
Changes to the version presented August 24 2017 based on Advisory Group feedback are described

below

Acti

15 54 Further modification to the slides to more appropriately reflect Combined Heat Slides updated to reflect

4

and Power Advisory Group comments

Changes to the version presented September 7 2017 based on public webinar feedback are described

below

Metrics for SCGT and CCGT were reversed to accurately captured the

difference in emissions

AM slide changes are marked with

Slides updated to reflect

Public Webinar comments
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Changes to the version presented July 20 2017 based on IESO feedback are described below

29 30

Description of Ch

Updated metrics to align with IESO avoided GHG reporting practices and corrected errors found from data

transfer into PowerPoint

GHG avoidedMW metric removed because this metric is not readily available in an accurate format

Changes to the version presented July 20 2017 based on Advisory Group feedback are described below

45 36 10 Slides reference Ontario Planning Outlook Scenario B This should be changed

upon release of the 2017 Long Term Energy Plan

14 Slide should be identified as a snapshot that reflects the information available

at the time and the slide should also incorporate the fact that there are federal

incentives

7 12 82 Discussion question 2 should be changed from asking if the current structure is

conducive to optimized to support Ontarios climate change policy

objectives

15 54 A caveat will be added to slide 13 where it will be stated that if Combined

Heat and Power offsets grid electricity it would be considered higher emitting

However if Combined Heat and Power offsets other lessefficient generating

types then it coincides with climate strategy

All slide changes are marked with

7 NAVia1`fl TD f

Slides updated to reflect

Advisory Group comments

Slides updated to reflect

Advisory Group comments

Slides updated to reflect

Advisory Group comments

Slides updated to reflect

Advisory Group comments

NAVIGANT
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This report was prepared by Navigant Consulting Ltd Navigant for the Independent Electricity System Operator The work

presented in this report represents Navigants professional judgment based on the information available at the time this report was

prepared Navigant is not responsible for the readers use of or reliance upon the report nor any decisions based on the report

NAVIGANT MAKES NO REPRESENTATIONS OR WARRANTIES EXPRESSED OR IMPLIED Readers of the report are

advised that they assume all liabilities incurred by them or third parties as a result of their reliance on the report or the data

information findings and opinions contained in the report

NAVIGANT
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AS AND

This report will analyze available information and begin to explore the issues and opportunities of the key questions and focus

areas listed below pertaining to the Climate Change topic

Key Questions

What do Ontarios current climate policy and plans mean for

the Conservation First Framework and the Industrial

Accelerator Program

Is the current structure of CFF and 1AP optimized to support

Ontarios climate change policy objectives Why or Why not

Should COM targets budgets andor structure be adjusted in

light of the Climate Change Action Plan CCAP and broader

climate policy If so how

Should other aspects of the CFF and 1AP be adjusted in light

of Ontarios climate change policy objectives If so how
What are the implications for customers with the introduction

of CCAP

I Conservation First Framework

Aligning with Climate Change Action Plan

CCAP greenhouse gas GHG reduction target

to complement energy targets

Effect of CCAP on Conservation First Framework

budgets targets programs

Impact of Cap Trade on Conservation First

Framework programs and customers

Energy EfficiencyDSM right use right time right

cost

Impact on environmental attributes

II Industrial Accelerator Program
Impact on environmental attributes

EEDSM right use right time right cost

Impact of Cap Trade on program participation

Aligning with CCAP GHG target to complement

energy targets

NAVIGANT
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WHAT DO ONTARIOS
CURRENT CLIMATE POLICY
AND PLANS MEAN FOR THE
CONSERVATION FIRST
FRAMEWORK AND THE
INDUSTRIAL ACCELERATOR
PROGRAM
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Ontarios Climate Change Strategy Nov 2015 committed to a GHG emissions reduction goal of 80 1990 levels by 2050

Previously the Government committed to a 6 reduction 1990 levels by 2014

2014 goals were achieved largely due to the phase out of coal and economic recession

250
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GHG reductions goals

15reductionby2020
37 reduction by 2030

▪ 80 reduction by 2050

15 37 80
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2020 2030 2050

Ontario emissions peaked in 2005 at

211 MT 002 eq
The shut down of 7600 MW of coal

power plants contributed significantly

to the drastic decline in GHG
emissions from 2005 to 2014
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Ontarios CCAP does not explicitly define goals for emissions reductions or energy savings from the CFF or IAP

Electricity sector emissions have decreased significantly over the past decade and represent a small fraction of Ontario

emissions however electricity savings through CFF and IAP can still deliver emissions savings

Eliminating all electricity emissions5 MT would only contribute 8 and 3 to the 2030 2050 targets respectively

Agriculture6

Industrial

12

Other ii1

Transportation

37 Source OPO Module 6

Note Forecast includes impact from cap and trade

According to the Ontario Planning Outlook Scenario B Values to be updated upon release of the 2017 Long Term Energy Plan

Waste5 Eiectr

Natural Gas
34

4

CS 26

16

10

Coal shutdowns and

economic recession

ns

The nuclear bath tub period could lead to an

increase electricity emissions however cap
and trade could also concurrently partially

offset increased emissions

c
Z

rb
6P A17°3 SsN 61V V

2017 NAVIGANT CONSULTN3171 AU RIGHTS RESERV r E D

Long Term Energy Plan 2017 may provide some guidance as to how the incremental need will be met during this period
Source Environment and Climate Change Canada 2017 National Inventory Report 19902015
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F TI DS
DISCUSSION DRAFT

IMPACT FROM PROVINCIAL AND FEDERAL CLIMATE CHANGE POLICIE

While there are no explicit goals or targets imposed on the CFF or IAP Ontarios CCAP and the Federa Governments

Carbon Strategy introduce new initiatives programs and investments

These actions may impact the delivery of OFF and IAP in a number of ways including potential

Overlap with existing programs and across agencies LDCs IESO OEB
Competition for sources of funding and budgets energy efficiency behind the meter generation energy literacy etc
Misalignment between government agencies regarding evaluation of costeffectiveness incentives EMV activities

c a Acflon

Establishing a green bank to help

homeowners and businesses secure

financing for green projects

Improving the energy efficiency of

residential commercial and industrial

buildings

Empowering communities to adopt

green land use planning policies and

increasing funding opportunities

Collaborating with Indigenous
communities to upgrade offgrid
infrastructure and reduce emissions

Etc

Climate

Change
Action

Plan

62O1 NAVIGANT CONSULTING um ALL RIGHTS RESERVED

OntariosChange

Climatera
l oIs

0

Fe4143ra 1

Carbon

Strategy

anCartediart Framework on

Growth arid Clfriiate Chang

Funding various low carbon

initiatives at the federal level such as

deploying green transportation

supporting clean technology RD and

reforming building codes to tighten

enemy efficiency standards and

incorporate climate resilience

Creating a $35 billion Canada

Infrastructure Bank to collaborate at

the provincial and municipal levels to

fund large infrastructure projects

Etc

NAVIGANT
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IS THE CURRENT
STRUCTURE OF CFF AND
IAP OPTIMIZED TO
SUPPORT ONTARIOS
CLIMATE CHANGE POLICY
OBJECTIVES WHY OR
WHY NOT
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ET X DIS

IMPACT ACROSS PROVINCIAL AND FEDERAL AGENCIES

DISCUSSION DRAFT

The introduction of new initiatives and programs from Ontarios CCAP and the Federal Carbon Strategy will require sector

stakeholders to identify opportunities of alignment across a number of areas such as fuel switching electrification etc in

order to address potential

Overlap in programs

Competition for funding sources

Misalignment across agencies

I i

$ of All

Fuel Switching

CHP DER
Electrification

Incentive Stacking

N AV I GANT
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FIS el L1MATE HA LA 1B

Customers have a multitude of programs available that support similar objectives

Admin

Delivery

Programs

Brand

Customers

Ministry of Energy

OE

Decentralized

0
tmongas

NBROPOR

NG DSM
NGElec FS1
NO Expansion

Electric

IESO

Hybrid

IESO

i4 4

LDc

CDM
NO DSM

SAVE
ENER

VOSZPI N$X

Federal MOECC
Cha 9e

CanadW

TD

NO opm
NGElec FS

Elei GDm
EecF

OCCSDC

NO DM
NGElec FS

Be CrYvi

GalEi IS

Green ON

MOIMTO

Infrastructure

Ontario
Infrastructure Omen

Decentralized

IESO

>Eiec FS

CNG Transit

OUND ON

4 I

Customers

Acronym List NO natural gas Gas gasoline DSM Demand Side Management FS Fuel Switching CDM Conservation and Demand

Management CNG Compressed Natural Gas Elec Electricity MOECC Ministry of Environment and Climate Change MOI Ministry of

Infrastructure VITO Ministry of Transportation OCCSDC Ontario Climate Change Solutions Deployment Corporation

i W011 N AV GANT CON SULONG LTD AL1 RK3HTS RESERVED NAVIGANT

IESON0027123
Note as ofJuly 2017 subject to change as additional information becomes available



Fuel switching refers to the replacement of a particular source of energy with a lower carbon emitting alternative eg gas
to electricity or propaneoilwood to gaselectricity

CHP projects qualify for incentives under either the IESOs CFF or IAP however renewable projects do not currently

qualify for CFF funding FMmicroFIT provides funding for renewables however microFIT will transition to a net metering

scheme

Cooperation across electricgas utilities to track GHG emissions reductions through

any fuel switching combinations in addition to the delivery of dual impact measures
A standardized approach for estimating GHG savings for fuel switching programs

involving gas propane wood or fuel oil equipment
Extended role of DSM to promote adoption of equipment that exceeds codes and

standards which may in turn merit higher incentives for adoption

Funding for CHP is at odds with Ontarios climate change strategy when it increases

overall emissions at the site and source

Funding for CHP coincides with climate strategy when CHP offsets other higher emitting

systems
Increased focus on renewables through CCAP and decreased funding for microFIT

with transition to net metering projects present an opportunity for establishing renewables

incentives andor renewable energy credits REC

NAVICANT CONSA7431TIAL RICHFS r NAV1GANT
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Electrification The transportation sector accounts for 37 of CO2 emissions in Ontario Efficient and smart electrification

and vehicle charging can lead to significant GHG emissions reductions

Incentive stacking Dual impact measures deliver both electricity and natural gas savings and as a result are eligible for

electricity and gas incentives Incentive stacking would also enable these measures to potential claim emissions incentives

CCAP requirements for EVready homes may facilitate adoption of smart charging

Incentivizing smart charging at home and public infrastructure through incentives in

addition to TOUCPP or free charging may deliver GTD and GHG savings

Tracking GHG emission savings from EV adoption will require a standard calculation and

establishing a baseline level of emissions which may vary based on the baseline 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 utilities for gas and a third

agency for emissions

A single and common process for EE incentives may simplify the evaluation of measures

and facilitate adoption

NAVICANT CQNSThLTL AL RICHFS r NAV1GANT
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SHOULD CDM TARGETS
BUDGETS ANDOR STRUCTURE
BE ADJUSTED IN LIGHT OF THE
CLIMATE CHANGE ACTION PLAN

CCAP AND BROADER CLIMATE
POLICY IF SO HOW
SHOULD OTHER ASPECTS OF
THE CFF AND IAP BE ADJUSTED
IN LIGHT OF ONTARIOS CLIMATE
CHANGE POLICY OBJECTIVES
IF SO HOW
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F Ti DS

AP OF ONTARIOS CURRENT CDM LANDSCAPE

DISCUSSION DRAFT

The complexities of the design delivery and other aspects of the CFF and IAP are illustrated below

The relationships and roles of the different entities involved directly or indirectly in various aspects of the CFF and IAP

are also illustrated

Government direction sets several criteria

associated with CPPIAP eg targets
stakeholder roles ilESO LDCs coverage

spending

TARGETS AND FUNDING

IESO

ECA

Gov IESO LDCs

Targets budgets provincially

Targets budgets by LDC trading

ATTRIBUTION COSTSHARING

IESO LDCs Gas

Program design roles responsibilities

are split between IESO and LDCs

depending on whether a program is

provincial local regional pilot or

directed

DESIGN

WORKING GROUPS

Gov
IESO

O

Gas

Province Wide

PilotLocaVRegional

Directed

R

DELIVERY

Program delivery is

primarily undertaken by

LDCs with some centrally

delivered

programs and

support from the IESO

1111111A111111111111111111ccount lr

IESO Managers Customers

na a REGIONAL

boa a COLLABORATION

LDCs ammo

X

Customers

Evaluators IESO

EMV
Evaluators

COST
EFFECTIVENESSit

Evaluators IESO

N WIGANT

IESON0027123



Climate policy will be an impactful part of Ontarios future the CCAP outlines funding that overlaps with electricity and

natural gas programs which will impact and transform the current CFRAP framework and process

TARGETS AND RAE

niz aMi0 1 Li Ni z14k11ize i Ik4 4k

The current roles and relationships of stakeholders will evolve

Third

AU NAV1GANT
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DISCUSSION DRAFT

Climate policy will be an impactful part of Ontarios future the CCAP outlines funding that overlaps with electricity and

natural gas programs which will impact and transform the current CFRIAP framework and process

The current roles and relationships of stakeholders will evolve

Gov
IESO Gas

fit Fai

Third Customers Evaluators OEB
Party

Key Are S 511 pact

TARGETS AND FUNDING

i 1 NAViGANT CONSUL11NC LTD ALL RiCFITS RESERVED NAVIGANT
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F TI X DIS

IMPACT ON DESIGN DELIVERY AND EMV PRACTICE

DISCUSSION DRAFT

Climate policy will be an impactful part of Ontarios future the CCAP outlines funding that overlaps with electricity and

natural gas programs which will impact and transform the current CFRIAP framework and process

The current roles and relationships of stakeholders will evolve

Gov
IESO Gas

fit Fai

Third Customers Evaluators OEB
Party

Key Areas of I Fill pact

TARGETS AND FM

AP

FF

Should other a

CCAP If so h
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WHAT ARE THE
IMPLICATIONS FOR
CUSTOMERS WITH THE
INTRODUCTION OF CCAP
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D
I SCUSSION DRAFT

SECTION 2
INTRODUCTION

I Policy Context

II Introduction and Methodology

III Climate Change Scorecard

Snapshot
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014id MA RY

TOPIC 7 CLIMATE CHANGE

DISCUSSION DRAFT

Policy Context 2013 Long Term Energy Plan Consenia

Ministerial Directions ME Pl R sul is

on First FrameworkIndustrial Accelerator Program

LTEP 2013 refers to climate change in the following statement regarding coal generation and the addition of

renewables to the supply mix

To date Ontario has more than 18500 MW of renewable energy online or announced which includes more than 9000 MW
of hydroelectric capacity and more than 9500 MW of solar wind and bioenergy capacity This is remarkable progress and

Ontario is proud of the role renewable energy is playing in the supply mix This investment in clean renewable energy

sources is helping Ontario reduce its reliance on fossil fuels The coal phase out is the single largest climate change
initiative in North America reducing greenhouse gas emissions and air pollution

Ontar o will phase in wind solar and bioenergy over a longer period than contemplated in the 2010 LTEP with 10700 MW
online by 2021

Directions 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 Changes Climate Change Action Plan Ontarios 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 CDM in ON

See next slide for further detail

1 NAV iCAN1 CONSUL11NC LTD RIGHTS NAVIGANT
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EXECUTIVE SU
DISCUSSION DRAFT

Policy Context 2013 Long Term Energy Plan Conservation First FrameworkIndustrial Accelerator Program
Ministerial Directions IVIOECC Plans and Regulations

MOECCs Climate Change Action Plan

Total est mated Greenhouse Gas Reduction by 2020 9832000 Tonnes

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

Summary of actions related to current CDM policy and framework in ON
Establishing a green bank that would help homeowners and businesses access arid finance energy efficient technologies to reduce

greenhouse gas pollution from buildings

Creating a cleaner transportation system by addressing greenhouse gas pollution from cars on the road today by increasing the

availability of zero emission vehicles on the road tomorrow by deploying cleaner trucks and making transit more available

Halting the ongoing rise in building related emissions by giving Ontarians more choices incentives and tools to make the right energy
choice for their homes and businesses by providing better information about energy use by buildings and homes and by making new

buildings increasing y energy efficient over time

Making Ontario one of the easiest and most affordable jurisdictions in North America for homeowners and businesses to install or

retrofit clean energy systems like solar battery storage advanced insulation and heat pumps while helping to 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 supported by cap and

trade proceeds will help business and industry make investments that reduce greenhouse gas pollution This will help save energy

costs improve productivity and global competitiveness and protect and create jobs

Working in partnership with First Nations and Metis communities to address climate change with actions guided by Traditional

Ecological Knowledge and helping to build capacity in these communities to participate in the economic opportunities that may arise

from the actions

Building on progress leading by example and acting on opportunities to make government operations carbon neutral Ontario will

achieve this by reducing greenhouse gas pollution across our facilities operations and procurement

25 2O1 NAVIGANT CONSULTING ALL RIGHTS RIESEWOKr NAVIGANT
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DISCUSSION DRAFT

Policy Context 2013 Long Term Energy Plan Conseivat

Ministerial Directions MOECC Plans and Regulations

Ontarios Cap and Trade program began on January 1 2017

The cap limits how many tonnes of greenhouse gas pollution businesses and institutions can emit The cap drops each year to

encourage lower emissions Companies can trade buy or sell allowances For example if a company emits more greenhouse gas

emissions than permitted by the cap it could buy credits in order to comply Credits would be available for purchase from a company
that reduced its greenhouse gas emissions and have surplus credits

Cap and trade is projected to generate about $19 billion per year in proceeds By law every dollar collected through cap and trade

must be invested in a transparent way back into projects that reduce greenhouse gas pollution such as public transit electric

vehicle incentives social housing retrofits

Ontario has already committed $325 million to the Green Investment Fond for projects that will fight climate change grow the economy
and create jobs These investments are part of our plan to secure a healthy c ean and prosperous low carbon future

Mandatory participants an electricity importer a facility or natural gas distributor that emits 25000 tonnes or more of greenhouse gas
emissions per year a fue supplier that se Is more than 200 itres of fuel per year

Voluntary participants Participation in the cap and trade program isnt mandatory for facilities that generates more than 10000 but less

than 25000 tonnes of greenhouse gas emissions per year

Market participants Companies without emissions to report are still eligible to participate in the auction as a market participant Market

participants can include individuals notforprofit organizations and companies without compliance obligations

Description of Ontario Climate Change Solutions Deployment Corporation The corporations activities would focus on

reducing market barriers to dep oyment of lowcarbon technologies including through improved access to information

incentives and strategic use of financial de risking tools to encourage greater private sector investment emphasizing fuel

switching energy storage and deep energy

26 r17 NAVIGANT CONSULTING LTD ALL RIGHTS NAVIGANT
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INTRODUCT1

ON AND METH I 11LOGY
DISCUSSION DRAFT

Navigant was engaged by the IESO to complete the midterm review for the Conservation First Framework and Industrial Accelerator

Program Issues were identified by the IESO and grouped into eight major topics that w II guide the Framework Rev ew through four

key activities outlined below This report is the current state summary for the Climate Change topic

e

Topics

Customer and

market

engagement and

satisfaction

Definition of CDM

Collaboration

Governance

operations

Planning

integration

Climate change

Budgets targets

cost effectiveness

Re Date

March 16

April 20

April 20

ay 1

June 15

July 13

August 17

Current State

Summaries

Summarize the

current state of

each theme

eg existing

operations

policies

progress

decisions etc
and are used as

a basis for

market research

i Q201 7NAVGANf CONSULTING LTD ALL R iGHTS ESERVED

Objectives

To confirm and

enhance

content of the

topic reports

To gather

insights into

future

framework

improvements

design and

delivery

May to August

Research analysis

market research inform

potential modifications

Cost benefit and gap

analysis to scope

opportunities

Consolidated list of short

term within 1 year
medium term before

2020 and longterm

post 2020 opportunities

for prioritization by the

IESO

SeptemberOctober

Consolidation of findings

feedback and identification of

issues and opportunities

Methodologies and approach

clearly discussed

Out of Scope

New mass market research

201114 framework indepth

analysis

New program design

LDC Midterm incentive

Evaluation Measurement

Verification protocols

Codes and Standards

November to February

NAV IGAN T

IESON0027123



INTRODUCT1 BE

ON AND M
1

ETHODO

RGANIZATION

DISCUSSION DRAFT

This report is organized by the sections outlined in the table below The sections are designed to address one or more of the

focus areas identified

Sec

Ontario

Context

Jurisdictional

Scan

Description

Review of provincial and federal climate

change policy and efforts Ontarios CCAP
cap and trade federal carbon strategy

etc Review of the metrics typically used in

a assessment of GHG emissions reductions

peak offpeak emissions factors and

metrics used to express the benefits of

CDM Review of potential areas of

alignment between climate change and

CDM including fuel switching FS
C HPDER and electric vehicles EVs

Overview of approaches used to incorporate

and align climate change policy with CDM
DSM policy in other jurisdictions High
level summary of past and on going work in

these jurisdictions in the context of climate

changeGHG reductions and in relation to

CDM FS CHPDER and EVs and review

of associated emission factors and metrics

for evaluation of CDM

Focus Area

Conservation First Framework

Effect of CCAP on Conservation First Framework budgets

targets programs
Impact of Cap Trade on Conservation First Framework

programs and customers

Conservation First Framework and Industrial Accelerator

Program

Impact on environmental attributes

EEDSM right use right time right cost

Impact of Cap Trade on program participation

Aligning with Climate Change Action Plan CCAP
greenhouse gas GHG reduction target to complement

energy targets

Conservation First Framework and Industrial Accelerator

Program

Aligning with Climate Change Action Plan CCAP
greenhouse gas GHG reduction target to complement

energy targets

EEDSM right use right time right cost

N AV I GANT
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ERVATION F

ECAR D AND SNAPSHOT

FRAMEWOR

DISCUSSION DRAFT

AREA

GHG metrics

CDM Plan

Metrics

ETRIC

GHG reduction per

MTh saved tonnes
GHG avoidedMWh

$ spent per GHG
reductions $tonnes
GHG avoided

of LDC CDM Plan

allocated to natural gas
behind the meter

generation BMG

DESC PT IDA

Avoided tonnes GHG calculated by

IESO for 2015 verified results

divided by the net verified energy

savings achieved in 2015

The incentive plus non incentive

spending in 2015 divided by

avoided tonnes GHG calculated by

IESO for 2015 verified results

Planned target achievement 2020

energy savings within LDC CDM
Plans that specified BMG = TRUE

29 02017 NAVIGANT CONSULTING IDL ALL RIGHTSRESERVED

RESULT

0089

RIZ Ii

Avoided GHG is calculated net of any

increases in GHG emissions due to

natura gas CHP proects

2015 OFF spending does not include

legacy framework however GHG
avoided considers savings from

189 legacy framework savings achieved

in 2015

Based on WC CDM Planned

amounts not actual

NAVIGANT
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AREA

GHG metrics

CDM Plan

Metrics

ETRIC

GHG reduction per

MTh saved tonnes
GHG avoidedMWh

$ spent per GHG
reductions $tonnes
GHG avoided

of achievement

allocated to natural gas
behind the meter

generation BMG

DESC PT J21

Avoided tonnes GHG calculated by

IESO for 2015 verified results

divided by the net verified energy

savings achieved in 2015

The incentive plus non incentive

spending in 2015 divided by

avoided tonnes GHG calculated by

IESO for 2015 verified results

Gross unverified first year energy

savings for generation projects that

have received a project incentive

between 2012 and 2017

62a11 NAVIGANt CONSULTING LTD ALL RIGHTS RESERVED

RESULT

0039

Ii

Avoided GHG is calculated net of any

increases in GHG emissions due to

natural gas CHP projects

Administrative costs are higher in

2015 for IAP first year of the

program and are expected to level

2815 out as more projects come into

service

49 8 projects with 4 implemented in 2016

NAVIGANT
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SECTION 3
CURRENT STATE

Ontario

Jurisdictional Review
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RRFNT F AFFA R
DISCUSSION DRAFT

Ontario

Review of provincial and federal climate change policy and efforts Ontarios CCAP cap and trade

federal carbon strategy etc Review of the metrics typically used in a assessment of GHG emissions

reductions peak I offpeak emissions factors and metrics used to express the benefits of CDM Review

of potential areas of alignment between climate change and CDM including fuel switching FS
CHIDDER and electric vehicles EVs
Conservation First Framework

Effect of CCAP on Conservation First Framework budgets targets programs

Impact of Cap Trade on Conservation First Framework programs and customers

Conservation First Framework and industrial Accelerator Program

Impact on environmental attributes

EEDSM right use right time right cost

Impact of Cap Trade on program participation

Aligning with Climate Change Action Plan CCAP greenhouse gas GHG reduction target to

complement energy targets

IESO Data National Inventory Report Ministry of Environment and Climate Change Environmental

Commissioner of Ontario Government of Ontario

Summary
Ontarios Cl mate Change Strategy Nov 2015 committed to a GHG emissions reduction goal of 80 1990 levels by 2050

Eliminating all electricity emissions 5 MT would only contribute 8 and 3 to the 2030 2050 targets respectively

Climate policy will be an impactful part of Ontarios future the CCAP outlines funding that overlaps with electricity and

natural gas programs which will impact and transform the current CFFIAP framework and process

Areas of overlap and impact include fuel switching electrification CHP and DER and incentive stacking

62O1 N AV CANT CONSULTING LTD ALL RIGHTSRESERVED NAVIGANT
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ONTARIO
Policies

Metrics

Potential Alignment
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Ontarios Climate Change Strategy Nov 2015 committed to a GHG emissions reduction goal of 80 1990 levels by 2050

Previously the Government committed to a 6 reduction 1990 levels by 2014

2014 goals were achieved largely due to the phase out of coal and economic recession
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GHG reductions goals

15reductionby2020
37 reduction by 2030

▪ 80 reduction by 2050

15 37 80
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2020 2030 2050

Ontario emissions peaked in 2005 at

211 MT 002 eq
The shut down of 7600 MW of coal

power plants contributed significantly

to the drastic decline in GHG
emissions from 2005 to 2014
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In 2015 Ontarios GHG emissions were 166 MT CO2 eq 4 were emissions from the electricity sector 7 MT
Electricity sector emissions decreased approx 80 from 2005 35 MT to 2015 7 MT largely due to coal retirements

Moving forward the changing supply mix is projected to increase electricity emissions compared to 2017 levels ie
decreased nuclear availability and increased use of gas

Eliminating all electricity emissions 5 MT would only contribute 8 and 3 to the 2030 2050 targets respectively

Waste E lectricI
Aariculture b

6
g4tv

Industrial

1
1
1
1

12

Other1

Transportation

37

4

Natural Gas
34

40

Coal shutdowns and

economic recession

The nuclear bath tub period could increase

electricity emissions however cap and trade

will partially offset those emissions
c
it
3

4 e e tNA e cp> dt1 9 9
Source OPO Module 6

Note Forecast includes impact from cap and trade

According to the Ontario Planning Outlook Scenario B Values to be updated upon release of the 2017 Long Term Energy Plan
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DISCUSSION DRAFT

CLIMATE CHANGE POLICIES

The following slides provide a highlevel review of relevant provincial and federal climate change policy programs
and initiatives which combined make up and influence Ontarios energy sector approach to climate change

1 Ontarios Climate Change Action P an CCAP
2 Ontarios Cap and Trade program

3 Federal Carbon Strategy Pan Canadian Framework on Clean Growth and Climate Change

4 Ontarios Carbon Pr ce Forecast and

5 Ontarios Gas DSM Framework

Cap and
Trade

Federal

Carbon

Strategy

7 2O17 NAVFGANt CONSULTING um ALL RIGHTS RESERVED NAVIGANT
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DISCUSSION DRAFT

Ontarios fiveyear Climate Change Action Plan 20162020 is a wide reaching policy framework

designed to drive Ontarios transition to a low carbon economy in pursuit of the provinces

emissions reduction goals below 1990 levels of 15 in 2020 37 in 2030 and 80 in 2050 It

makes use of various financial incentives regulatory changes infrastructure investments and

research funding to develop and implement green technologies across the province

Key Characteri stics

Establishing a qreen bar to help homeowners and

businesses secure financing for green projects

Decreasing the carbon footprint of Ontarios

system

Helping consumers better manage their Pn4tv usage

Improving the energy efficiency of residential

commercial and industrial

Empowering communities to adopt green

plaivdiA policies and increasing funding opportunities

Collaborating with TOUS conmiunkies to upgrade
offgrid infrastructure and reduce emissions

Supporting in low carbon technology

Reducing emissions across igovemmeoii operations

Developing carbon storage in agricultural and and

natural systems eg forests wetlands

W017 NAViCANT CONSU111NC LID ALL RiCFITS

pact on On a

The average vehicle will be associated with lower

GHG emissions as gasoline becomes cleaner low

carbon fuels are promoted and the deployment of

electric vehicles accelerates

Residential and commercial buildings will be

retrofitted to consume less energy with funding

from the green bank and other programs

Given new funding more green technology

innovation can be expected from the private sector

The electricity sector makes up only 4 of Ontario

GHG emissions 7 MT CO2e so reductions from

electricity savings would contribute marginally to

provincial targets

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

NAVIGANT

I ESON0027123
Source Government of Ontario Environmental Commissioner of Ontario



DISCUSSION DRAFT

Established under the Climate Change Mitigation and Low carbon Economy Act 2016 Ontarios

new cap and trade program came into effect on January 1 2017 This program requires polluters

to purchase an allowance for each tonne of CO2 equivalent that they wish to emit each year and

enab es businesses to trade these allowances amongst each other The government sets a cap
on the total number of allowances sold and lowers it each year thus decreasing total pollution

Key ChaI1E1 eteri stics

Ontario is part of the Western Climate Initiative WCI
which aims to connect cap and trade programs across

North America and intends to link its program to the

CalifomiaQuetYi carbon market

Ontarios June 2017 auction had a settlement price of

$1872 per tonne

The emissions cap will decrease by per year to

2020 considered an aggressive rate of decline

Auction proceeds are projected to be VA billion in

201718 and VA billion annually thereafter

Proceeds from the cap and trade program will be

directed toward the green initiatives outlined in the

Climate Change Action Plar

Midsize commercial and industrial customers will be

protected from increasing energy costs with $113
billion in subsidies from cap and trade proceeds

02017 NAViGANt CONSULTING LID ALL RIGHTS RESERVED

pact on On a

By 2017 gasoline prices are projected to increase

by 430 per litre and home heating bills are

expected 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 15
MT by 2030 Based on the CCAPs 37 target

reduction by 2030 65 MT cap and trade accounts

for approx 2 of the target reduction 15 65

4P

Ote lot Mahout Cap and Trade

a

aidook Anth Can and Trade

VTri Nr3 4t21 Er 2M X21 2U XX Mle WA M30 WA 2taZ AIM VV
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PANCANADIAN FRAMEWORK ON CLEAN GROWTH AND CLIMATE CHANGE

DISCUSSION DRAFT

Released in 2016 the Government of Canadas climate action strategy is composed of carbon

pricing and other em ssionsreduction measures as well as infrastructure adaptation and

investment in clean technology It sets national emissions reduction targets but allows provinces

to implement their own programs to meet these goals lt was developed in co laboration with

provincial governments but has not yet been signed by Manitoba or Saskatchewan

Key Charaeteri stics

Imposing a nationat carbon floor nr of $10 per tonne

in 2018 rising gradually to $50 per tonne in 2022 and

allowing provinces to implement the price using carbon

taxes or cap and trade programs

Seeking to phase out power generation by 2030

Funding various owcPirtnn initiatives at the federal

level such as deploying green transportation

supporting clean technology RD and reforming

building codes to tighten energy efficiency standards

and incorporate climate resilience

Creating a $35 billion anada infrastructure Bar0< to

collaborate at the provincial and municipal levels to

fund large infrastructure projects

Establishing the $2 billion Llw Carbon Economy Fund

to help provinces and territories fund emissions

reducing projects

40 2O1 NAVIGANt CONSULTING urr ALL RIGHTS RESERVED

pact on On a

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 and green transportation

plans for support from the Canada Infrastructure

Bank

Ontarios emissions cap will be required to

decrease at least as fast as the federal strategy

mandates however this may still result in a

carbon price below the national price floor

Many of Ontarios climate policies as laid out in

the Climate Change Action Plan eg building

codes and retrofits lowcarbon transportation are

mirrored in the federal strategy keeping Ontario

competitive with other provinces

NAVIGANT
Source Government of Canada

I ESON0027123



ti

RRENT

LONG 7
le

RM

F AFFA RS

CARBONpR icE FORECAST

DISCUSSION DRAFT

Commissioned by the 0E3 the provinces first LongTeim Carbon Price Forecast Report was issued

in May 2017 and projects carbon prices from 2018 to 2028 Three carbon price forecasts were

developed incorporating varying assumptions regarding the success of the carbon market as well as

policy decisions in Ontario and other NCI jurisdictions The wide deviation between maximum and

minimum forecasts demonstrates that the price of carbon is quite sensitive to these assumptions

Key Characteristics

The mid range forecast

assumes that Ontario will join

the Wel marc in 2018 and

that no major policy changes
will influence carbon prices

Modest $litonne annual

increases are projected until

2023 when a Aortiage of

carbon allowances is

expected to develop in the

joint WCI market increasing

prices more sharply

The price of carbon is

projected to increase from

$17tonne in 2018 to

$7tom o in 2028

Price Forecas

120

100

04 on

The maximum forecast assumes

Ontario does not join the WC I market

and that price follows top tier CCR

The 10512niJm

NC I Ma E E ornainF En

Elr5U11311
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Ilinirnum Maximum

pact on 0RE 0

Carbon price increases will

encourage Ireen innovation to

lower operating costs

Higher fuel prices for heating

and transportation will

incentivize >nergyefficiency

measures and accelerate the

transition to tnc vehicles

leakage carbon
intensive businesses may opt to

shift investment away from

Ontario a risk which can be

mitigated by more widespread

adoption of carbon pricing eg
PanCanadian Framework as

well as business friendly climate

policy

NAVIGANT

I ESON0027123
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DEIVIANDSIDE MANAGEMENT FRAMEWORK

Re eased in 2014 by the Ontario Energy Board 0E8 the 20152020 Natural Gas DSM
Framework provides guidance to gas utilities in the creation of their demand side management

DSM plans with the aim of reducing natural gas consumption throughout Ontario It provides a

framework for such activities as targeting budgeting evaluating programs and calculating cost

effectiveness as well as laying out a list of principles intended to guide DSM decision making

Key Cha dad stics

Unlike in the electricity sector natural gas utilities

participate in DSM programs on a voluntari basis so
the OEB provides them with shareholder icentv and

allows them to set their own savings targets

The OEB urges utilities to maximize costeffective

efficiency measures that result in iongterrn savings

Gas utilities are encouraged to coordinate and integrate

their DSM efforts with electricity distributors

initiativcs to increase total energy savings and reduce

program costs

When planning future illfrastructure projects utilities

must prove early on that DSM has been considered as

an alternative

The framework was developed before Ontario

introduced its cap and trade legislation as such it

does not consider the Apct ot carbon pricing

i 1 NAV iCANT CONSUL11NC LID ALL RiCFITS

pact on 0nta

DSM programs could reduce annual Ontario

natural gas consumption by between 45 and

71 in 2020 and by between 9 and 178 in 2030

Source OEB Natural Gas Conservation Potential Study

Residential commercial and industrial

consumption can all be reduced with DSM but the

industrial sector has the highest potential savings

Utilities can fund DSM programs with ratepayer

dollars 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 to reward DSM programs
that use the least amount of ratepayer dollars

DSM programs enable many lowincome
consumers to undertake efficiency measures that

would otherwise be out of reach

NAVIGANT
Source Ontario Energy Board
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Treatment of GHG emissions can be assessed based on three categories of benefits

Qualitative impacts that cannot be quantified or monetized and are treated qualitatively

Quantifiable impacts that can be tracked measured and reported and

Monetizable quantifiable impacts that can also be monetized through pricing or avoided costs

GHG emissions can be 1 quantified based on the carbon intensity of generation resources and 2 monetized

based on a societal price on carbon

w

gr per kINL

NAVICANT CQNSThLTL AL RICHFS r

Recent Ontario specific studies

and reports can inform these

inputs and be used to forecast

GHG impacts

Ontario Planning Outlook

GPO IESO
2 Long Term Carbon Price

Forecast OEB
3 Default Emission Factors

for Ontarios Cap Trade

Program MOE
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Accurately quantifying and monetizing GHG emissions can be a challenge due to

The electricity supply mix changes with time

Current supply mix forecasts can only be so accurate

All gas peakers have different GHGcarbon intensities eg SCGT vs CCGT
All EE measures and DR resources follow different load shapes and

Different load shapes may or may not be coincident with GHG emitting resources

In 2016 IESO will be reporting avoided emissions using a method that considers the avoided emissions associated

with the marginal resource and takes into account load shapes by enduseequipment IESO is currently

undertaking this activity avoided GHG emissions will be reported as part of the 2016 EMV results

Ontarios Changing Supply Mix over Tim

02017 NAVIGANt CONSULTING LTD ALL RIGHTS RESERVED

Illustrative Load Shapes by EndUseEqui pmerit

VAC

Ap a c es

Coo 1

NAVIGANT

IESON0027123
Source Ontario Planning Outlook 2016 Module 4 Supply Outlook Slide 5
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OCIATED WITH QUANTIFYING AND MONETIZING GHG 2

Another consideration is that Ontarios emissions intensity is forecast to remain relatively low through 2036

Ontarios emissions intensity decreased drastically following the shut down of coal plants 250 gkWh to below 50 gkWh
Emissions intensity decreased further from 201415 to 2016 due to decreased demand and decreased use of gas resources

Emissions are expected to hit the lowest point in 2019 prior to the beginning of refurbishment activities at Bruce

In the near term the impact of energy efficiency

on GHG emissions reductions will be limited

because of low emissions intensity

In comparison higher emitting jurisdictions

such as MISO and NM can claim much

higher GHG savings from energy efficiency

Emission Factors in Neighboring urisdict ETIP

ISO NE

NYISO

PJM

MISO 965

Manitoba 0

344

352

812

480

510

605

9

Source Ministry of Energy 2016 Proposed Default

Emissions Factors for Ontarios Cap Trade Program

Forecast of Ontario Emissions Intensity gkWh

gIkWh
60 n

40

30

20

10

Pickering

58 offline

Pickering

14 offline

Bruce

refurbishment

begins I

321

129

ol

Emission Intensity

36

31
4

4

34 36 34 34

4

es X
gmvraO41743refgOvf60

Fe v v v v

OHO Emissions Outlook B with Cap Trade

Ontario Net Energy Demand Outlook B

According to the Ontario Planning Outlook Scenario B Values to be updated upon release of the 2017 Long Term Energy Plan
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Given the complexities of adequately measuring GHG emissions its appropriate to apply simplifying assumptions
to determine offpeak and on peak parameters

Currently the CDM Cost Effectiveness Tool uses offpeak midpeak and on peak avoided energy costs

Consistent with current practice emissions factors could also be established for offpeak and on peak periods

IESO is currently undertaking this activity avoided GHG emissions will be reported as part of the 2016 EMV results

I

17 NAV I G4NT

OffPeak
On Peak

$kWh

Vir LTD ALL RIGHTS

ISSIO

OffPeak
On Peak

NAV1GANT

I ESON0027123



Quantifying and monetizing GHG emissions may require changes to existing tools such as the CDM Cost
Effectiveness Tool to incorporate carbon prices and emissions factors

The current approach for incorporating emission is through Non Energy Benefits NEBs However with the cap and trade

program emissions are internalized across the energy sector

GHG emissions are no longer externalities

ES is currently undertaking this activity avoided GHG emissions will be reported as part of the 2016 EMV results

LN

Inputs Outputs
R R 55 55 R R 55 55 R R 55 55 R R 55

k

IU

1

C`1NSATTNi31TDALRICHFS r D

sstons

Non Energy Benefits NEB

NEBs represent improvements in

the quality of life for program

participants andor society and

are not typically captured by

traditional CE tests

Examples of NEBs include

increased comfort environmental

improvements Le reductions

in carbon emissions better

airwater quality reduction in

health costsimproved health

water savings and publicnational

security

CDM Guide

NAV1GANT
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DISCUSSION DRAFT

The complexities of the design delivery and other aspects of the CFF and IAP are illustrated below

The relationships and roles of the different entities involved directly or indirectly in various aspects of the CFF and IAP

are also illustrated

Government direction sets several criteria

associated with CPPIAP eg targets
stakeholder roles ilESO LDCs coverage

spending

TARGETS AND FUNDING

IESO

ECA

Gov IESO LDCs

Targets budgets provincially

Targets budgets by LDC trading

ATTRIBUTION COSTSHARING

IESO LDCs Gas

7 N1CAN1 CON

Program design roles responsibilities

are split between IESO and LDCs

depending on whether a program is

provincial local regional pilot or

directed

DESIGN

WORKING GROUPS

Gov
IESO

O

Gas

Province Wide

PilotLocaVRegional

Directed

R

DELIVERY

Program delivery is

primarily undertaken by

LDCs with some centrally

delivered

programs and

support from the IESO

1111111A111111111111111111ccount lr

IESO Managers Customers

na a REGIONAL

boa a COLLABORATION

LDCs ammo

IN I

Customers

EVALUATION

Evaluators IESO

EMV
Evaluators

COST
EFFECTIVENESSit

Evaluators IESO

N WIGANT
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ROGRAM DESIGN PROCESS AND DELIVERY

Climate policy will be an impactful part of Ontarios future the CCAP outlines funding that overlaps with electricity and

natural gas programs which will impact and transform the current CFRIAP framework and process

The current roles and relationships of stakeholders will evolve

Gov
IESO Gas

Third Customers Evaluators

Party

hi
OEB

Key Areas of I
511 pact

TARGETS AND FUNDING

Government d rection

regarding CFI and IAP

overall targets roles o

the IESO LOCs OEB
and Gas utilities and

sector spending

Impact on Energy
Conservation Agreement

ECA which governs

interactions between

the IESO and the LDCs
cost sharing and

attributions

DESIGN

Impact on

program design

working groups
and activities

regarding Ontario

wide regional or

local programs

i 1 NAV iCANT CONSUL11NC LID ALL RIGHTS

DELIVERY

Climate po icy wi I emphasize

regional and cross fuel

cross utility collaboration

ie fuel switching

electrification and the roles of

LDCs IESO gas utilities and

third parties in de ivering

programs to customers

In turn changes may impact

ancillary areas such as

branding and marketina

EVALUATION

Impact on EM
criteria and

requirements

costeffectiveness

too and inputs

ONOC and

audit ng

NAVIGANT
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IMPACT PROV NC IAL AND FEDERAL AGENCIES

The introduction of new initiatives and programs from Ontarios CCAP and the Federal Carbon Strategy may require sector

stakeholders to identify opportunities of alignment across a number of areas such as fuel switching electrification etc in

order to address potential

Overlap in programs

Competition for funding sources

Misalignment across agencies

R

Area$ of All

Fuel Switching

CHP DER
Electrification

Incentive Stacking

N AV I GANT
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Fuel switching refers to the replacement of a particular source of

energy with a lower carbon emitting alternative for example

Gas to Electricity or

Propane Oil Wood to Gas Electricity

a
ff

BH Building Homes

NAV I C1NT CON 8L

A

jyr

So Space Heating

Water Heating

Cooking

Reductions in GHG emissions arise from most fuel switching combinations eg X to Y
Codes and standards for building envelope and electric or gas equipment can contribute to

GHG reductions

Natural gas will remain costeffective alternative to electricity in areas with natural gas
access particularly for space and water heating purposes

Cooperation across electricgas utilities to track GHG emissions reductions through any
fuel switching combinations in addition to the delivery of dual impacts measures

A standardized approach for estimating GHG savings for fuel switching programs
involving gas propane wood or fuel oil equipment
Extended role of DSM to promote adoption of equipment that exceeds codes and

standards which may in turn merit higher incentives for adoption

NAV1GANT
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Combined Heat and Power CHP systems use a natural gas engine or turbine to

generate electricity Waste heat is captured and used for other purposes

CHP projects qualify for incentives under either the IESOs CFF or LAP
Renewables projects do not qualify for CFF funding or IAP FITmicroFIT provides

funding for renewables however microFIT will transition to a net metering scheme

The CCAP did not specify any actions related to CHP systems

13il = Building Homes

017 NAVIG4NT

P22

A

ON 2U1e

Renewables 0 32

CHP 254 +222

CCGT 346 +314

SCGT 510 +473

Diesel 723 +891

Ontarios electricity emissions intensity is well below levels from any gas resources

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

The BMG Potential Study evaluated various CHP adoption scenarios based on various funding

levels and impact of cap trade Results showed little impact on CHP potential

Funding for renewables projects will decrease with the shift from microFIT to netmetering

Funding for CHP is at odds with Ontarios climate change strategy when it increases

overall emissions at the site and source

Funding for CHP coincides with climate strategy when CHP offsets other higher emitting

systems
Increased focus on renewables through CCAP and decreased funding for microFIT

projects present an opportunity for establishing renewables incentives andor renewable

energy credits REC

NI3 LTD ALI RIGHTS NAV1GANT
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The transportation sector accounts for 37 of CO2 emissions in Ontario

61 MT of CO2 eq of which 75 are related to road transportation this

includes gasoline vehicles trucks and motorcycles 46 MT
An average passenger vehicle emits 47 tonnes of CO2 equivalent to

156 MWh of EE at an emission factor of 30 gikWh

p L
A

I

T = Transportation LUP = Land Use Planning

2017

4 4 4

12

10

8
6
4

0

Dumb hartling Early Evening

Smart Charging Late Evenina

EV adoption does not deliver electricity savings however timedistribution of charging

may induce lower system peaks
Smart charging Onpeak charging may increase utilization of gas peakers and GHG
emissions while offpeak charging is unlikely to increase GHG emissions

System peaks are unlikely to change with near term EV adoption however EVs can be

to 5 times the peak load of an average detached home 510 kW vs 2 kW

CCAP requirements for EVready homes may facilitate adoption of smart charging

Incentivizing smart charging at home and public infrastructure through incentives in

addition to TOLICPP or free charging may deliver GTD and GHG savings

Tracking GHG emission savings from EV adoption will require a standard calculation and

establishing a baseline level of emissions which may vary

LTD PdL NAV1GANT

I ESON0027123



Dual impact measures such as home energy report

HER or smart thermostats deliver both electricity and

natural gas savings

This dual impact nature means that these measures are

eligible for incentives for both electricity and gas savings

Incentives for GHG emissions reductions may also be

applicable so that measures may benefit from incentive

stacking La electricity 4 gas + GHG

7 AV I C N

Gas

Space 1611 1611 Space

Heating Cooling

Dual impact energy efficiency measures reduce GHG emissions through electricity

savings and natural gas savings

Incentive stacking may require a customer or an LDC on behalf of customers to apply

for incentives to three separate agencies the IESO for electricity the OEB for gas
and a third agency for GHG emissions

A common approach for quantifying and monetizing GHG reductions from electricity

and gas sayings may facilitate tracking and reporting of GHG emissions

A single and common process for EE incentives may simplify the evaluation of

measures and facilitate adoption

1TIiLRICH7c NAV1GANT
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Jurisdictional Review

Overview of approaches used to incorporate and align climate change policy with CDM DSM policy in

other jurisdictions Highlevel summary of past and on going work in these jurisdictions in the context of

climate changeiGHG reductions and in relation to CDM FS CHP1DER and EVs and review of

associated emission factors and metrics for evaluation of CDR

Conservation First Framework and Industrial Accelerator Program

Aligning with Climate Change Action Plan CCAP greenhouse gas GHG reduction target to

complement energy targets

EEDSM right use right time right cost

Local Navigant expertise World Bank Nokia website CaliforniaAir Resource Board

Summary
Climate policy can take the form of various initiatives at the national provincial community and customer levels

Carbon pricing can interact with other climate policies in three different ways complementary overlapping or countervailing

The jurisdictions studied feature various overlapping policies which demonstrate a soft alignment between carbon pricing

initiatives energy efficiency programs and other climate policies

Some jurisdictions partake in multijurisdictional emissions trading schemes eg RGGI EU ETS WCI Inc

Major policy categories include investment in clean techno ogy and renewable energy building retrofits transportation

electrification waste management and lowincome programs

The jurisdictions studied have set specific emissions reduction and energy efficiency targets and operate similar energy

efficiency programs albeit administering and funding them in differing ways

62a11 NAV CANT CONSULTING LTD ALL RIGHTSRESE RVED NAVIGANT
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RELEVAN CLIMATE CHANGE POLICIES

In Ontario the climate change strategy within the energy sector is guided by the provinces CCAP and cap and
trade program and implemented through the electricity and gas DSM frameworks

There are however alternative approaches and strategies in dealing with climate change

The focus of this section is on these alternatives

This section is divided into two subsections

Policy Approaches this subsection provides

an overview of climate change policy approaches
from three different perspectives

National level

Communitylevel and

Customerlevel

NAVIGANT CONSUL11NC LTD AL1 RK3HTS RESERVED

2 Jurisdictional Scan this subsection provides an overview

of five different jurisdictions their climate change policies

and how these jurisdictions have developed alignment with

broader policy and focus areas including transportation

renewables energy efficiency and public housing among
others

California Quebec

11 1111 1111
France Vermont Norway

N AV I GANT
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CLIMATE CHANGE POLICY

As part of the Paris Agreement countries made voluntary GHG reduction

commitments to keep the global average temperature increase below 2°C

Among a wide array of policies and programs carbon pricing initiatives will play

an increasingly important role to implement those commitments

The World Bank defines carbon pricing initiatives as any initiative that

explicitly puts a price on a unit of CO2e including ETSs both cap and trade and

baseline and credit systems carbon taxes offset mechanisms and RBCF

Carbon Tax

Emissions Trading

Scheme ETS

Results Based
Climate Finance

RBCF
Offset Mechanisms

Carbon Pricing Initiatives

Less common

Cap and trade

Baseline and credit

A tax that explicitly states a price on carbon or that uses a metric directly based on carbon that

is price per tCO2e

A system where emitters can trade their emission units to meet their compliance obligations

The two main types of ETSs are cap and trade and baseline and credit

Cap and trade Capand trade schemes set a desired maximum ceiling for emissions or

cap and let the market determine the price for keeping emissions within that cap
Baseline and credit A mechanism where emission reductions achieved relative to a

baseline can be credited and used for compliance purpose

Funding approach where payments are made after pre defined outputs or outcomes related to

managing climate change such as emission reductions are delivered and verified

An offset designates the emission reductions from project based activities that can be used to

meet compliance or corporate citizenship objectives visavis GHG mitigation

102017 NAVIGANt CONSULTING LTD ALL RIGHTS RESERVED NAVIGANT

IESON0027123
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MATE CHANGE APPROACHE

In addition to National level climate change strategies communitylevel and customer level climate change approaches are

also widespread

Communitylevel Communitylevel approaches to climate change are generally focused on the development of

municipal energy plans which focus primarily on climate strategy through urban planning projects eg district heating

transportation hubs bicycle lanes EVcharging etc
Customerlevel The development of sustainability plans had been the traditional approach to establish climate change

strategies by CI customers Science based targets has emerged as a more innovative and robust approach for two

reasons 1 a sector specific approach to climate change and 2 compatibility with the 2°C Paris Agreement target

Custo erLeve Science Based Ta gets

Science based targets is a unique sector specific

methodology to set climate change targets for commercial

and industrial customers

This approach looks at sector specific decarbonization

pathways that are compatible with the 2°C Paris

Agreement target however rather than applying a generic

sector agnostic approach it defines the target based on

the nature of a facilitys operations

Example
Nokia the telecom giant adopted the science based target

approach to establish GHG emissions and emissions

intensity targets for 2017 through 2030

NOKIA
NAVIGANT CONSUL11NC LTD AL1 RK3HTS RESERVED N AV I GANT
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POLICY WITH BROADER POLICIES

Aligning carbon pricing initiatives with the broader policy landscape requires an integrated approach to policy making

The World Bank 2016 defines three types of interaction between carbon pricing initiatives and existing policies

1 Complementary policies policies combined with carbon pricing to enhance the overall performance

2 Overlapping policies which operate in paralle to and independently of carbon pricing initiatives and

3 Countervailing policies which are d rectly or indirectly at odds with climate policy

FeedInTariffs Net Metering

= Renewable Energy Credits

Emuiplbldg codes standards

= Vehicle fuel standards

Power plant emissions stds

Over
Po

Complementa
Policies
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Complementary policies which are

associated with the overa I structure of

energy markets enable generators and

customers to respond to carbon price signal

for example

Open competitive electricity markets

Costpass through from generators to

consumers such that the impact of

emissions costs is palatable

Fossil fue subsidies coal diesel

gas
Transportation policies favoring

private vehicular transit

NAVIGANT

I ESON0027123
Source World Bank 2016 State and Trends of Carbon Pricing
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DISCUSSION DRAFT

Overlapping policies are the focus of the jurisdictional scan

While all jurisdictions share common themes in terms of climate policies emissions targets and focus areas unique

features and characteristics are found in each jurisdiction

A key characteristic of overlapp ng policies is that full and perfect alignment between climate policies and broader policies

s not explicitly defined

While all of these jurisdictions have specific targets for 002 reductions renewables and in some cases energy

efficiency the relationship between them are soft in nature and not prescriptive in terms of implementation

combination of policies

which incotporate other

policy instruments alongside
a carbon pace will be more
effective at reducing
emissions than a carbon

pace acting in isolation°°

Overlapping Policies
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DISCUSSION DRAFT

The jurisdictions studied share a

focus on reducing GHG
itnissions through carbon

pricing programs while investing

proceeds into overlapping

energy efficiency initiatives

Clean Technology Renewable EnergyL
r

Norways government has

partnered with private sector

investors to establish the

Technology Centre Mongstad
the worlds largest facility for

testing and improving CO2
capture technology

11 The French government

provides consumers with up to

€16000 in tax credits as well

as interest free loans to finance

enemyefficiency retrofits in

residential buildings

7 Vr CKYi 1TI iTD R f >F7 f

runQuebec

offers a rebate of up to

all $8000 on electric vehicle

purchases as well as grants

for the deployment of charging

stations all of which is

financed by cap and trade

revenues from the Green Fund

In 2016 the government of

Ww Vermont piloted a net zero low

income housing development

that employs solar panels and

smart energy storage solutions

reducing peak demand on the

local electricity grid

Californias recycling and

waste management agency

CalRecycle received $30

million in cap and trade

revenue in 201415 to provide

grants and loans for the

development of new recycling

infrastructure

N AV I GANT
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California the worlds sixth largest economy has

already begun to feel the effects of climate change
With some of the most aggressive emissions reduction

and renewable energy procurement goals in the United

States California has emerged as a national leader in

climate policy

MgM

Cap and trade system linked with Quebec

WCI Inc carbon market

Renewable portfolio standard requiring 50
renewable electricity procurement by 2030

Improving gas and electric energy efficiency

savings by requiring utilities to plan emissions
reduction and clean energy deployment efforts

Increasing energy efficiency savings in buildings

by incentivizing retrofits and promoting cleaner

heating fuels

Setting high vehicle fuel efficiency standards and

incentivizing electric vehicle use

Investing in natural carbon sequestration

Reducing shortlived climate pollutants

NAVICANT CONSA7431TDAL RICHFS r

2620 240 2050

Nr

Unspecified
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PERGENTA

Cap and trade revenues are invested in projects that help

increase energy efficiency

Renewable energy development in hydroelectric

generation and low carbon biofuels derived from

agricultural waste

Low carbon public transit passenger vehicle and freight

technology

Efficiency initiatives in hydroelectric generation and

public buildings

Power heating and weMherization retrofits for low
income residents

NAV1GANT

I ESON0027123
Source California Air Resources Board website



CALIFORNIA EE CL

The California Air Resources Board CARB
and California Public Utilities Commission

manage the funding of energy efficiency

EE measures in the state of California in a

way that links the climate policy of cap
trade with DSM at the utility level while the

California Energy Commission implements

other EE nitiatives in the state Given that

programs are conceived and delivered by

various ent ties the EE system is somewhat

decentralized

Energy Efficiency Targets

Senate Bill 350

Establishes an intermediate GHG emissions reduction goal of 40
below 1990 levels by 2030 via EE and renewable energy targets

RPS requiring 50 renewable electricity procurement by 2030

Double statewide EE savings in electricity and natural gas by 2030

Energy Efficiency Strategic Plan

California Public Utilities Commissions CPUC plan to maximize energy

savings across the state

ergy Effic eney cii mate Policy

Interaction between utility DSM and cap and trade

Every two years utilities in California must incorporate cap and trade into their longterm 20 year planning as part of their

obligation to CARBs regulation whereby they must procure GHG allowances offsets to meet their compliance

obligations

Past EE initiatives and renewable energy procurement are taken into account by CARB during annual allowance

allocations per utility

Utilities are allowed to set aside a portion of allowance revenues to fund EE and clean energy programs that have been

approved by the CPUC
Energy efficiency is considered a complimentary and supplementary measure to cap and trade with flexible market

cornpliance features to reach the required reductions in carbon emissions
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Among Canadian provinces Quebec has been a

leader on climate change policy and renewable energy

procurement Its energy policy aims to reduce GHG
emissions largely by electrifying the transportation

sector As the first province to implement a cap and

trade program it has served as a model for other

provinces hoping to adopt similar strategies

Cap and trade system linked with California with

revenues directed toward a dedicated Green Fund

Mandating Hydro Quebec to develop

transportation electrification initiatives

Developing vehicle togrid and vehicle to
home technology

Investing in battery storage RD
Deploying a network of electric vehicle

charging stations

Advancing new renewable energy projects

including wind biomass and geothermal

Signing a climate agreement with Ontario and

Mexico to advance the prospect of further

expansion of the WCI Inc carbon market

RICHFS r ID

4 20 38 430

2ti2 2020 2030 2050

Hydro
90

00
I

CATEGORY
FERCENT

NAME

PERCENTATz

With revenues from cap and trade the government of

Quebec promotes energy efficiency across the economy
Reducing fossil fuel consumption through energy
efficiency improvements in buildings industrial

processes and vehicles

Supporting the development of renewable energy and

investing in dean technology RD
Funding programs that use organic waste to produce
bialueis

Promoting electric vehicle use with financial incentives

NAV1GANT

I ESON0027123
Source Hydro Quebec website Government of Quebec website Quebec CCAP
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Despite Quebecs energy

efficiency EE targets for 2030
a study conducted in 2016 by

HEC Montreal found a lack of

interdepartmental coordination

among the many financial aid

programs for EE in the

province The commercial

transportation sector is the

provinces largest energy user

and GHG emitter yet it has

been poorly served by EE

funding

Ene rgy Effi ciency Targets

2030 Energy Policy

Apply EE measures to at least 5 of the total surface area of public buildings

each year

Reduce by 15 unit energy consumption in public buildings in relation to 2012

Promote the installation of geotherrnal systems for heating and air conditioning in

public buildings

Reduce by 50 the unit energy consumption L100 km of its light duty vehicle

fleet in relation to 2012

Hydro Quebec
Reduce electricity sales by 13 by 2020 through EE programs

Energy Effic ency c ate Po

Cap andTrade Program
Revenue from this program enters the Green Fund which makes possible the initiatives laid out in the 20132020 Climate

Change Action Plan CCAP
Soft alignment since cap and trade revenues are invested in projects that help increase EE public transit

transportation electrification building retrofits etc

2030 Energy Policy

Stated alignment between the policys goals of transitioning to a low carbon economy and reducing energy consumption
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Established in 2009 RGGI is a market based partnership between nine American

states that aims to reduce 002 emissions from the power sector It forms a cap and

trade market for arge fossil fuel fired power plants with an emissions cap declining

by 25 each year Auction proceeds are spent at the discretion of each state with

the majority funding energy efficiency renewable energy and other consumer

benefit programs aimed at spurring innovation in the clean energy economy

RGt
from 20082014

Cumulative investments of $137
billion

Participation of 46 million

households and 21400 businesses

Expected to return lifetime energy
bill savings of $47 billion to

participants

Projected lifetime savings of 206
million MWh of electricity and 761

million MMBtu of fossil fuels

Since 2005 RGGI states have

reduced power sector CO2 pollution

by 45

Largescale power sector emissions

cap region wide tonnes CO2

62O1 NAV1GANT CONSULTING LTD ALL RIGHTS RESERVED

Pa patiZcl States

Connecticut New Hampshire

Delaware New York

Maine Rhode Island

Maryland Vermont

Massachusetts

RGGI investments by category 2014

AdministratATEGORYiN
4 NAME Energy

Efficiency
Direct Bill 49

Assista rIce

15

GHG
Abatement8

C>lean

Renewable

Enorgy
23
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In 2000 Efficiency Vermont was established as the

nations first energy efficiency utility tasked with

promoting and facilitating energy efficiency across the

state As a result of this and other proactive policies

Vermont has been named the 3rd most energy efficient

state by the American Council for an Energy Efficient

Economy ACEEE

Cap and trade for large power emitters operated

through RGGI

Renewable portfolio standard of 55 by 2017

increasing by 4 every three years until reaching

75 by 2032 also target of 90 by 2050

State utility Green Mountain Power

Sells renewable energy certificates enabling

them to lower customers electricity costs

Provides customers with service rider

options such as the Cow Power Program that

finance its Renewable Development Fund

The state has piloted net zero lowincome

housing projects using solar panels and

advanced battery storage solutions

ALL r

1

0 50 45

2005 2628 2050

<<41EOOR

NANIFj
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AGE

Oil NG
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0
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PERCENT
AGE

Carbon allowance proceeds are invested mostly in

programs managed by Efficiency Vermont resulting in

145 million Mtn of lifetime savings

Accelerating adoption of LED lighting

Significantly improving the energy efficiency of

snowmaking equipment at ski areas

increasing the energy efficiency of homes farms and

schools

Generating over $16 billion in lifetime savings on

electric heating and water costs

Hydro
40

NAV1GANT
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Vermont has legislated emissions

reduction and energy efficiency

targets but the state lacks a

coordinated strategic framework to

maximize the efficiency of its climate

policy execution Instead of crafting

a broad framework that both sets

goals and lays out specific measures

to help achieve them Vermont often

uses existing emissions reduction

and energy efficiency activities to

meet new targets

Energy Efficiency Targets

Energy efficiency policy is introduced for the explicit purpose of reducing

greenhouse gas emissions

All new buildings to be net zero by 2030

By 2020 weatherizing 25 of the states homes to reduce theft fuel needs

and fuel bills by an average of 25
To reduce total fossil fuel consumption across all buildings by an additional

05 each year up to 10 annually by 2025

30 of heating energy in buildings and industrial processes to come from

renewables by 2035 up from 20 currently

Energy efficiency is explicitly mentioned as a component of this plan

Energy Efficiency Climate Policy

Efficiency Vermonts plans are developed in alignment with Vermonts Energy Efficiency and Affordability Act

and Vermonts Comprehensive Energy Plan

EE and climate policy being established jointly at the state government level

Rather than being determined through state legislation Efficiency Vermonts quantifiable performance indicators are

established with the Vermont Public Utility Commission the independent board that regulates and oversees public utilities

Efficiency Vermont views efficiency as a means to protect the environment by reducing power plant and heating emissions

Among Efficiency Vermonts 2016 action items is continuing to develop and support policy instruments that can serve as

useful tools for electricity and thermal energy savings through voluntary action or government adoption
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Funding
Sources

Program
Types

Program
Delivering

Utilities

RGGI

Cap and Trade

Program

RGG1 Auctia

Revenues rket

ew Erviand
torwara

City Ma
Auctions

Thermal energy and process fuels TEPF
efficiency programs

City of Btarlingto

Etectric

Department

FiE
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Public Utility

Commission

Rule 5300

1111111111g0011gy

111111EffigiICharge

1111

Electric efficiency

programs

mmtssion

Utility

Regulator

Formerly known as the Public Service Board
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France is the worlds secondlargest producer of

nuclear power but much of its nuclear infrastructure is

nearing retirement Decreases in nuclear are expected

to make way for the expansion of renewable energy
The French government has pursued an aggressive

climate policy with carbon pricing and energy efficiency

measures expected to continue reducing emissions

Increasing the share of renewables to 32 of

energy consumption and 40 of electricity

generation by 2030

Reducing the share of nuclear electricity

generation to 50 by 2025

Reducing energy consumption by 50 from 2012

to 2050

Reducing landfill waste by 50 by 2025

Participating in the Ell Emissions Trading System

EU ETS a panEuropean cap and trade program
Setting carbon pricing goals of €56 per tonne in

2020 and 100€ per tonne in 2030 for sectors not

covered by the EU EIS

NAVICANT CQNSThLTL ALRICHFS r
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Emissions reduction legislation is paired with measures to

increase energy efficiency

incentivizing home retrofits with tax credits and
interest free loans

Tightening efficiency standards for new buildings

Accelerating electric vehicle deployment among
consumers and across the public service

installing 7 million electric vehicle charging points

The EU ETS mandates that at least 50 of auction

proceeds be spent on green initiatives

NAV1GANT
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A note on the European Union

As part of the Paris Agreement the European Union

pledged to reduce GHG emissions by 40 from 1990

levels by 2030 It has set renewable procurement and

energy efficiency targets but lacks an effective framework

to integrate these targets with implementation plans for

climate and energy efficiency policies

France has set its own targets for increasing renewable

procurement and decreasing energy consumption while

operating a host of programs aimed at increasing energy

efficiency However experts have expressed concerns that

EE targets for buildings Frances largest source of

energy consumption are unlikely to be met given existing

program portfolios and funding levels

Energy Efficiency Targets

EU Target

30 improvement in energy efficiency by 2030 EU
wide countries to set individual targets

National Energy Efficiency Action Plan

Pursuant to EU directive mandating the establishment of

an energy efficiency target

Reducing final energy consumption to 1314 Mtoe and

primary energy consumption to 2363 Mtoe

Energy Transition for Green Growth Act 20151
Reducing energy consumption by 50 from 2012 to

2050

Energy Efftciency Citrnate Poltcy

The Environment and Energy Management Agency ADEME provides expertise advisory services and financial

assistance to support the implementation of projects spanning renewable procurement air quality waste management
and energy efficiency as such it serves as a bridge between the implementation of EE programs and climate policy

For example the ADEME awards tradable White Certificates to energy suppliers that meet government mandated

energy savings targets by implementing energy savings measures toward consumers in all sectors

Revenue from EU Emissions Trading System earmarked exclusively for energy efficiency retrofits of social housing
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Policy

Funding
Sources

Program
Types

Program
Managing
Entities

National Energy

Efficiency Action

Plan

nu es
European Regiona

Devatatiiiraltaijd
tfrx housing

Tax credits zero interest loans vehicle

bonustax program White Certificates

and various other Initiatives

ent and Energy

Agency ADEM

62O1 NAVIGANt CONSULTING LTD ALL RIGHTS RIESERA1ED

EU ETS

Cap and Trade

Program

titika

Reven

atl

Lie

Social Housing

Retrofits

Live Better Program

Sets region wide
standards and

mandates member
states to create

their own plans

Programs often delivered by other entities with

ADEME a government agency as an active partner

providing technical expertise and advisory services
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Despite its economy being heavily dependent on oil

exports Norways government is committed to

decarbonizing and improving energy efficiency across

all sectors of the economy In 2001 it established

Enova a state run enterprise that provides financial

support to sustainable energy production and energy

efficiency initiatives through its Energy Fund to help

Norway transition to a more climate friendly economy
while strengthening energy supply security

Becoming a carbon neutral society by 2030

lncentivizing the purchase of electric vehicles

phasing out fossil fuel powered cars by 2025

Supporting the development of lowcarbon energy

technology

Improving district heating technology

Partnering with Sweden in the Norwegian Swedish
Electricity Certificate Market to develop new
energy production based on renewable energy
sources goal 284 TVVh by the end of 2020

Participating in the EU Emissions Trading System

EU EIS a panEuropean cap and trade program

NAVICANT CQNSThLTL AL RICHFS r
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Hydro
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Funding from the government as well as Enovas Energy
Fund supports numerous energy efficiency measures

Developing of new energy and climate technologies

Reducing use of natural gas and oil for heating

Increasing use of energy recovery bioenergy

Creating better functioning markets for energy
efficiency and climate friendly solutions

Promoting electric vehicle adoption by providing tax

incentives and expanding charging infrastructure

Increasing awareness of climate change issues and

energy efficiency solutions

NAV1GANT
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X Lii RY 0 SERVAT X ND NEXT TFP

PRELIMINARY OBSERVATIONS

DISCUSSION DRAFT

What do Ontarios current climate policy and plans mean for the Conservation First Framework and the Industrial

Accelerator Program

Observations

Overlap with existing programs and across agencies LDCs IESO OEB gas utilities

Competition for sources of funding and budgets energy efficiency behind the meter generation energy literacy etc

Misalignment between government agencies regarding evaluation of costeffectiveness incentives EMV activities

At a minimum there will be an increased need for collaboration and communication across entities in particular with

respect to the customer experience and communications

Next Steps

Understand barriers to collaboration and communication expanding on the efforts associated with the collaboration

current state summary

Is the current structure of CFF and 1AP optimized to support Ontarios climate change policy objectives Why or Why
not

Observations

Strong areas of potent a alignment could include Fuel Switching CHP DER Electrification and Incentive Stacking

Again collaboration and communication across entities will be critical

Next Steps

Better understand the opportunities and what the roles of the various entities could be

Discuss potential coordination with other entities to identify how the areas of alignment could be realized eg OEB gas
ut lities government
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PRELIMINARY OBSERVATIONS

DISCUSSION DRAFT

Should CDM targets budgets andor structure be adjusted in light of the Climate Change Action Plan CCAP and

broader climate policy If so how Should other aspects of the CFF and IAP be adjusted in light of Ontarios climate

change policy objectives If so how
Observations

Incentive stacking and attribution wil be key issues to tackle by various entities ear y on

If metrics to be adjusted they would need to ref ect variability in load profiles among technologies and approaches and

Ontarios changing supply mix using a consistent transparent methodology

Ontarios electricity system intensity is lower than other jurisdictions and is a smal percentage of total emissions n the

province

Next Steps

Considerations of the feasibility and impact of modifying the structures within the Conservation First Framework and

Industrial Accelerator Program

Additional consideration of metr cs to support integrationaccount ng of CCAP

What are the implications for customers with the introduction of CCAP

Observations

Strong areas of potent a alignment could include Fuel Switching CHP DER Electrification and Incentive Stacking

Again collaboration and communication across entities will be critical

Next Steps

Through market research gage customer interest in areas of alignment and other potential opportunities
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SERVAT NEXT TER

Based on the preliminary assessment of the current state of climate change the following areas will be considered in

the market research phase

Understand barriers to collaboration and communication expanding on the efforts associated with the collaboration current

state 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

Discuss potential coordination with other entities to identify how the areas of alignment could be realized eg OEB gas

ut titles government

Considerations of the feasibility and impact of modifying the structures within the Conservation First Framework and

Industrial Accelerator Program

Additional consideration of metrics to support integrationaccounting of CCAP

Through market research gage customer interest in areas of alignment and other potential opportunities eg Fuel

Switching CHP DER Electrification and Incentive Stacking

Investigate how to feasibly align Conservation First Framework with climate policy for 20182020 and build the ability to stay

nimble to prepare for 2020+
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DISCUSSION DRAFT

Term

ACEEE

ADEME

EC Ratio SCR

Baseline and
credit

CT

CARB

Carbon intensity

Carbon tax

CCAP

CCGT

CEC

CHP

CO2e CO2

lionDescn4

The American Council for an Energy Efficient Economy a nonprofit organization that aims to advance energy efficiency policies

programs technologies investments and behaviors in order to help achieve greater economic prosperity energy security and

environmental protection

The Environment and Energy Management Agency of France provides expertise advisory services and financial assistance to

support the implementation of projects spanning renewable procurement air quality waste management and energy efficiency

A benefitcost ratio is the ratio of the benefits of a project or proposal expressed in monetary terms relative to its costs also

expressed in monetary terms

A mechanism in which emissions reductions achieved relative to a baseline can be credited and used for compliance purposes

Behind the meter generation comes from a renewable energy system uniquely designed and built for a single building or facility to

reduce the carbon footprint of the building by generating electricity from renewable sources

Cap and trade a market based system that sets a hard cap on greenhouse gas emissions while giving flexibility to businesses and

industry in terms of how they meet their caps

The California Air Resources Board a government agency responsible for maintaining healthy air quality in California Operates the

states cap and trade program

The amount of carbon dioxide emitted per unit of energy consumed

A tax that explicitly states a price on carbon or that uses a metric directly based on carbon that is price per tCO2e

The Climate Change Action Plan Ontarios fiveyear plan to fight climate change reduce greenhouse gas pollution and transition to a

low carbon economy

Combined cycle gas turbine a combined cycle power plant uses both a gas and a steam turbine together to produce up to 50 percent

more electricity from the same fuel than a traditional simplecycle gas turbine

The California Energy Commission Californias primary energy policy and planning agency

Combined heat and power also known as cogeneration small to mid sized natural gas generators that produce both steam heat
and electricity

Carbon dioxide equivalent a unit for measuring the carbon footprint of different greenhouse gases based on the global warming

potential of each gas
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CPP

CPUC

Demand Load

Profile

DER

ECA

Electrification

EMV

Emission Factors

ETS

Descri lio

Critical peak pricing a form of demand response in which higher prices are charged to consumers during critical peak events amen

The California Public Utilities Commission a regulatory agency that regulates privately owned public utilities in the state of California

including electric power telecommunications natural gas and water companies

A graph of the variation in the electrical load versus time

Distributed energy resources distribution connected resources that can be aggregated to meet demand Could include distributed

generation storage and enabling technologies

Energy Conservation Agreement

The process of powering by electricity and in many contexts the introduction of such power by changing ove

source

Evaluation measurement and verification the collection of methods and processes used to assess the performance of energy

efficiency activities so that planned results can be achieved with greater certainty and future activities can be more effective

Measure of the average amount of a specific pollutant or material discharged into the atmosphere by a specific process fuel

equipment or source

An emission trading system is one in which emitters can trade their emission units to meet their compliance obligations The two main

types of ETSs are cap and trade and baselirieandcredit

EU ETS European Union Emissions Trading System

EVs Electric vehicles vehicles propelled by an electric motor

Feed intariffs micro feed intariffs payments to ordinary energy users for the renewable electricity they generate In Ontario the

FIT microFIT distinction is made between large and small renewable energy projects those equal to or less than I OkW are subject to the micro

feed intariff rates

PS Fuel switching replaces ineffiqient fuels with cleaner and more economical alternatives

gikWit Grams per kWh a unit measuring emissions per unit of electricity

Gas peakers Used when there is a high peak in electricity demand

GHG Greenhouse gas an atmospheric gas responsible for the greenhouse effect
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Term

GJ

GTD

ISONE

Load shape

LTEP 2013

MISO

Load shape

MOE

MOECC

MT

MW

Net metering

Net zero budding

NYI SO

OEB

Descri =flan

Gigajoule a unit of energy

Generation transmission and distribution

The Independent System Operator of New England Inc an independent nonprofit Regional Transmission Organization serving

Connecticut Maine Massachusetts New Hampshire Rhode Island and Vermont

Refers to the distribution of energy requirements over time

Ontarios LongTerrn Energy Plan a strategic plan developed by the Ministry of Energy to seethe policy for Ontarios electricity system

The previous LTEP was released in 2013 with an update anticipated in 2017

Midcontinent Independent System Operator provides open access transmission service and monitors the high voltage transmission

system in the Midwest United States and Manitoba Canada and a southern United States region which includes much of Arkansas

Mississippi and Louisiana

Refers to the distribution of energy requirements over time

The Ontario Ministry of Energy tasked with developing the electricity generation transmission and other energy related facilities that

power Ontarios economy

The Ontario Ministry of Environment and Climate Change tasked with protecting Ontarios land air and water and coortlinating

climate policy

Metric tonne a unit of weight

Megawatt a unit to measure electricity demand or supply

A system in which renewable energy generators are connected to a public utility power grid and surplus power is transferred onto the

grid allowing customers to offset the cost of power drawn from the utility

A building which achieves zero net energy consumption by generating enough renewable energy to offset the total amount of energy it

uses

The New York Independent System Operator monitors the reliability of the states power system and coordinates the daily operations

to distribute electricity supply

The Ontario Energy Board Ontarios independent energy regulator tasked with overseeing how energy companies operate to ensure

the public interest is sewed
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Descri 1io

Offset An offset designates the emission reductions from project based activities that can be used to meet compliance or corporate

mechanisms citizenship objectives visavis GHG mitigation

The Paris Agreement is an agreement within the United Nations Framework Convention on Climate Change UNFCCC dealing with
Pans Agreement

ytt littuyeatvi 911U ydi ZVCV

RifV1 Interconnection Inc is a regional transmission organization that coordinates the movement of wholesale electricity in orparts

of 13 states and the District of Columbia

Quality assurance quality control the combination of quality assurance the process or set of processes used to measure and assure

the quality of a product and quality control the process of ensuring products and services meet consumer expectations

Research and development work directed toward the innovation introduction and improvement of products and processes

Results based climate finance a funding approach where payments are made after pre defined outputs or outcomes related to

managing climate change such as emission reductions are delivered and verified

Renewable energy energy that is collected from renewable resources which are naturally replenished on a human timescale such a

sunlight wind rain tides waves and geothermal heat

Renewable Energy Certificates also known as Green tags Renewable Energy Credits Renewable Electricity Certificates or Tradable

Renewable Certificates tradable non tangible energy commodities that represent proof that 1 megawatt hour MWh of electricity was

generated from an eligible renewable energy resource renewable electricity and was fed into the shared system of power lines which

transport energy

Regional Greenhouse Gas Initiative a market based partnership between nine American states that aims to reduce CO2 emissions

from the power sectpf

Renewable portfolio standard a regulatory mandate to increase production of energy from renewable sources such as wind solar

biomass and other alternatives to fossil and nuclear electric generation

Simple cycle gas turbine a type of gas turbine most frequently used in the power generation aviation jet engine and oil and gas

industry electricity generation and mechanical drives

Supply Mix Refers to the mix of energy sources of given electricity supply

WCI Inc Western Climate Initiative Inc a nonprofit corporation formed to provide administrative and technical services to support the

implementation of state and provincial greenhouse gas emissions trading programs

PJM

OAQC

RD

RBCF

RE

REC

RGGI

RPS

SCGT
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