»  Changes 1o the version presented August 24, 2017 based on Advisory Group feadback are described
below

«  Changes o the version presented Seplember 7, 2017 based on public webinar feedback are described
below

All slide changes are marked with
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«  Changes o the version presented July 20, 2017 based on 1ES0 feedback are described below

»  Changes o the version presented July 20, 2017 based on Advisory Group feedback are described below

Al E @:%@ ahangeg are marked with |
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This report was prepared by Navigant Consulting Lid, (Navigant) for the Independent Elsctricity System Operator, The work
presented in this report represents Navigant's professional judgment based on the information available at the time this report was
prepared. Navigant s not responsible for the reader’s use of, or rellance upon, the report, nor any decisions based on the report.
MNAVIGANT MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESSED OR IMPLIED. Regders of the report are
advised that they assume all iabiities incurred by them, or third parties, as a resull of their reliance on the report, or the datg,
information, findings and opinions contained in the report.
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Thig report will analyvze available information and begin 1o explore the ssues and opportunities of the key questions and foous
areas listed below pertaining to the Climate Change topic.

= What do Ontario’s current climate policy and plans mean for
the Conservation First Framework and the Industnal
Accalerator Program?

= s the current structure of OFF and 1AP optimized to support
Ontario’s climate changs policy objectives? Why or Why not?

«  Should COM targets, budgets, and/or structure be adjusted in
hght of the Climate Change Action Plan (CCAP) and broader
chmate policy? i 8o, how?

« Should other aspects of the COFF and 1AP be adjusted in light
of Ontario’s climate change policy objectives? If so, how?

« What are the implications for customers with the introduction
of COAR?
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IESO-N-0027135



B
B mmmmmmmmm

B

0027135

N

IESO

SR
S
2

-




Ontario’s Clmate Changse Strategy (Nov-2015) committed to 8 GHG emissions reduction goal of B0% (1980 levels) by 2050

«  Pravigusly, the Govermnment committed to a 6% reduction (1980 levels) by 2014

» 2014 goals were achieved largely due o the phase out of coal and economic recassion

250

200

150

100

Megatonnes COZ ey,

1980
1982
1984
1986
1988
20006
2002
2004
2008
2008
2016
2012

2014

3HG raductions goals:

e P B veduclion by 2020

37% reduction by 2030
80% raduction by 2050

2020 2030 2050

&«

L3

Onlaric emissions peaked in 2005 at
2T MT CO2 eq.

The shut-down of 7,600 MW of cosl
power plants contributed significantly
to the drastic decline in GHG
ermissions from 2005 to 2014

210
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1490
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160

Source: Environmment and Climate Change Cangda (2617 Nalional Inventory Report 1880-2015
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» Ontario’s CCAP does not explicitly define goals for emissions reductions {or energy savings) from the CFF or 1AP

»  Electricily sector emissions have decreased significantly over the past decade and reprasent a small fraction of Ondario
amissions, however elactricity savings through CFF and 1AP can still deliver emissions savings®

- Elimmnating all electnicily emissions {(~5 MT) would only contribule 8% and 3% 1o the 20307 2050 tlargels, respeciively

Agricuiture

8%

Cther 8 34%

1%

Transportation |

‘) 7 E},h

Naturs! Gas

Conals
eoo! IOHTHG PRORS

shutdowns and

ssion |

¢ The nuslear befh-fub period could lesd o an
Cmorease slaclricly emissions”, Bowever 0ap
o and trads could alse conourrently partially

- offsetincreased smissions

MT 02 eq.

i

Seuree; GRO Module §
Note! Forseast includes impact from oap and irade

*Agcording 1o the Onfario Planning Outlook Scerario B Valuss to be updated vpon release of the 2017 Long Term Energy Blan,

“”i@%}g ?‘e{m Eﬁgfgy Pla

n 2017 may provide some guidance 88 fo how the incremental need will be met during this period

NAVIGANT
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While there are no explicit goals or targets imposed on the CFF or 1AP, Ontario’'s CCAP and the Federal Government's
‘Carbon Strategy” introduce new intliatives, programs, and investments

These gelions may impact the delivery of OFF and AP In & number of ways, including potential

Overlap with existing programs and across agencies (LDCs, IE50, OEBY
Competition for sources of funding and budgsts {energy efficiency, behind-the-meter generation, energy lHeracy slc )
Misalignment between government agencies regarding svaluation of cost-effectivenass, incentives, EM&EV activilies
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The introduction of new initiatives and programs from Ondario’s COAP and the Federal Carbon Strategy will require sector

stakeholders to antify opportunities of alignment aoross a number of areas — such as fuel switching, electrification, slc. ~ i
order to address potential

- Overlap in programs
- Competition for funding sources
- Misalignment across agencies

NAVIGANT
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= Customers have a multitude of programs available that support similar objectives

Ministry of Energy Federal MOECC MOUMTO

Admin. rer i ,, o
o Camai | |occaoe e izo]
% Deventraized eér
Del very MIfiw Cennoan
N S T P o ey
Programs §
Brand
Customers

Aﬁmnymi_,sstmﬁ {naiumé gass Gag "{ééééizf%e} D%M ({}@ nand mciﬁ Managemeﬁ%} Ffﬁ {Fue% 553W is:::h ng} QBE‘J@ {Qﬁnﬁﬁwai fon amﬁ iﬁemaﬂﬁé
Management), CNG (Compressed Natural Gas), Blee (Eleciricily);, MOECO (Ministry of Environment and Climate Change);, MO (Ministry of
infrastructure); MTO (Ministry of Trangporiationy;, QCCSDC {(Ontarie Climate Changs Solutions Deployment Corporation)

NAVIGANT

Notfe: as of July 2077, subject to change as gdditiona! informalion bacomes available,
IESO-N-0027135



«  Fuel swilching refers o the replacement of a particular source of energy with g lower carborn-emiting allemative {(8.g., gas
to electricity, or propane/oiiwond o gas/eleddricity)

«  LDHP projects quslify for incentives under either the [E50's COFF or IAP however renewable projecis do not currently
gualify for CFF funding FiT/microFIT provides funding for renswables, however microFIT will ransition 1o & "net melering”
scheme

Cooperation across electric/gas ytilities to rack GHEG emissions raductions through

any fusl-switching combinations, in addition 1o the delivery of dual-impact measures

«  Astandardized approach for estimating GHG savings for fJuslswitching programs
involving gas, propang, wood, or fuel ofl sguipment

«  Extended role of DEM lo promote gdoption of equipment that excesds codes and
standards — which may in twrn mernt higher incentives for adoption

«  Funding for CHP is gt odds with Ontario’s clirnate change strategy when i increases
overall emissions at the site and source

«  Funding for CHP colncides with olimate strategy when CHP offsets other higher emitting
systems

« inoreased foocus on renewables through COAP and decreased funding for microHT
{with transition (o nel-melering) projects present an opportunity for establishing renswables
ncentives and/or renewable energy credits (REC)

NAVIGANT

IESO-N-0027135



Flectrification: The transporiation sector accounts for 37% of CO2 emissions in Ontario. Efficient and smart elecirification
and vehicle charging can lead o significant GHG emissions reductions

incentive stacking: Dual-impact measures deliver both electricily and natural gas savings, and a8 a result are eligible for
slectricity and gas ncentives. Incentive stacking would also enable these measures o potential claim "emissions” ncentives

»  CUAP requirements for EVready homes may facililate adoption of “smart” charging

» incentivizing “smart” charging at home and public infrastructure through incantives (n
addition to TOU/CPP or fres charging) may deliver GTED and GHG savings

«  Tracking GHG smission savings from BV adoption will require a standard calculation and
establishing a basefing lavel of emissions (which may vary based on the basefing vehicle)

+ Incentive stacking may require a customer or LDC to apply for incentives to three separate
agencies — the IESO {or LDCs) for electricity, the OEB {or gas wtilities) for gas, and a third
agency for amissions

o Asingle and commaon process for £E incentives may simplfy the evaluation of measures

and faciitate adoption

NAVIGANT

IESO-N-0027135



B
B mmmmmmmmm

B

0027135

N

IESO

SR
S
2

-




The complaxities of the design, delivery, and other aspects of the OFF and IAP are dlustrated below.
The relationships and roles of the different entilies involved directly — or indirectly — in various aspects of the OFF and IAP

are also dlustrated

Government divrection sels several oriferia
associated with CPPAAR (g, tarmgsts,

stakeholder roles [IESO, LDCs], coverage,

spending)

Program design, roles, responsibilitiss
are split between 1ES0 and LDs
depending on whether g program is
provincish, locsl, regional, pilot, or
dirscied,

Frogram delivary is
prirnarily undertaken by
LDOs with some centrally-

» glivered programs and

support from the 3G

TARGETS AND FUNDING

Gov

« Targets, budgets provinoially

» Targels, budgels by LDC (rading)

DELWERY

« Province-Pids
» Piotl ocalRegiona!

g b
» faresied

Evaluators 1ESO |
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«  Climate policy will be an impactiul part of Ontario’s fulure: the CCAF outlines funding that overlaps with electricity and
natural gas programs which will impact and transform the current CFFAAP framework and process

e —

\\\\\\\\\\\\\\\\\ ‘§\\\\\\\\\ \\\\\%\
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Climate policy will be an mpactiud part of Ontario’s future: the CCAR outlines funding that overlaps with eleciricity and
natural gas programs which will impact and transform the current CFFAAP framework and process

ders will evolve,
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«  Climate policy will be an impactiul part of Ontario’s fulure: the CCAF outlines funding that overlaps with electricity and
natural gas programs which will impact and transform the current CFFAAP framework and process
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SECTION 2:
INTRODUCTION

Hnapshot




LR 2013 refers o climate change in the following statement regarding coal generation and the addition of
renewables o the supply mix:

» “To date, Ontario has more than 18,500 MW of renewable energy onling or announced, which includas more than 8,000 MW
of hydroelectnic capacity and more than 8,500 MW of solar, wind and bicenergy capacily. This is remarkabile progress, and
Ontario is proud of the role rensewable energy s playing in the supply mix. This investment in clean, renewable energy
sources is helping Ontario reduce s reliance on fossil fusls. The coal phase-out is the single largest climate change
mitiative in North Amernca, reducing greenhouses gas emissions and air poliution.”

« “Ontario will phase in wind, solar and bicenergy over a longer period than contemplated in the 2000 LTEPR, with 10,700 MW
online by 20217

Dirgctions regarding the Conservation First Framework and the Industrial Accelerator Program for the period of 2015-
2020 reference the need to incent measures that deliver system value and promote conservation at peak times - the
greatest opportunity for GHG reductions in ON is during peak times when natural gas generators are producing
electricity.

The Ministry of the Environment and Climate Change's Climats Change Action Plan, Ontario’s Cap and Trade
program and the introduction of the Regulation under Development for the Ontario Climate Change Solutions
Deployment Corporation should also be considered when assessing the policy considerations for Climate Change as
it relates to COM in ON

See next slide for further datsil
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MOECC's Climate Change Action Plan:
« Total estimated Greenhouse Gas Reduction by 2020: 8,832,000 Tonnss

New government greenhouse gas poliution target will be 37% below 2006 levels by 2030

2

Surnmary of actions related to current COM policy and framework in ON:

L]

Establishing & green bank that would help homeowners and businesses access and finance energy-efficient technologies to reduce
greenhouse gas poliution from bulldings.

Creating & cleaner ransportation system by addrassing greenhouse gas pollution from cars on the road today, by increasing the
availability of zerg-emission vehicles on the road tomorrow, by deploving cleaner trucks, and making transit more available.

Halting the ongeing rise in bullding-related emissions by giving Ontarians more choices, incentives and tools 1o make the right energy
choice for their homes and businesses, by providing better information about energy use by buildings and homeas, and by making new
buildings increasingly energy efficient over time.,

Making Ontario one of the casiest and most affordable risdictions in Morth America for homeowners and businesses to insiall or
retrofit clean-energy systems like solar, battery storage, advanced insulation and heat pumps, while helping 1o protect and support low-
income households, vulnerable communities and many renters from the cost impacts of carbon pricing.

Supporting a carbon market that drives the lowest cost greenhouse gas emission reductions. Actions in this plan, supporiad by cap and
trade proceeds, will halp business and industry make invesiments that reduce greenhouse gas poliution, This will halp save energy
costs, mprove productivity and global competitivensass, and protect and creats jobs.

Working in parinership with First Nations and Meélis communities 1o addrass climate change, with actions guided by Tradiional
Ecological Knowledges, and haiping 10 build capacily in these communities to participaie in the economic opportunities that may arise
from the actions.

Building on progress, leading by exampie and acting on opportunities 1o make government operations carbon neutral. Ontario will
achigve this by reducing greenhouse gas pollution across ouwr facilities, operations and procurament.

NAVIGANT
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Ontario’ Cap and Trade program began on January 1%, 2017

£

The cap limits how many tonnes of greenhouse gas poliution businesses and institulions can emit. The cap drops each vear o
encourage lower emissions. Companies can trade (buy or sell) allowances. For example, f a company @mils more greenhouse gas
asmissions than permitted by the cap, it could buy credits in order 10 comply. Credits would be available Tfor purchase from a company
that reduced s greenhouse gas emissions and have surplus cradits.

Cap and trade 18 projectad (o generate about $1.9 billion per vear in procesds. By law, svery dollar collected through cap and frade
must be invested — in a ransparent way ~ back into projects that reduce greenhouse gas poliution, such as: public transit, electric
vehicle ncentives, social housing retrofits.

Ordario has already committed 5328 million to the { : for projects that will fight climate change, grow the economy
and create jobs. These invesiments are part of our plan 10 secure g heaithy, clean and prosperous low-carbon future.

Mandatory participants: an electricity importer, a facility or natural gas distributor that emits 25,000 tonnes or more of greenhouse gas
SIMSSIONS per vear, & fuesl supplier that sells more than 200 litres of fust per vear

Yoluntary participants: Participation in the cap and trade program st mandatory for faciiities that generates mora than 10,000 but less
than 25,000 tonnes of greenhouse gas emissions per year,

Market participants: Companies without emissions (o report are still eligible to participate in the auction as a market participant. Market
participants can include individuals, not-for-profit organizations and companies without compliance obligations.

Description of Ontarieo Climate Change Solutions Deployment Corporation: "The corporation’s activities would focus on
reducing market barriers (o deployment of low-carbon technologies, ncluding through improved access o information,
mcentives, and strategic use of financial de-risking tools to encourage greater private sector investment, emphasizing fusl-
switching, energy storage and desp energy’
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Navigant was engaged by the IE50 0 complete the midderm review for the Conservation First Framework and Industrial Accelerator
Program. Issues were identified by the IESO and grouped into eight major topics that will guide the Framework Review through four
key activities outlined below. This report iz the current state summary Tor the Climate Changs lopic.

Customer and
markeat
engagement and
satisfaction

Definition of CDM
Collaboration

Governancs &
oparations

Planning
integration

Climate change

Budgets, targets,
cost effectivenass

March 16

Aprit 20
Aprit 20

May 18

June 15

e

August 17
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This report s organized by the seclions cutiined In the table below. The sactions are designed to address ong or more of the
focus areas identified.

. fﬁzm;ga;a%%wagggaﬁ”_ - ... .

L sion factors a - -
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GBHG metrics

U Plan
Matrics

GHG reduction per
MWh saved {(lonnes
(GHG avoided/MWh)

3 spent per GHG
reductions ($onnes
GHG avoided)

sliocated 10 natural gas
behind the meler

Avoided tonnes GHE calculated by

SO for 2015 verified resulls

divided by the net verified energy
savings achigved in 2015

The incentive plus non-incentive

spending in 2015 divided by
avoided tormes GHG calculated by

Flanned target achievement (2020
anergy savings) within LDC CORM
Flans that specified BMG = "TRUE”

0.089

169

HESO for 2015 verified results
% of LDC CDM Plan

Avoided GHG is calculated net of any
ncreases in GHG emissions dus to
natural gas CHP projects

2015 CFF spending does not include
legacy framework, however, GHG
avoided considers savings from
legacy framework {(savings achisved
in 20115}

Basad on LDO Sé?ﬁn.ﬁiamﬁd

ameunts (not actuah

generation (BMG)
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GBHG metrics

U Plan
Matrics

GHG reduction per
MWh saved {(lonnes
(GHG avoided/MWh)

3 spent per GHG
reductions ($onnes
GHG avoided)

% of achisvement

sliocated 10 natural gas
behind the meler

generation (BMG)

Avoided tonnes GHE calculated by

SO for 2015 verified resulls

divided by the net verified energy
savings achigved in 2015

The incentive plus non-incentive

spending in 2015 divided by
avoided tormes GHG calculated by

HESO for 2015 verified results

0.039

2,615

&

&

Avoided GHG is calculated net of any
ncreases in GHG emissions dus to
natural gas CHP projects
Administrative costs are higher in
S5 for AP (first year of the
program; and are expectad 1o lavel
out as more projects come info
S8VICS

Gross unverified first year energy

savings for generation projects that
have received a project incentive

44%

L

8 projects with 4 implementad in 2018

hatween 2012 and 2017
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Summary:

%

%

%

Ontario’s Climate Change Strategy (Nov-20158) committed to a GHG emissions reduction goal of 80% (1980 levels) by 2050
climinating all slectricity emissions (~5 MT) would only contribute 8% and 3% (0 the 20307 2050 targets, respeciivaly.

Climate policy will be an impectful part of Ontario’s fulwre; the CCAP oullines funding that overlaps with eleclricity and
natural gas programs which will impact and transform the current CFFAAP framework and process

Areas of overlap and impact include fuel swilching, slecirification, CHP and DER, and incentive stacking
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Ontario’s Clmate Changse Strategy (Nov-2015) committed to 8 GHG emissions reduction goal of B0% (1980 levels) by 2050

«  Pravigusly, the Govermnment committed to a 6% reduction (1980 levels) by 2014

» 2014 goals were achieved largely due o the phase out of coal and economic recassion

250

200
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100
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1988
20006
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2008
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2016
2012

2014

3HG raductions goals:

e P B veduclion by 2020

37% reduction by 2030
80% raduction by 2050

2020 2030 2050

&«

L3

Onlaric emissions peaked in 2005 at
2T MT CO2 eq.

The shut-down of 7,600 MW of cosl
power plants contributed significantly
to the drastic decline in GHG
ermissions from 2005 to 2014
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Source: Environmment and Climate Change Cangda (2617 Nalional Inventory Report 1880-2015
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» I 2018, Ontario’s GHG emissions were 168 MT CO2 ey, ~ 4% were emissions from the eleclricity sector {(~7 MT)
= Electnicily sector emissions decreased approx. 80% from 2008 (~35 MT) 1o 2015 (~7 MT), largsly due (o coal relirements

»  Moving forward, the changing supply mix is projecied to increases electricty emissions compared (o 2017 lavels (Le,,
decreased nuciear availability, and increased use of gas)

- Eliminating sl electricity emissions (-5 MT) would only contribute 8% and 3% (o the 2030/ 2050 targets, respectively.

Waste
o 53,

. . e,
Agriculiure W

&%

Incustrial

12%

Coal shuldowns snd
SLONHTHC FRCBRSION

- The nuclear Batietub period could incresse
oo slectrichy sivdssions, howsver cap and rade
vl partially offsel those emissions

MT C0OZ ag.

Source QFQ Module 6
Nofe, Forecast inciudes impsct from cap sid rade

*Agcording 1o the Onfario Planning Outlook Scerario B Valuss to be updated vpon release of the 2017 Long Term Energy Blan,
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Source: Environmment and Climate Change Cangda (2617 Nalional Inventory Report 1880-2015
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The following slides provide a high-level review of relevant provincial and federal climnate change policy, programs,
and initiatives which combined make up -~ and influence — Ontario’s energy-sector approach to climate change:

Omtario’'s Climate Change Action Plan (COAF)
Omtario’'s Cap and Trade program

Federal Carbon Strategy (Pan-Canadian Framework on Clean Growth and Climate Change)

Ontario's Carbon Price Forscast and
Ontario's Gas DSM Framewaork

N N
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Establishing a ¢ i« te help homeowners and
businesses secure financing for green projects

m‘szzmmmg the carbon fooiprint of Ontario’s
: system

ég‘:amg consumers belter manags their

mnproving the energy efficiency of mﬁaﬁmisaﬁ
commaercial and industrial | ;

%mg&@wwmg communities to adopt green |
0 policies and increasing funding ﬁppw&mm%sm

Collaborating with | to upgrade
off-grid infrastructure and reduce emissions

Supporting G in low-carbon technology
Reducing emissions across - operations

Developing o i agriculiural land and
natural systems {e.q. forests, wetlands)

Ontario’s five-vear Climate Changs Action Plan (2016--2020) 1s 8 wide-reaching policy framework
designad (o drive Ontario’s ransiion (o g low-carbon economy in pursull of the province's
SIHSsIoNs reduction goals (below 1980 levels) of 15% in 2020, 37% m 2030 and 80% in 2050 |
makes use of vanous financial incentives, regulatory changes, mirastruciure mvestiments and
research funding to develop and implement green lechnologies acress the province,

The average vehicle will be associated with lower
GHO emissions as gasoling becomes cleaner, low-
carbon fuels are promoted and the deployment of
efectric vehicles acceleraies

Residential and commercial bulidings will be
retrofitied 1o consume less snergy with funding
from the green bank and other programs

Given new funding, more gresn technology
innovation can be expected from the private sector

The electricity sector makes up only 4% of Ontario
GHG emissions (~7 MT C0.8), so reductions from
electricily savings would contribute marginally to
provincial targels

The CCAP does not provide a boltom-up
breakdown that indicates the source of emissions
reductions

Source: Government of Ontario, Environmental Conynissionss of Qolanio

NAVIGANT

IESO-N-0027135



< Ontario is part of the Western Climate Inltiative (W),
which aims {0 connect cap and trade programs across
Morth America, and intends to link its program to the

carbon market

«  Ontario’s June-2017 auction had a seltlement price of

< per tonne

«  The grmnissions cap will decrease by 4
2020, considered an aggressive rate of decline

«  Auction procesds are projectsd to be
201718, and §1 .4 1 annually thereafter

= Proceeds from the cap and trade program will be

directed toward the green initiatives outlined in the

»  Wid-size commersial and industrial customers will be
protected from increasing energy costs with $1-1.3
billion in from cap and trade procesds

Established under the Ciimale Change Miligation and Low-carbon Economy Act, 2016, Onterio’s
new cap and trade program came into effect on January 1, 2017, This program requires poliuters
to purchase an aliowance for sach tonne of L0, equivalent thal they wish {0 emit each yvear, and
enables businesses (o trade these allowances amongst each other. The government sels a cap
on the total number of aliowances soid and lowers § each vear, thus decreasing total poliution,

By 2017, gasoline prices are projected (o increase
by 4.3¢ per litre and home heating bills are
gxpected to rise by an average of £5 per month

Gas-fired generation will become more expensive,
slowing electricity sector GHG emissions growth

The impact of cap and trade is estimated at ~1.5
MT by 2030. Based on the CCAP’s 37T% target
reduction by 2030 (65 MT), cap and trade accounts
for approy. 2% of the target reduction (1.5 / 65},

T T e BRIt
_____

H3E Eambseinng (PMaustonmsy $8.03

Source: Governnent of Ontario, TESQ, Environmsois! Cormmissioner of Oritario
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mposing a of $18 per tonne
in 2018, rising gradually to $80 per tonne in 2022, and
allowing provinces to implement the price using carbon
taxes or cap and trade programs

Seeking to phase out o by 2030

Funding various | at the federal
tevel, such as deploying green transportation,
supporting clean technology RE&D, and reforming
bullding codes to tighten energy efficiency standards
and incorporate climate resilience

Craating a 538-billion < s
coltaborate at the provincial and municipal levels fo
fund large infrastructure projects

Establishing the $2-billlon Low O e
to help provinces and terrd ia‘;m&;?ﬁ fum:é smissions.
reducing projects

Released in 2018, the Government of Canada's climate aclion strategy is composed of carbon
pricing and other emissions-reduction measures, as well as infrastructure adaptation and
mnvesiment in clean technoiogy. | seis national emissions reduction targets but allows provineces
to mplement thelr own programs 1o meed these goals. ll was developed in collaboralion with
provineial governments bul has not vel been signed by Manitoba or Saskatchawan,

Federal funding from the Low Carbon Economy
fund will enable Ontario to increase investment in
low-carbon technology

Ontario and its municipalities will be able to
sponsor transformative projects such as electricity
grid interconnections ang gresn transportation
plans for support from the Canada Infrastructure
Hank

Ontario’s emissions cap will be required to
decrease at least as fast as the federal strategy
mandates; howoaver, this may still resultin a
carbon price below the national price floor

Many of Ontario’s climate policies as laid out in
the Climate Change Action Plan {8.4. building
codes and retrofits, low-carbon transportation) are
mirrored in the federal strategy, keeping Ontario
competitive with other provinces

Source: Government of Canada
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Commissionad by the OEB, the provinee's Tirst Long-Term Carbon Price Forecast Report was issuad
in May 2017 and projects carbon prices from 2018 1o 2028, Three carbon price forecasts were
developed, noorporating varyng assumplions regarding the success of the carbon marke! as well as
noficy decisions in Ontario and other WO unsdictions, The wide devigtion between masimum and
mirimum forecasts demonstrates that the price of carbon s quile sensilive 10 these assumplions,

«  The mid-range forecast
assumes that Ontario will join

the =i i 20118 and
that no major policy changes
will influence carbon prices

+ Modest $1/tonne annual
ncreases are gﬁr@;mim‘ﬁ wnti
2023, when a &l of
parbon allowances is
gxpected to develop in the
joint WO markst, increasing
prices more sharply

« The price of carbon is
projected {0 increase from
$*§?“iii}nm in 2018 to

s iy 2028

The masdmum forecast 3ssumss

Cntarin doss not i the Wln
Fig g ter 4

moﬁ thatprive folloy

raarket

Carbon price increases will
SNCOUTage Groo
lower operating izﬁﬁ‘s‘iﬁé‘s

Higher fuel prices for heating
and transportation will
incentivize .
measures and aa{:eiﬁmm zha
fransition to o :

; » carbon-
mt@n?@w& businesses may opt o
shift investment away from
Ontario, a risk which can be
mitigated by more widespread
adoption of carbon pricing (2.4,
Pan-Canadian Framework) as
well as business-friendly climate

poicy

Source: Onlario Energy Board
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Linlike in the electricity sector, natural gas utilities
participate in DEM programs on & basis, s¢
the OEB provides them with shareholde and
allows them to set thelr own

The OEDB urges utilities fo maximize cost-effective
efficiency measures that result in ¢

Gas utilities are encouraged to coordinate and miegmié
E%‘m;r ﬁ%%}% efforts with electricity distributors’ 0
to increase total energy savings and mﬁum
program costs

When planning future | @ profects, utilities
must prove early on that DEM has been considered 85
an alternative

The framewaork was developed before Ontario
indroduced s cap and trade | %gifé‘s lation; as ﬁuaﬁ;é‘a it
does not consider the

Released in 2014 by the Ontario Energy Board {OER), the 2015-2020 Nalural Gas DSM
Framework provides guidance (o gas utiliies in the creation of ther demand-side management
{DSM) plans, with the aim of reducing natural gas consumption throughout Ontario. Hprovides g
framework for such activilies as largeting, budgeling, svalualing programs and calculaling cost-
effectiveness, as well as laying out & list of principles intended (o guide DSM decision-making.

DEM programs could reduce annual Ontario
natural gas consumption by between 4.5% and

7.1% in 2020 and by between 9% and 17.8% in 2038
{Bource: OER MNatural Gas Conservation Polential Btudy}

Residential, commercial and industrial
consumption can all be reduced with DSM but the
industrial sector has the highest potential savings

Utilities can fund DEM programs with ratepaysr
dotlars, thus increasing customers’ energy costs

- However, customers who participate in the
programs should see their energy bills go down

- Additionally, the OEB has introduced a cost-
efficiency incentive {o reward DSM programs
that use the least amount of ratepaver dollars

DEM programs enable many low-incomes
consumers to undertake efficiency measures that
would otherwise be out of reach

Source: Onlario Energy Board

NAVIGANT
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Treatment of GHG emissions can be assessed based on three categories of benefits:
«  Cualitative — impacts that cannot be qguantified or monetized and are treated gualitatively
«  Cluantifiable — impacts thaf can be fracked, measured, and reported; and
«  Monetizable — quantifiable impacts that can also be monetized through pricing or avoided costs

GHG emissions can be (1) guantified {(based on the carbon intensity of generation resources) and (2} monetized

{based on a societal price on carbon)

\ . B
o \

.
o

L

1.

2.

Lok

Recent Untano-specific studies
angd reports can inform these
mputs, and be used (o forecast
GHG impacts:

Ondanio Planning Qutiook
(RO - IERD

Long Term Carbon Price
Forscast - OFB

Defaull bmission Factors
for Gritang’s Gap & Trade
Frogram - 8H0E

NAVIGANT
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Accurately quantifving and monetizing GHG emissions can be a challenge due to:

®

®

®

8

®

The electricity supply mix changes with time;

Current supply mix forecasts can only be so accurate;

All gas peakers have different GHG/carbon intensities (e.g., SCGT vs. COGTY,
Al ER measures (and DR rescurces) follow different load-shapes, and

Different load-shapes may or may not be coincident with GHG emilting resources

in 20186, IESO will be reporting avolded emissions using a method that considers the avoided emissions associated
with the marginal resource and takes into account load shapes by end-uselequipment; IESO is currently
undertaking this activity, avoided GHG emissions will be reported as part of the 2016 EM&V results

Apac

ER
L]

O
21

NAVIGANT

Source: Qnlario Flanning Qutleok {2018} Module 4 Supply Quliook. Siide 5
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Another consideration is that Ontaric’s emissions intensity is forecast to remain relatively low through 2038°

o {ntario’s smissions intensity decreased drastically following the shut-down of coal plants (250 g/Addh to below 50 g/kWh)

o Emissions intensity decreased further from 2014/15 {0 2016 due {o decrsased demand and decreased use of gas resources
« Emissions are expectad (0 hit the lowest point in 2018 ~ prior 1o the beginning of refurbishment activities at Bruce

in the near tarm, the impact of energy afficiency
on GHG emissions reductions will be limited

Plokernng

because of low emissions intensity 58 offfing
gg’f{ Wg} Pickering
+ In comparison, higher-emitting jurisdictions | N 14 offling
such as MISO and PJM can claim much - ; ij;;fgf%emm
higher GHG savings from energy efficiency beging .

2

5 - o A PR ST T e et enamen €701 il T it s I Sencssimmpmara (o Yad
Source: M v of Energy (2018). Proposed Default GHG Emisslons (Quilook B, with Cap & Tradey  Megaionnes CO2ef

Emissions Faciors for Ontario’s Cap & Trade Program

Emtssion Infensity = _
Critario Net Ensrgy Demand (Gutlook B} JTsf

*Agcording 1o the Onfario Planning Outlook Scerario B Valuss to be updated vpon release of the 2017 Long Term Energy Blan,

NAVIGANT

Source: Navigant analysis of OFQ Module 6 (Emdssions) and Module 4 {Supplyl
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Given the complexities of adeguately measuring GHG emissions, iU's appropriate to apply simplifving assumptions
to determine off-peak and on-peak parameters:

«  Currently, the COM Cost-Effectiveness Tool uses off-peak, mid-peak, and on-peak avoided energy costs
= Consistent with current practice, emissions factors could also be established for off-peak and on-peak periods
IESO is currently undertaking this activity, avoided GHG emissions will be reported as part of the 2016 EM&Y resulls

Off-Peak

Off-Peak grams/kWh
On-Feaak Din-Peak

NAVIGANT
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Guantifying and monetizing GHG emissions may require changes o existing tools - such as the COM Cost-

Effectiveness Tool ~ o incorporate carbon prices and emissions factors

The current approach for incorporating emission is through Non-Energy Benefis (NEBs). However, with the cap and trads

Drogram, smissions are infernalized across the energy sactor
GHG emissions are no longer "extamalities”

IES0 is currently undertaking this activity, avoided GHG emissions will be reported as part of the 2016 ENM&V resulls

v

.
% :

Seanet

e

ke

e

Cutputs

Non-Energy Benefiiz (NEB}

NEBs reprasent improvemenis in
the quality of life for program
participants and/or sociely | and
are not fypically caplured by
traditiona! [CE] fesis.

Examples of NEBs include
increased comforf, environmenial
improvements (e, reductions
iy carbon emissions, befler
afrfwater quality); reduction in
health costsimproved heaith,
waler savings, and publicnationsl
S@OUNty.

- COM Guide
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The complaxities of the design, delivery, and other aspects of the OFF and IAP are dlustrated below.
The relationships and roles of the different entilies involved directly — or indirectly — in various aspects of the OFF and IAP
are giso diustrated

Government divrection sels several oriferia
associated with CPPAAR (g, tarmgsts,

stakeholder roles [IESO, LDCs], coverage,

spending)

Program design, roles, responsibilitiss
are split between 1ES0 and LDs
depending on whether g program is
provincish, locsl, regional, pilot, or

dirscisd,

Frogram delivary is

prirnarily undertaken by

LDOs with some centrally-
» dehivered programs and
support from the 3G

TARGETS AND FUNDING

« Targels, budgets provinnially
» Targels, budgels by LDC (rading)

DESIGN

« Province-Pids
» Piotl ocalRegiona!

g b
» faresied

DELWERY

\\ EVALUATION

Evaluators

SO8Y
8 = B

Evamg i@
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natural gas programs which will impact and transform the current CFFAAP framework and proce

Climate policy will be an impactiud




The introduction of new initiatives and programs from Ontario’s COAP and the Federal Carbon Strategy may require sacior

stakeholders to antify opportunities of alignment aoross a number of areas — such as fuel switching, electrification, slc. ~ i
order to address polential

- Overlap in programs
- Competition for funding sources
- Misalignment across agencies

NAVIGANT
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Fuel swilching refers o the replacement of g particular source of
enargy with a lower carbon-emiting alternative — for example:

(aas to Blecirioly: or
Prosane { O/ Wood to Gas / Eleciricity

B&M = Bulding & Homes

ey Bace Meating e

e AR oter Meating e

e {00 KN

Heductions in GHG emissions arise from most fush-swilching combinations {s8.g., XioY)
Lodes and standards for building envelope, and slectric or gas equipment can contribute (o
GHG reductions

Matural gas will remain cost-effective alternative to elacincily in areas with natural gas

access (particularly for space and water healing purposes)

Cooperation across electric/gas uillities to rack GHEG emissions reductions through any
fuskswiiching combinations, in addition {0 the delivery of dual-impacis measuras

A standardized approach for estimating GHG savings for fushswitching programs
involving gas, propans, wood, or fusl ol squipment

Extendad role of DEM to promote adoption of equipment that excesds codes and
standards — which may in wm merit higher incentives for adoption

NAVIGANT

IESO-N-0027135



Combined Heat and Power (CHP) systems use a natural gas engine or turbine to
generate electricity. Waste heat s caplured and used for other purposes.

»  DHP projects quaiify for incentives under elther the IES(Ys CFF or IAP.
Henewablas projecis do not gqualify for OFF funding or 1AP. FIT/microFIT provides

funding for renewables, however mucroFIT will ransition 10 8 "net metenng” scheme. Renewables 0 -39
»  The COAP did not specify any actions related to CHP systams, {3%%?3 2% %”232

B&H = Building & Homes

Ontario’s eleclricily emissions intensity is well below levels from any gas resources

In other junsdictions, CHP may be a less carbon-intensity alternative, however, in Ontario OHP
is more carbon-intensive than current supply mix

The BMG Folential Study evaluated various CHP adoplion scenarios based on various funding
levels and impact of cap & trade. Resulls showed little impact on CHP potential

Funding for renswables projects will decrease with the shift from microFIT 1o net-mestering

Funding for OHP is ot odds with Ondario’s climate change strategy when il increases
gvergil emissions at the site and source

Funding for OHP colncides with olimale strategy when CHP offsets other higher emitting
systems

increased focus on renswables thwough COAP and decreassd funding for microFi7
projects present an opportunity for establishing renewables incentives and/or renewable
energy credits (REC)

NAVIGANT
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= The transportation ssctor accounts for 37% of COZ smissions in Ontario
(BT MT of COZ eq), of which 75% are related to road ransportation, this
includes gasoling vehicles, trucks, and moloroycles (48 MT)

» AN average passenger vehicle emits 4.7 onnes of CO2 (eguivalentio
156 MWh of BEE al an emission factor of 30 g/kwh)

EY adoption does not deliver electricily savings, however, ime-distribution of charging
may induce lowsar system peaks

» “Emart” charging: On-peak charging may increase utilization of gas peskers and GHG
emissions, while off-peak charging is unlikely {o increase GHG emissions

+  Systemn peaks are unlikely to changs with near-term BV adoption, howsver EVs canbe » 3
to & times the peak load of an average detachad home (5-10 kW vs. 2 kW)

o CUAP requirements for EVready bomes may Taciitale sdoption of “asmart” charging

o incentivizing “smart” charging at home and public infrastructure through incentives {in
addition o TOL/CPP or free charging) may deliver GTE&D and GHG savings

o Tracking GHO emission savings from BV adoption will require a standard caloulation and
establishing a baseline level of emissions (which may vary)

NAVIGANT
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L3

Dual-impact measures — such as home energy report
(HER) or smart thermostials — deliver both eleciniclly and
natural gas savings

This dual impact nature means that these measures arg
sligible for incentives for both eleciricity and gas savings

incentives for GHG emissions reductions may also be
applicable so that measures may benefit from “incentive
stacking” {L.e., sleclricity + gas + GHG)

&

Bpace
Looling

»  Dual impact energy efficlency measures reduce GHG emissions through slectricity
savings and natural gas savings

«  Incentive stacking may require a customer or an LDBC {on behalf of customers) (o apply
for incentives to three separate agencies ~ the IESO {for electricity), the OEB (for gas),
and a third agency for GHG emissions

o A cornmon approach for guantifving and monetizing GHG reductions from sleciricily
and gas savings may facilitate tracking and reporting of GHG emissions

o Asingle and common process for BE incentives may simplify the evaluation of
measuras and faciitate adoplion

NAVIGANT
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World Bank MNokis websils

Summary:

&

&

&

Climate policy can take the form of various initiatives at the national, provincial, community and customer levels
Carbon pricing can inderact with other climate policies in three different ways, complementary, overiapping or countervailing

The jurisdictions studiad feature various overlapping policies which demonstrate a soft alignment between carbon pricing
indtiatives, energy efficiency programs and other climate policies

Some jurisdictions partake in multi-jurisdictional emissions trading schemes {e.g RGGL EUETS, WCI iInc)

Major policy categories include investment in claan technology and renewable energy, bullding retrofits, transporiation
stecirification, waste management and low-income programs

The junisdictions studiad have set specific eamissions reduction and energy efficiency targets, and operate similar energy
sfficiency programs, atbeil administering and funding them in differing ways

NAVIGANT
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in Ontario, the climate change strategy within the energy sector is guided by the provinee’s COAP and cap-and-
trade program, and implemented through the electricity and gas DSW frameworks,

»  There are, however, alternative approaches and strategies in dealing with climate change.
= The focus of this section is on these alternatives,

This section s divided into two subseaections:

2. Jurisdictional Scan — this subsection provides an overview
of five different iurisdictions, their climate change policies,
and how these jwrisdictions have developed alignment with
broader policy and focus areas including transporiation,

ranewablas, energy efficiency and public housing, among
others,

California Quebec France Vermont Morway

NAVIGANT
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« Az part of the Parls Agreement, countries made voluntary GHG reduction
commitments (o keap the global average temperature increase below 2°C.
Among a wide array of policies and programs, carbon pricing initigtives will play
an increasingly important role (1o implament those commitments.

«  The World Bank defines carbon pricing initiatives as ", Jany! iniltiative that
explicitly puts a price on a unit of CO2e, including ETSs - both cap-and-trade and Less common
hassling-and-credit — systems, carbon taxes, offset mechanisms and RECF :

» Cap-and-lrade
» RBaseline-and-cradit

Emissions Trading A system where emitlers can trade thelr emission units o meet thelr compliance obligations.
Scheme (ETS) The two main types of ET8s are cap-and-frade and baseline-and-cradit.

« Cap-and-trade — Cap-and-trade schemes set a desired maximum celling for emissions (or
cap) and let the market determing the price for keeping emissions within that cap.

« Baseline-and-cradit — A mechanism where emission reductions achieved relative o a
naseline can be creditad and used for compliance purpose,

Results-Based

(RBCF)
{ffset Mechanisms  An offset designates the emission reductions from project-based activilies that can be used io
meaet compliance or corporate citizenship oblectives vis-a-vis GHG mitigation,

NAVIGANT
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« I addition to National-level climate changs strategies, community-level and customer-level chimale change approaches are
also widespread:

- Gommunity-devel Community-level approaches (o climale change are generally focused on the development of
municipal energy plans, which focus primarily on climate strategy through wban planning projacts {e.g., district healing,
fransportgiion hubs, bicycle lanes, EV-charging, elc.)

- Gustomer-devel: The development of suslainabilily plans had been the traditional approach to establish climate changs
strategies by C&l customers. Science-based fargels has emerged as a more innovative and robust approach for two
reasons: (1) a sector-spacific approach to cimate change, and (2) compatibility with the 2°C Paris Agreement target.

NAVIGANT

Sourcer Ecofys (Science Based Targels), Nokig,
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Aligning carbon pricing initiatives with the broader policy landscape reguires an integrated approach to policy making
«  The World Bank (2018 defines three types of interaction betweaen carbon pricing inttiatives and axisting policies

1. Complementary policies — policies combined with carbon pricing 1o enhance the overall performance

2. Overiapping policies ~which operate in paralislto and independently of carbon pricing inftiatives: and

3. Countsrvailing policies — which are directly or indirectly at odds with climate policy

« Feed-in-Tariffs, Net Meatering

»  Renewable Energy Cradits

= Eouip foldg, codes & standards
«  Yehicle fuel standards

«  Power plant emissions stds,

»  Complementary policies — which are
associated with the gverall structure of
energy markeis - enable generators, and
customers 1o respond 1o carbon price signal,
for axampls:

= Open, competitive electricity marksts

Cost-pass through from generators (o

consumers (such that the impact of

emissions costs is palatable)

-

= Fossi fuel subsidies {(coal, diessd,
gas)

«  Transporiation policies favoring
crivate vehicular transit

NAVIGANT

Source: Wodld Bank (20618}, Slate and Trends of Carbon Fricing
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Owverlapping policies are the focus of the jurisdictional scan.

%

While gl wrisdictions sharg common themes in erms of climate policies, emissions targets, and foous areas, unigue
features and charactenstics are found in each urisdiction.

A key characteristic of "overlapping policies” s that full and perfect alignment between climate policies and broader policies
15 not explicitly defined.

- While all of these jurisdictions have specific targets for CO2 reductions, renewables, and — In s0Me Ca88s ~ energy
gfficiency, the relationship between them are soff In nature and not prescriptive in terms of implementation.

NAVIGANT

Source: Wodld Bank (20618}, Slate and Trends of Carbon Fricing
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The wnsdictions studied share g
FOOUS O Faciin -

: ’zhmugﬁﬁarbmﬁ
prcHg programs while mvesting
procesds Nto overiapping

- Cusbec offers 3 rebate ofup o
58,000 on slectric vehicle

- purchasss, as well as granis

' for the deployment of charging
siations, all ofwhich is

financed by cap and trade

revenuss from the Grasn Fund.,

The French

residential bulldings.

1 govermment
provides consumers with up to
£16 000 in oy credits as wel
as interssi-free jpans {o finance
enargy-efficiency retrofils in

NAVIGANT
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California, the world's sidh-argest economy, has
already begun 10 feel the affects of cimate changs.
Wit some of the most aggressive amissions reduction
and renewabie energy procurament goals in the Uniad
States, California has emerged a3 8 national lsader in
chimate policy.

CALBINS RERUBLC

0% -40% -80%

Unspecifiad
4%

CATEGORY
B A MET
TPERCENTA

Cap and trade revenues are invested in projects that help

increase energy efficiency:

« Renewable energy development in hydroeleclric
generation and low-carbon biofuels derived from
agricultural waste

o Low-carbon public transil, passengsy vahicls and freight
fechnology

»  Efficiency initiatives in hydroelectric generation and
public buildings

»  Power, heating and weatherization retrofits for low-
incoms residents

Source: Cafifornia Ay Resources Board wehsife

NAVIGANT

IESO-N-0027135



CALBINS RERUBLC

The California Air Resowces Board {(CARB)
and California Public Utilities Commission
manage the funding of energy sficiency
{(EE) measwes in the siagle of Californiain a
way thal links the cimate policy of cap &
trade with DM s the uliity level, while the
California Energy Commission implements
other EE initiatives in the state. Given that
programs are conceived and delivered by
various entities, the Bk system is somewhat
decentralized.

NAVIGANT
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iﬁi.&?ﬁ*ﬁ?é&ﬁs REPUBLIC

Funding
Sources

Oversight
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Amnong Canadian provinces, Quebec has been a
leader on chimate change policy and renewable energy
procurament. s energy policy aims to reduce GHG
amissions largely by slectnifving the transportation
sector. As the first provines {0 mplement a cap and
trade program, it has served as a mode! for other
provincas hoping o adopt similar strategies.

£% -20% -38% -80%

[CATEGORY
CENT.

With revenues from cap and frade, the government of

Ciuebhec promotes energy efficiency across the economy:

o Reducing fossil fust consumption through energy
sfficiency improvements in builldings, industrial
processes and vehicles

«  Supporting the development of renewable energy and
mvesting in clean iechnology RED

« Funding programs that use organic wasie {0 produce
biofusls

o Promoting electric vehicle use with financial incentives

NAVIGANT

Source Hydre Quebec wabsife, Bovernment of Quebec websife, QGuebes COAR
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Despite Quebed’s enargy
efficiency (EE) targets for 20348,
a study conducted in 2018 by
HEC Montreal found g lack of
nterdeparimental co-ordination
among the many financial aid
programs for BEE in the
province, The commercial
transportation secior s the
province’s largest energy user
and GHG emitter, vat it has
been poorly served by BEE
funding.

NAVIGANT
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Funding
Bowurces

Owversioht

NAVIGANT

IESO-N-0027135



Established in 2009, RGGH i a market-based partnership belwaen ning American
states that aims to reduce CO, emissions from the power sector it forms a cap and
trade marked for large fossil-fusl-fred power plants, with an emissions cap dechning
by 2.5% sach vear Auction procesds are spent at the discretion of each sigte, with
the majority funding energy efficiency, renewable energy, and other consumser
benefit programs aimed at spurring innovation in the clean energy sconomy.

ﬁmﬁmm%ﬁ%mﬁégmﬂﬁmﬁ?
4%, £l Enargy
» Efficiency
49%

CEMGE
Abaternent
Ho%
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i 2000, Efficiency Vermont was established as the
nation's first enargy efficiency utility, tasked with
oromaoting and faciiitating energy efficiency across the
state. As a resull of this and other proactive policies,
Yermont has been named the 39 most energy-efficient
state by the American Council for an Energy Efficient
Economy (ACEEE).

-50% -78%

[PERCENT
AGE]

Carbon allowance proceeds are invested mostly in

programs managed by Efficiency Vermont, resulting in

14.5 million MWh of lifetime savings

»  Aocelerating adoption of LED lighting

« Significantly improving the energy efficiency of
snowmaking squipment at ski areas

»  ncreasing the energy sfficiency of homes, farms and
schools

« Generating over $1.6 billion in [Hetime savings on
eleciric, heating and water cosls

NAVIGANT

Source; Government of Vermond, Efficiency Vesmont
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Yermort has legisiated emissions
reduction and energy efficiency
targets, but the state lacks a
coordinated strategic framework {o
maximize the efficiency of its climate
policy execution. Instead of crafting
& broad framework that both seis
goals and lays out spacific measuras
to help achieve them, Vermont ofien
uses existing emissions reduction
and energy efficiency activities to
meet naw targets.

Source: Government of Vermond, Efficiency Venmont

NAVIGANT
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Funding
Sources

Ltility
Roguiator

* Formerly known as the Pubiic Service Board

NAVIGANT
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France is the world's second-largest producer of
nuclear power, but much of s nuclear infrastructure s
nearing retirement. Dacreassas in nucisar are expectad
to maks way for the axpansion of renewable ensrgy.
The French govermnment has pursued an agoressive
climate policy, with carbon pricing and energy efficiency
measures expected 10 continue reducing emissions.

-20% -40% -76%

Wind
3%
3a%
T%

EUEl8 =

Emissions reduction legisiation is paired with measures to

ncrease energy efficiency:

o ncentivizing home retrofits with tax credits and
interest-free loans

» Tightening efficiency standards for new bulldings

»  Accelerating eleclric vehicle deployment among
CONsumers and across the public service

» nstalling 7 million electric vehicle charging points

« The EU ETS mandates that at least 50% of auction
proceeds be spend on green initiatives

Source: Government of Franoe

NAVIGANT
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France has set ds own targets for increasing renewable
procurement and decreasing energy consumption, while
operating a host of programs aimed at increasing energy
efficiency. However, expernts have expressed concems that
b targets for bulldings — France’s largest source of
energy consumption — are unhikely 1o be met given axisting
program portfolios and funding levels,

NAVIGANT
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Funding
Sowwrces

Seis region-wide
standards and
mandates member
siafes fo oreale
Hhelr own plans

* Frograms offen defivered by olfwer enlities with
P8 ALY 4 v eNgrE 2 I BT e g
ADERE (o government agencyl as an achive paniner,
o e SRS
providing technical expertise and advisory servines

NAVIGANT
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Lespiie s sconomy baing heavily dependent on ol
axports, Norway's government is commilted t©
decarbonizing and improving energy sfficiency aoross
all sectors of the sconomy. In 2001 i established
Enova, a state-run enterprise that provides financial
support 1o sustainable enargy production and energy
afficiency initlatives through its Energy Fund, to help
Morway transiion 10 g morg climate-friendly economy
while strengihening ensrgy supply securiy.

-30%  -A0%

Funding from the governmaent as well as Enova’s Energy

Fund supports numerous energy-efficiency measures:

« Developing of new energy and climate technologies

« Reducing use of natural gas and ol for healing

 ncreasing use of energy recovery & biosnergy

o  Creating betlerJfunctioning marksts for ensrgy
efficiency and climate-friendly solutions

* Promoling electric vehicie adoption by providing tax
incentives and expanding charging infrastructure

»  Increasing awareness of climate change issues and
energy sfficiency solutions

NAVIGANT

Source: Government of Norway, Enova Energy Fund, Ministry of FPetrolewn & Enargy
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What do Ontario’s current climate policy and plans mean for the Conservation First Framework and the Industrial
sccelerator Program®

Observations:

«  Overlap with existing programs and across agencies (LDOs, IEB0, OEB ~ gas ulilities)

«  Compelition for sources of funding and budgets (energy efficiency, behind-the-meler generation, energy literacy, elc)

»  Misalignment between government agencies regarding evaluation of cost-effectivenass, incentives, EMAEY activities

« Al aminimum, there will be an increased need for collaboration and communication acrogs enlities, In particular with
respect {0 the customer axperience and communications

Next Steps:

= Understand barmers (o collaboration and communication (sxpanding on the efforts associated with the coliaboration
current stale summary)

is the current structure of CFF and 1AP optimized to support Ontario’s climate changs policy objactives? Why or Why
not’?

Observations:

»  Btrong areas of potential alignment could include: Fuel Switching, CHP / DER, Electrification, and Incentive Stacking

» Again, collaboration and communication across entities will be critical

Mext Steps:
« Better understand the opportunities and what the roles of the various enlities could be

»  Discuss potential coordinagtion with other entities o dentify how the areas of alignment could be realized (a.g., CEB, gas
utilities, government)

NAVIGANT
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Should COM targets, budgets, andfor structure be adjusted in light of the Climate Change Action Plan (CCAP) and
broader climate policy? If so, how? Should other aspects of the OFF and 1AP be adjusted in light of Ontario’s climate
changs policy objectives? If so, how?

Observations:
= Incentive stacking and atinbution will be Key issuss 10 tackle by various entities early on

« f metrics {0 be adjusted they would need to refiect variabilily in lead profiles among technologies and approaches ang
Ondario's changing supply mix using a consistent, transparent methodology

» Ondario’'s electricity system intensity is lower than other jurisdictions and is a small percentage of tolal emissions inthe
CrOVINGS
MNext Steps:

«  Considerations of the feasibility and impact of modifying the structures within the Conservation First Framework and
industrial Accelerator Program

» Additional consideration of metrics (o support integration/accounting of CCAP

What ars the implications for customars with the introduction of CCAP?

Observations:
«  Birong areas of potential alignment could include: Fuel Switching, CHP / DER, Electrification, and Incentive Stacking
»  Again, collaboration and communication across entitias will be oritical

Mext Steps:
«  Through market research gage customer interest in areas of alignment and other polential opportunities

NAVIGANT
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Hased on the preliminary assessment of the current state of climate change, the following areas will be considered in

the market research phase:

»  Understand bamers 1o colisboration and communication (expanding on the efforts associated with the collsboration current
siale summary}

«  Better understand the opportunities between CCAP and Conservation First Framework and Industrial Accelerator Program
and what the roles of the various entities could be

«  Dizcuss potential coordination with other entities 1o identify how the areas of alignment could be realized (e.g., OEB, gas
utitities, government)

«  Considerations of the feasibility and impact of modifying the structures within the Conservation First Framework and
indusirial Accelerator Program

«  Additional consideration of metrics 1o support integration/accounting of CCAP

«  Through marke! research gage customer interast in areas of glignment and other polentisl opportuniies (e.q., Fuel
switching, CHF / DER, Electrification, and Incentive Stacking)

»  invastigate how to feasibly align Consarvation First Framework with climate policy for 2018-2020 and build the ability to stay
nimble (o prepares for 2020+

NAVIGANT
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35 poliut

NAVIGANT
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be aggregated fo meet demand. Could include distributed

snerale, In Onlario the
gunl oo less than 130N o ‘

per umit of slechicity

NAVIGANT
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NAVIGANT
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leo known 88 Green 8ys, Renewab g :
Renewabls Certificates tradable nor represest prooi that 1 meg o { ) sity was
gensrate an eligh nio he st 5 which

_ generated from an eligible renewable energy resource able slectricity) and w

Refers to the mix of energy sources of given eleclricity supply

NAVIGANT
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