,057
37.39
190,162
13,108
221

Mid

27,505
17,946
111,688
9,352
4.06
801,493
58,167
29

20,156
10,349
42,602
26,271
2.11
360,835
26,271
18

5,103
6,421
16,544
1,468
3.24
135,363
9,688
27

2,246
1,177
46,189
2,928
20.57
275,183
17,986
123

T e r-kffEREdata.r g y

Pl

High

50,799
22,132
173,590
14,435

3.42

1,256,695
87,290

25

36,449
13,438
70,620

6,931
1.94

605,536
43,560

17

10,026

7,644

22,589

2,069
2.25

188,325
13,353

19

4,325
1,049

69,115

4,370
15.98

410,215
25,193

an

95

The modeling inputs and results are based on data that was publicly available as of Akgtist@@%3nay
di ffer from Ontariobds Long

(LTEP)

56
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Direct Effects from Policy Scenarios

Table A10-10: Total Direct Energy Benefits from Avoided Energy Costs ($2012) and Total Energy Saved (PJ)

for all Ontario Scenarios (2012-2040)

ONTARIO

Energy Benefits
Lifetime Energy Benefits (15 years of programs)
BAU+ Scenario
Mid Scenario
High Scenario
Energy Benefits per $1 of Program Spending
BAU+ Scenario
Mid Scenario
High Scenario
Energy Savings
Lifetime Energy Savings (15 years of programs)
BAU+ Scenario
Mid Scenario
High Scenario
Maximum Annual Energy Savings
BAU+ Scenario
Mid Scenario
High Scenario
Maximum Annual Energy Savings vs. Business As Usual
BAU+ Scenario
Mid Scenario
High Scenario
Avoided Greenhouse Gas Emissions
Lifetime Avoided Emissions (15 years of programs)
BAU+ Scenario
Mid Scenario
High Scenario
Maximum Annual Avoided Emissions
BAU+ Scenario
Mid Scenario
High Scenario

Electricity

21,945
39,356
63,251

2.47
2.02
1.80

1,167
2,114
3,484

79
144
206

11%
21%
30%

71,128
126,562
203,679

4,400
7,975
11,423

Natural Gas

Liquid Fossil

Fuels

($2012 Millions)

8,751 13,901
15,138 20,389
22,300 31,076

4.70 16.76

3.07 9.41

2.30 7.44

(PJ)

2,007 747

3,517 1,097

5,298 1,682

116 48
182 63
237 82

10% 19%

16% 25%

21% 32%

(kt CO2e)
101,694 53,738
178,246 78,978
268,506 121,050

5,860 3,482
9,208 4,531
12,008 5,928

Total

44,597
74,884
116,627

3,920
6,729
10,463

243
388
525

226,560
383,785
593,235

13,741
21,714
29,360
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QUEBEC

Macroeconomic Impacts

Table A10-11: Macroeconomic Impacts for all Québec Scenarios; Includes Total Program and Participant
Spending (2012-2026), Total Net Economic Output (2012-2040), and Resulting GDP and Jobs Multipliers

QUEBEC
All Fuels -- Simultaneous
Total Efficiency Program Costs ($2012 Millions)
Total Efficiency Participant Costs ($2012 Millions)
Increase in GDP ($2012 Millions)
Maximum Annual GDP Increase ($2012 Millions)
GDP per $1 of Program Spending
Increase in Employment (Job-years)
Maximum Annual Employment Increase (Jobs)
Job-years per $Million of Programs Spending
Electricity
Total Efficiency Program Costs ($2012 Millions)
Total Efficiency Participant Costs ($2012 Millions)
Increase in GDP ($2012 Millions)
Maximum Annual GDP Increase ($2012 Millions)
GDP per $1 of Program Spending
Increase in Employment (Job-years)
Maximum Annual Employment Increase (Jobs)
Job-years per $Million of Programs Spending
Natural Gas
Total Efficiency Program Costs ($2012 Millions)
Total Efficiency Participant Costs ($2012 Millions)
Increase in GDP ($2012 Millions)
Maximum Annual GDP Increase ($2012 Millions)
GDP per $1 of Program Spending
Increase in Employment (Job-years)
Maximum Annual Employment Increase (Jobs)
Job-years per $Million of Programs Spending
Liquid Fossil Fuels
Total Efficiency Program Costs ($2012 Millions)
Total Efficiency Participant Costs ($2012 Millions)
Increase in GDP ($2012 Millions)
Maximum Annual GDP Increase ($2012 Millions)
GDP per $1 of Program Spending
Increase in Employment (Job-years)
Maximum Annual Employment Increase (Jobs)
Job-years per $Million of Programs Spending

BAU+

4,727
4,230
45,858
3,219
9.70
338,233
24,478
72

3,892
3,398
21,357
1,708
5.49
163,597
12,952
42

324
331
3,803
252
11.73
28,193
1,870
87

511
502
20,620
1,293
40.38
146,099
9,735
286

Mid

11,950
7,355
70,583
5,258
5.01
530,163
38,338
44

9,709
6,189
42,542
3,591
4.38
325,917
26,503
34

890
463
6,287
432
7.07
46,796
3,046
53

1,351
703
28,284
1,719
20.94
200,549
12,249
148

High

23,965
9,151
117,713
8,859
4.91
876,648
62,303
37

19,634
7,755
68,872
5,876
3.51
529,839
42,215
27

1,705
550
8,566
604
5.02
64,205
4,115
38

2,626
846
39,046
2,255
14.87
275,872
15,615
105

58



Direct Effects from Policy Scenarios

Table A10-12: Total Direct Energy Benefits from Avoided Energy Costs ($2012) and Total Energy Saved (PJ)
for all Québec Scenarios (2012-2040)

. Liquid Fossil
QUEBEC Electricity = Natural Gas Fuels Total
Energy Benefits (%2012 Millions)
Lifetime Energy Benefits (15 years of programs)
BAU+ Scenario 15,740 2,017 9,365 27,122
Mid Scenario 32,339 3,483 13,207 49,029
High Scenario 55,353 5,141 19,010 79,504
Energy Benefits per $1 of Program Spending
BAU+ Scenario 4.19 6.45 19.00 -
Mid Scenario 3.45 4.06 10.13 -
High Scenario 2.92 3.12 7.50 -
Energy Savings PJ)
Lifetime Energy Savings (15 years of programs)
BAU+ Scenario 666 367 697 1,730
Mid Scenario 1,338 646 1,022 3,007
High Scenario 2,251 982 1,569 4,802
Maximum Annual Energy Savings
BAU+ Scenario 60 23 44 126
Mid Scenario 108 36 57 201
High Scenario 88 47 75 210
Maximum Annual Energy Savings vs. Business As Usual
BAU+ Scenario 8% 11% 17% -
Mid Scenario 15% 17% 23% -
High Scenario 12% 22% 30% -
Avoided Greenhouse Gas Emissions (kt CO2e)
Lifetime Avoided Emissions (15 years of programs)
BAU+ Scenario 27,124 18,694 51,396 97,214
Mid Scenario 45,358 32,973 75,423 153,754
High Scenario 55,869 50,070 115,789 221,728
Maximum Annual Avoided Emissions
BAU+ Scenario 4,615 1,168 3,212 8,996
Mid Scenario 8,365 1,832 4,190 14,387

High Scenario 11,172 2,384 5,514 19,070



NEW BRUNSWICK

Macroeconomic Impacts

Table A10-13: Macroeconomic Impacts for all New Brunswick Scenarios; Includes Total Program and
Participant Spending (2012-2026), Total Net Economic Output (2012-2040), and Resulting GDP and Jobs

Multipliers

NEW BRUNSWICK
All Fuels -- Simultaneous
Total Efficiency Program Costs ($2012 Millions)
Total Efficiency Participant Costs ($2012 Millions)
Increase in GDP ($2012 Millions)
Maximum Annual GDP Increase ($2012 Millions)
GDP per $1 of Program Spending
Increase in Employment (Job-years)
Maximum Annual Employment Increase (Jobs)
Job-years per $Million of Programs Spending
Electricity
Total Efficiency Program Costs ($2012 Millions)
Total Efficiency Participant Costs ($2012 Millions)
Increase in GDP ($2012 Millions)
Maximum Annual GDP Increase ($2012 Millions)
GDP per $1 of Program Spending
Increase in Employment (Job-years)
Maximum Annual Employment Increase (Jobs)
Job-years per $Million of Programs Spending
Natural Gas
Total Efficiency Program Costs ($2012 Millions)
Total Efficiency Participant Costs ($2012 Millions)
Increase in GDP ($2012 Millions)
Maximum Annual GDP Increase ($2012 Millions)
GDP per $1 of Program Spending
Increase in Employment (Job-years)
Maximum Annual Employment Increase (Jobs)
Job-years per $Million of Programs Spending
Liquid Fossil Fuels
Total Efficiency Program Costs ($2012 Millions)
Total Efficiency Participant Costs ($2012 Millions)
Increase in GDP ($2012 Millions)
Maximum Annual GDP Increase ($2012 Millions)
GDP per $1 of Program Spending
Increase in Employment (Job-years)
Maximum Annual Employment Increase (Jobs)
Job-years per $Million of Programs Spending

BAU+

433
393
2,781
172
6.42
22,106
1,438
51

309
270
653
43
211
5,879
368
19

18
19
125

6.87
1,009
66
55

106
104
1,999
125
18.81
15,199
1,002
143

Mid

1,099
662
4,162
267
3.79
33,757
2,045
31

768
490
1,242
95
1.62
11,383
701
15

51
26
208
14
4.11
1,679
102
33

280
146
2,703
162
9.65
20,664
1,257
74

High

2,191
820
5,887
401
2.69
48,265
2,855
22

1,551
613
1,917
171
1.24
17,858
1,253
12

98
31
282
20
2.89
2,289
136
23

542
175
3,678
213
6.79
28,042
1,567
52

60



Direct Effects from Policy Scenarios

Table A10-14: Total Direct Energy Benefits from Avoided Energy Costs ($2012) and Total Energy Saved (PJ)
for all New Brunswick Scenarios (2012-2040)

. Liquid Fossil
NEW BRUNSWICK Electricity = Natural Gas Fuels Total
Energy Benefits (%2012 Millions)
Lifetime Energy Benefits (15 years of programs)
BAU+ Scenario 761 113 1,555 2,430
Mid Scenario 1,524 197 2,192 3,913
High Scenario 2,565 292 3,150 6,007
Energy Benefits per $1 of Program Spending
BAU+ Scenario 2.55 6.44 15.17 -
Mid Scenario 2.06 4.03 8.11 -
High Scenario 2.29 3.10 6.02 -
Energy Savings PJ)
Lifetime Energy Savings (15 years of programs)
BAU+ Scenario 53 21 145 218
Mid Scenario 106 37 212 355
High Scenario 178 56 325 559
Maximum Annual Energy Savings
BAU+ Scenario 4 1 13 18
Mid Scenario 7 2 18 27
High Scenario 10 3 23 36
Maximum Annual Energy Savings vs. Business As Usual
BAU+ Scenario 6% 11% 18% -
Mid Scenario 13% 17% 24% -
High Scenario 18% 22% 31% -
Avoided Greenhouse Gas Emissions (kt CO2e)
Lifetime Avoided Emissions (15 years of programs)
BAU+ Scenario 6,426 1,052 14,643 22,121
Mid Scenario 12,806 1,868 21,600 36,274
High Scenario 21,206 2,850 33,305 57,360
Maximum Annual Avoided Emissions
BAU+ Scenario 444 66 974 1,483
Mid Scenario 905 104 1,268 2,277

High Scenario 1,309 136 1,662 3,106



NOVA SCOTIA

Macroeconomic Impacts

Table A10-15: Macroeconomic Impacts for all Nova Scotia Scenarios; Includes Total Program and Participant

Spending (2012-2026), Total Net Economic Output (2012-2040), and Resulting GDP and Jobs Multipliers

NOVA SCOTIA
All Fuels -- Simultaneous
Total Efficiency Program Costs ($2012 Millions)
Increase in GDP ($2012 Millions)
Maximum Annual GDP Increase ($2012 Millions)
GDP per $1 of Program Spending
GDP per $1 of Program & Participant Spending
Increase in Employment (Job-years)
Maximum Annual Employment Increase (Jobs)
Job-years per $Million of Programs Spending
Job-years per $Million of Program & Participant Spending
Electricity
Total Efficiency Program Costs ($2012 Millions)
Increase in GDP ($2012 Millions)
Maximum Annual GDP Increase ($2012 Millions)
GDP per $1 of Program Spending
GDP per $1 of Program & Participant Spending
Increase in Employment (Job-years)
Maximum Annual Employment Increase (Jobs)
Job-years per $Million of Programs Spending
Job-years per $Million of Program & Participant Spending
Natural Gas
Total Efficiency Program Costs ($2012 Millions)
Increase in GDP ($2012 Millions)
Maximum Annual GDP Increase ($2012 Millions)
GDP per $1 of Program Spending
GDP per $1 of Program & Participant Spending
Increase in Employment (Job-years)
Maximum Annual Employment Increase (Jobs)
Job-years per $Million of Programs Spending
Job-years per $Million of Program & Participant Spending
Liquid Fossil Fuels
Total Efficiency Program Costs ($2012 Millions)
Increase in GDP ($2012 Millions)
Maximum Annual GDP Increase ($2012 Millions)
GDP per $1 of Program Spending
GDP per $1 of Program & Participant Spending
Increase in Employment (Job-years)
Maximum Annual Employment Increase (Jobs)
Job-years per $Million of Programs Spending
Job-years per $Million of Program & Participant Spending

BAU+

766
6,075
393
7.94
4.28
47,976
3,166
63
34

613
2,504
176
4.09
2.24
20,370
1,338
33
18

76

8.47

4.19

626
41
69
34

144
3,481
217
24.18
12.19
26,912
1,777
187
94

Mid

1,736
9,202
617
5.30
3.34
73,158
4,551
42
27

1,334
4,324
321
3.24
2.02
35,364
2,357
27
17

24
121

4.98

3.26

1,010
62
42
27

378
4,722
287
12.48
8.19
36,596
2,217
97
63

High

3,211
12,789
921
3.98
2.84
98,634
6,694
31
22

2,437
6,549
510
2.69
1.88
53,491
3,655
22
15

46
164
12
3.60
2.71
1,344
83
30
22

729
6,000
392
8.23
6.21
43,393
2,953
60
45

62



Direct Effects from Policy Scenarios

Table A10-16: Total Direct Energy Benefits from Avoided Energy Costs ($2012) and Total Energy Saved (PJ)
for all Nova Scotia Scenarios (2012-2040)

. Liquid Fossil
NOVA SCOTIA Electricity = Natural Gas Fuels Total
Energy Benefits (%2012 Millions)
Lifetime Energy Benefits (15 years of programs)
BAU+ Scenario 2,442 56 2,242 4,741
Mid Scenario 4,349 96 3,157 7,602
High Scenario 6,918 140 4,522 11,580
Energy Benefits per $1 of Program Spending
BAU+ Scenario 4.13 6.45 16.13 -
Mid Scenario 3.38 4.09 8.64 -
High Scenario 2.94 3.18 6.43 -
Energy Savings PJ)
Lifetime Energy Savings (15 years of programs)
BAU+ Scenario 90 10 196 296
Mid Scenario 162 18 287 466
High Scenario 265 27 438 729
Maximum Annual Energy Savings
BAU+ Scenario 6 0.6 13 20
Mid Scenario 11 1.0 18 29
High Scenario 15 1.3 23 40
Maximum Annual Energy Savings vs. Business As Usual
BAU+ Scenario 13% 12% 18% -
Mid Scenario 23% 19% 24% -
High Scenario 32% 25% 31% -
Avoided Greenhouse Gas Emissions (kt CO2e)
Lifetime Avoided Emissions (15 years of programs)
BAU+ Scenario 1,360 516 14,643 16,519
Mid Scenario 2,681 901 21,600 25,182
High Scenario 5,034 1,353 33,305 39,692
Maximum Annual Avoided Emissions
BAU+ Scenario 669 32 974 1,675
Mid Scenario 1,213 50 1,268 2,530

High Scenario 1,717 64 1,662 3,444



PRINCE EDWARD ISLAND

Macroeconomic Impacts

Table A10-17: Macroeconomic Impacts for all Prince Edward Island Scenarios; Includes Total Program and

Participant Spending (2012-2026), Total Net Economic Output (2012-2040), and Resulting GDP and Jobs

Multipliers

PRINCE EDWARD ISLAND
All Fuels - Simultaneous
Total Efficiency Program Costs ($2012 Millions)
Total Efficiency Participant Costs ($2012 Millions)
Increase in GDP ($2012 Millions)
Maximum Annual GDP Increase ($2012 Millions)
GDP per $1 of Program Spending
Increase in Employment (Job-years)
Maximum Annual Employment Increase (Jobs)
Job-years per $Million of Programs Spending
Electricity
Total Efficiency Program Costs ($2012 Millions)
Total Efficiency Participant Costs ($2012 Millions)
Increase in GDP ($2012 Millions)
Maximum Annual GDP Increase ($2012 Millions)
GDP per $1 of Program Spending
Increase in Employment (Job-years)
Maximum Annual Employment Increase (Jobs)
Job-years per $Million of Programs Spending
Liquid Fossil Fuels
Total Efficiency Program Costs ($2012 Millions)
Total Efficiency Participant Costs ($2012 Millions)
Increase in GDP ($2012 Millions)
Maximum Annual GDP Increase ($2012 Millions)
GDP per $1 of Program Spending
Increase in Employment (Job-years)
Maximum Annual Employment Increase (Jobs)
Job-years per $Million of Programs Spending

BAU+

84
72
384
25
4.57
3,713
242
44

63
52
67

1.07
899
61
14

21
21
314
19
14.84
2,811
181
133

Mid

193
112
535
36
2.77
5,375
312
28

138
83
109
12
0.80
1,565
100
11

56
29
426
25
7.66
3,808
227
69

High

360
143
743
51
2.06
7,591
435
21

253
108
165
19
0.65
2,440
165
10

107
35
575
33
5.37
5,143
282
48

64



Direct Effects from Policy Scenarios

Table A10-18: Total Direct Energy Benefits from Avoided Energy Costs ($2012) and Total Energy Saved (PJ)

for all Prince Edward Island Scenarios (2012-2040)

PRINCE EDWARD ISLAND

Energy Benefits
Lifetime Energy Benefits (15 years of programs)
BAU+ Scenario
Mid Scenario
High Scenario
Energy Benefits per $1 of Program Spending
BAU+ Scenario
Mid Scenario
High Scenario
Energy Savings
Lifetime Energy Savings (15 years of programs)
BAU+ Scenario
Mid Scenario
High Scenario
Maximum Annual Energy Savings
BAU+ Scenario
Mid Scenario
High Scenario
Maximum Annual Energy Savings vs. Business As Usual
BAU+ Scenario
Mid Scenario
High Scenario
Avoided Greenhouse Gas Emissions
Lifetime Avoided Emissions (15 years of programs)
BAU+ Scenario
Mid Scenario
High Scenario
Maximum Annual Avoided Emissions
BAU+ Scenario
Mid Scenario
High Scenario

Electricity

150
271
440

2.48
2.04
1.80

17
27

0.6
11
1.6

12%
21%
30%

1,059
1,908
3,112

70
126
178

Liquid Fossil
Fuels

($2012 Millions)

348
490
702

17.04
9.13
6.79
(PJ)

29
42
64

1.8
2.3
3.1

19%
25%
32%

(kt CO2e)

2,117
3,099
4,731

132
172
225

Total

498
761
1,141

38
59
92

2.4
3.5
4.7

3,176
5,007
7,843

202
298
403
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NEWFOUNDLAND & LABRADOR

Macroeconomic Impacts

Table A10-19: Macroeconomic Impacts for all Newfoundland and Labrador Scenarios; Includes Total
Program and Participant Spending (2012-2026), Total Net Economic Output (2012-2040), and Resulting GDP

and Jobs Multipliers

NEWFOUNDLAND & LABRADOR
All Fuels - Simultaneous
Total Efficiency Program Costs ($2012 Millions)
Total Efficiency Participant Costs ($2012 Millions)
Increase in GDP ($2012 Millions)
Maximum Annual GDP Increase ($2012 Millions)
GDP per $1 of Program Spending
Increase in Employment (Job-years)
Maximum Annual Employment Increase (Jobs)
Job-years per $Million of Programs Spending
Electricity
Total Efficiency Program Costs ($2012 Millions)
Total Efficiency Participant Costs ($2012 Millions)
Increase in GDP ($2012 Millions)
Maximum Annual GDP Increase ($2012 Millions)
GDP per $1 of Program Spending
Increase in Employment (Job-years)
Maximum Annual Employment Increase (Jobs)
Job-years per $Million of Programs Spending
Liquid Fossil Fuels
Total Efficiency Program Costs ($2012 Millions)
Total Efficiency Participant Costs ($2012 Millions)
Increase in GDP ($2012 Millions)
Maximum Annual GDP Increase ($2012 Millions)
GDP per $1 of Program Spending
Increase in Employment (Job-years)
Maximum Annual Employment Increase (Jobs)
Job-years per $Million of Programs Spending

BAU+

431
321
2,226
142
5.17
17,373
1,053
40

322
213
1,156
75
3.59
10,246
636
32

108
108
1,017
63
9.37
6,628
416
61

Mid

981
490
3,379
210
3.45
26,961
1,658
27

696
342
1,978
126
2.84
17,825
1,131
26

284
148
1,394
87
4.90
9,102
535
32

High

1,789
574
4,926
307
2.75
39,635
2,310
22

1,242
441
2,953
188
2.38
26,962
1,640
22

547
133
1,957
124
3.58
12,597
717
23
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Direct Effects from Policy Scenarios

Table A10-20: Total Direct Energy Benefits from Avoided Energy Costs ($2012) and Total Energy Saved (PJ)

for all Newfoundland and Labrador Scenarios (2012-2040)

NEWFOUNDLAND & LABRADOR

Energy Benefits
Lifetime Energy Benefits (15 years of programs)
BAU+ Scenario
Mid Scenario
High Scenario
Energy Benefits per $1 of Program Spending
BAU+ Scenario
Mid Scenario
High Scenario
Energy Savings
Lifetime Energy Savings (15 years of programs)
BAU+ Scenario
Mid Scenario
High Scenario
Maximum Annual Energy Savings
BAU+ Scenario
Mid Scenario
High Scenario

Maximum Annual Energy Savings vs. Business As Usual

BAU+ Scenario
Mid Scenario
High Scenario
Avoided Greenhouse Gas Emissions

Lifetime Avoided Emissions (15 years of programs)

BAU+ Scenario
Mid Scenario
High Scenario
Maximum Annual Avoided Emissions
BAU+ Scenario
Mid Scenario
High Scenario

Electricity

1,889
3,335
5,271

6.08
4.96
4.40

67
121
199

12

12%
23%
33%

4,960
8,489
13,012

249
457
665

Liquid Fossil
Fuels

($2012 Millions)

1,130
1,643
2,480

10.79
5.99
4.69
(PJ)

74
107
163

19%
25%
32%

(kt CO2e)

5,268
7,682
11,671

318
414
542

Total

3,019
4,978
7,750

141
228
362

14
20

10,228
16,170
24,682

568
871
1,206
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