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ABOUT THE GREEN RIBBON PANEL
The Green Ribbon Panel (GRP) was formed in February 2020 by a collection of environmental
and economic leaders from across Canada with the primary goal of advancing practical and
executable solutions to climate change. The panel examined the role that nuclear and Canada’s
other clean energy technologies can play in the fight against climate change, while creating jobs
and growing the economy.
The panel is comprised of:
•	
James Scongack, Bruce Power – Chair
•	
Christopher Hilkene, Pollution Probe
•	
Steve McCauley, Pollution Probe
•	
Rocco Rossi, Ontario Chamber of Commerce
•	
Vanessa Foran, Asthma Canada
•	
Dennis Darby, Canadian Manufacturers and Exporters
•	
Mark Fisher, Council of the Great Lakes Region
•	
Cara Clairman, Plug’n Drive
•	
Bruce Wallace, Nuclear Innovation Institute
•	
Robert Stasko, Hydrogen Business Council
•	
Jeff Parnell, Power Workers’ Union
•	
John Sprackett, Power Workers’ Union
•	
Scott Travers, Society of United Professionals
•	
Mitch Twolan, Mayor of the Township of Huron-Kinloss

The panel focused on the role that
nuclear and other technologies that
anchor Canada’s energy sector can play
in fighting climate change and growing
the economy at home and abroad. In
2020, the GRP laid out principles and a
call to action to address climate change,
the energy transition and economic
competitiveness. Many successes have
emerged since that time. This report
builds on that prior work and recognizes
the change taking place in civil society’s
support of climate action.
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EXECUTIVE SUMMARY
Ontario’s Ministry of Energy, Northern Development and Mines has called for long-term energy
planning reform at the right time, as the challenge of managing the energy system is becoming
increasingly complex and the risks of undesirable planning outcomes are intensifying.
The GRP is supportive of the government’s initiative to
reform how energy is planned in the province. It appreciates
that the government is seeking stakeholder input on how it
may rely more on the capabilities within the Independent
Electricity System Operator (IESO) and the Ontario Energy
Board (OEB) to transparently plan for the province’s
energy future, and ensure implementation effectively
meets Ontario’s needs in an accountable manner. Such an
initiative is crucial to Ontario’s energy future as the need
to take affirmative action on climate change becomes ever
more urgent.
This GRP response builds on the prior work of the coalition
and recognizes the changes taking place in Ontario’s
energy system. In October 2020, the GRP laid out a call
to action and set principles to address climate change, the
coming energy transition, and the province’s economic
competitiveness. Since then, momentum has built behind
Net Zero by 2050 in both government and civil society.
These principles remain aligned with the government’s
objectives, and the transition towards Net Zero.
Pursuant to the principles established in 2020 and
the findings of this report, the GRP recommends the
government consider the following as it reviews the
roles of the government, IESO, and the OEB:
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•	
Government

can best reduce its risk by setting clear
policy priorities for energy planners that include
emphasizing elements of the GRP’s principles, including:
-	Pursue decarbonization of the energy system and the
economy.
-	Consider the benefits of emerging innovative
solutions in holistically planning for the transition to
Net Zero.
-	Plan for the requisite low-cost, low-emitting energy
supplies, and ensure to maximize existing assets to
their fullest potential to achieve a pathway that leads
to Net Zero.
-	Leverage policy tools to encourage public-private
partnerships to advance the above objectives.
-	Enhance the competitiveness and economic strengths
of the province.

•	
IESO’s

existing ‘living plan’ approach to stakeholder
engagement is a good model but lacks an accountability
mechanism for ratepayer costs.

Ontario and Canada have
undertaken many initiatives that
align with the Green Ribbon Panel’s
recommendations, and address climate
change with low-cost, low-emissions
energy solutions.
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CHAPTER 1.

PROGRESS ON GRP
PRINCIPLES ALIGNS
WITH ENERGY
PLANNING REFORM
OBJECTIVES
Net Zero ambitions underscore the
relevance of GRP recommendations and
the importance of planning
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PRINCIPLES
1	Embracing the urgent need to address
climate change is the foundation for action
•	
Climate change is a real threat that must be addressed now

through action that is proven to produce results.
•	
Decarbonizing the economy via increased electrification is

pivotal to the success of critical economic sectors such as
transportation (trucking, transit and electric vehicles), buildings
(HVAC) and industry (process heat).
•	
Combatting climate change through electrification is paramount

to cleaning our air and removing toxic pollutants.
•	
A clean electricity system can be leveraged in the production of

hydrogen as a clean fuel.

3	Low-cost, low-carbon emission energy
represents a competitive economic
advantage for Ontario and Canada
•	
Ontario’s unique position within the highly-integrated Great

Lakes Economic Region represents a strategic advantage for
several key economic sectors and for enhancing exports.
•	
Economic growth must be achieved in a balanced manner that

provides benefits across the province and Canada.
•	
Economic spin-off benefits will result through job creation and

trade, but also low emission energy/green sources will have a
positive effect on health for our citizens – this in turn lowers
government expenses.
•	
Clean technology solutions can be exported to help other

2	Ontario is well-positioned to build the clean
electricity system that can be a cornerstone
of Canada’s future low-carbon economy
•	
Canada’s low-carbon emitting electricity supply mix should be

sustained and enhanced to ensure long-term, low-carbon energy
security and export opportunities.
•	
Ontario is uniquely positioned to help create sustainable

solutions given its historic broad energy mix, clean energy
technology sector and successful replacement of coal generation
with nuclear.
•	
Existing and developing nuclear and hydrogen technologies are

well-suited to meeting Ontario specific low emission energy
demands going forward, not only in the electricity system but
within priority sectors of the economy.
•	
Leveraging a clean electricity system through new or existing

countries reduce emissions from electricity generation.

4	The enabling policy frameworks must be
diverse and require participation from all
levels of government and public-private
partnerships
•	
The supportive policy framework should be predictable, stable,

transparent, and evidence-based.
•	
Achieving economically beneficial climate change mitigation

will require multi-faceted policy levers to support behavioural
change, financing, regulation, labour force capability and
infrastructure development.
•	
Recommendations must acknowledge the current fiscal

challenges facing Canada and Ontario today, e.g. COVID-19
Pandemic.

hydro pump storage capability in Canada and the role of other
renewable sources.
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GRP RECOMMENDATIONS
1

Leverage Ontario’s unique clean energy technologies and existing assets to reduce
GHG emissions and lower energy costs.

2

 ocus policy objectives on clear, short-term, tangible actions that prioritize targeted,
F
proven, executable solutions and that embrace the diversity of regions across Canada.

3

 evelop a pan-Canadian hydrogen solution that includes integration with Canada’s oil
D
and gas sector, further deployment of hydrogen as a transportation fuel, and leveraging
of Canada’s clean electricity assets.

4

 ursue electrification of the economy supplemented by the application of hydrogen
P
technologies to incrementally and reliably achieve the necessary GHG emission
reductions.

5

 evelop a Green Collar Jobs Strategy to build upon Ontario’s major strength in its
D
skilled, diverse labour force to underpin and develop, innovate and execute critical
activities and projects.

6

Establish Ontario’s brand as a clean jurisdiction known for sustainable products.

7

Leverage Ontario’s status within the Great Lakes region to maximize the benefits of
sustainability policies.

8

 ngage the federal financial institutions, such as the Canadian Infrastructure Bank,
E
to enhance the economic contributions of Ontario’s domestic advantages.

9

 reate a federal Next Generation Energy Innovation Fund to place focus on
C
the development of demonstration projects for Canada’s future clean energy
game-changers.

10

10

 onsider how future public revenue from carbon pricing policy schemes should be
C
revenue neutral to government and targeted at enhancing the competitiveness of tradeexposed sectors.

SIGNIFICANT PROGRESS HAS BEEN MADE
ON THE GRP’S RECOMMENDATIONS.
Since the GRP’s two reports were released in September and
October 2020, the Ontario and Canadian governments have made
much progress on the recommendations. The GRP applauds both
governments for these actions.
Initiatives in Ontario have involved:1
A DDRESSING EMISSIONS
•	
Establishing an advisory panel on climate change to provide the

minister with expert advice.
•	
Creating the Cleaner Transportation Fuels regulation to

increase requirements for renewable content in gasoline
(e.g. ethanol).
•	
Securing federal acceptance for Ontario’s EPS in lieu of the

federal OBPS.2
A DVANCING TECHNOLOGY
•	
Matching a $295 million investment with the federal

government to retool Ford of Canada’s Oakville Assembly
Complex into a global hub for Electric Vehicle production.
•	
Releasing a low-carbon hydrogen discussion paper to inform

a strategy for creating jobs and reducing greenhouse gas
emissions.
•	
Through the OEB, supporting pilots for:

-

L EVERAGING ENERGY SECTOR AMBITIONS
•	
Bruce Power has committed to achieving Net Zero for their

operations by 2027.3
•	
OPG released a climate change plan to drive efficient, economy-

wide decarbonization and economic renewal, while protecting
the environment.4
		

-	Included actions on electrification, renewables, energy
storage, and Small Modular Reactors (SMRs).

Federal initiatives have included:
•	
Creating Canada’s strengthened climate plan, which includes

provisions to both exceed the country’s 2030 Paris Agreement
emissions reduction goal, and achieve Net Zero emissions by
2050.5
•	
Establishing a Net Zero Advisory Body of experts from around

the country to provide advice on pathways to Net Zero by 2050.6
•	
Releasing the Hydrogen Strategy for Canada.7
•	
Releasing Canada’s SMR Action Plan.8
•	
Progressing the Clean Fuel Standard (CFS).9
•	
Successfully confirming the legitimacy of the carbon price and

its presence in the economy.

Enbridge Gas’ voluntary renewable natural gas program.

-	The blending of renewable hydrogen gas into the existing
natural gas network.

1
2
3
4
5
6
7
8
9

Government of Ontario, 2021
Government of Ontario, 2021
Bruce Power, 2021
Ontario Power Generation, 2020
Environment and Climate Change Canada, 2020
Government of Canada, 2021
Natural Resources Canada, 2020
Natural Resources Canada, 2021
Environment and Climate Change Canada, 2020
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The timing is right to reform the energy
planning framework and mitigate
emerging risks to government.
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ONTARIO IS AT AN INFLECTION POINT IN ITS ENERGY
TRANSITION.
Emerging factors on the horizon require policy responses and entail risks to government.
The energy transition underpins many factors impacting objectives
for reforming energy sector planning, such as:

•	
Planning can leverage the economic impacts of infrastructure

•	
Climate action is driving a need for electrification that must be

This update from the GRP explores these factors and how they are
critical considerations to reforming the energy planning framework
and reviewing the roles of government, the IESO, and the OEB. In
today’s energy planning framework, government sets policy and
the IESO undertakes responding activities and provides inputs to
government for long-term energy policy development (e.g. annual
planning outlooks). The OEB currently has no role in electricity
system planning other than its rate hearings, which review the cost
of regulated utilities’ implementation approaches.

planned for.
•	
Technology innovation implies greater need for holistic planning

process among electricity, natural gas, and the hydrogen economy.
•	
Sustaining system reliability through the energy transition

warrants planning now for the future.
•	
A new planning framework must ensure affordability while

investments.

addressing the nature of demand, and regional needs.
•	
An effective energy transition can be aided by government

policy tools.

Figure 1: Converging risks to government

COMPLEX ENERGY TRANSITION

PRESSURE TO ADDRESS CLIMATE

•	Substantial new electricity is certainly required
but planning faces uncertain challenges

•	The public is embracing Net Zero and is looking for
action to reduce emissions – yet emissions in the
electricity system are increasing

– Complex energy transition innovations
– Technology development risks uncertain

ELECTRICITY SUPPLY RELIABILITY
•	The pace of decarbonization is not in
government’s control, compounding the
existing identified capacity shortfall
• Resiliency is becoming increasingly important
•	Energy security must be assured while
neighboring jurisdictions also transition

RISK TO G OVERNMENT
• Voter risk

• Fiscal risk

• Media risk/scandals

• Attention risk

• Reputational risk

•	Risk of needing urgent
policy intervention

HIGHER COSTS TO RATEPAYERS

EMERGING FISCAL CHALLENGES

•	The energy transition will increase energy costs
in both transparent and non-transparent ways

•	The financial effects of COVID will weigh
down on potential government responses
to economic recovery

Source: Strapolec Analysis
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CHAPTER 2.

GRP PRINCIPLES
GUIDE THE
PATHWAY TO A
LOW CARBON
ECONOMY
Planning for and building Ontario’s
low carbon electricity system is the
cornerstone of a NZ future

PRINCIPLES SERVED
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RECOMMENDATIONS EXTENDED

1

Embracing the urgent need to address climate
change is the foundation for action

1

Leverage Ontario’s clean energy technologies &
existing assets

2

 ntario is well-positioned to build the clean
O
electricity system that can be a cornerstone of
Canada’s future low-carbon economy

2

Focus policy objectives on clear, short-term, tangible
actions

3

Low-cost, low-carbon emission energy represents a
competitive economic advantage for Ontario and Canada

3

Develop a pan-Canadian hydrogen solution

4

 he enabling policy frameworks must be diverse and
T
require participation from all levels of government and
public-private partnerships

4

Pursue electrification of the economy

1	CLIMATE ACTION IS DRIVING A NEED FOR ELECTRIFICATION
THAT MUST BE PLANNED FOR; NET ZERO POINTS TO
SIGNIFICANT NEW DEMAND FOR ELECTRICITY.
The GRP recommended pursuing electrification of the economy to incrementally and reliably
achieve the necessary Greenhouse Gas (GHG) emission targets. Electrification will create new
demand for electricity, and requires proper planning.
Several strategies for reducing GHG emissions have been identified
for Canada, including energy efficiency, reducing industrial process
emissions, capturing carbon, and introducing hydrogen.10 While
each of these will offer opportunities for emissions reductions,
electrification remains one area that is certain to be required and is
looked to as often as carbon capture. How the balance of emissions
reduction options will play out will be influenced by the various
benefits and challenges across provinces.
The Ontario government has set strong targets with its emissions
reduction goals in its Made-in-Ontario Environment Plan to
protect air, land and water, and reduce litter and waste, while
lowering greenhouse gas emissions and helping communities
prepare for climate change.11 Achieving the targets in this plan will
require maximizing the value of existing infrastructure to meet
electrification demands, achieve efficiency gains and encourage
the adoption of new technologies.

Figure 2: Illustrative Range of Emissions Reduction
Potential by Strategy

Along with efficiency gains, electrification of the primary
emitting sectors in Ontario could eliminate 65% of economy-wide
emissions, primarily through the following technologies:12
•	
Buildings - Heat pumps and electric water heating for both
residential and commercial buildings
•	
T ransportation – Electric Vehicles (EV) for passenger
vehicles and both EVs and hydrogen options for freight
•	
Industry – Electric heating for light industry process heat
and technology switching for heavy industry (e.g., hydrogen)
Electrification would increase electricity demand by 2050 by
a minimum of 200 Terrawatt-hours (TWh) over today, from
both direct electrification and demand for electricity from
creating hydrogen through electrolysis. This coming demand
will be an important consideration for long-term planning in
the electricity system.

Figure 3: Emission Reduction & Electrification Pathway
to 2050 (TWh & Mt)
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Source: Canadian Institute for Climate Choices, 2021; Strapolec Analysis

2030
Additional Electrification
Industry

2050

0
Buildings
Emissions

Source: IESO 2020; Larson, et al., 2020; ECCC 2021; EIA 2020; ICCT
2020; NRCan 2021; Strapolec Analysis

10 Canadian Institute for Climate Choices, 2021
11 Ontario Ministry of Environment, Conservation and Parks, 2018
12 Strapolec Analysis
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The energy transition is blurring
the traditional lines between
electricity, natural gas and
hydrogen sectors, necessitating
the need for a more holistic
planning process.
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2	TECHNOLOGY INNOVATION IMPLIES GREATER NEED FOR
HOLISTIC PLANNING PROCESSES AMONG ELECTRICITY,
NATURAL GAS, AND THE HYDROGEN ECONOMY.
The emerging energy transition is changing the landscape of what “energy” is and what planning
for it should entail. The GRP recommends that Ontario’s existing assets and emerging hydrogen
technologies be leveraged by this transition.
Planning for the energy transition involves the interplay of three
key sectors:
1)

Electricity, which must provide the emissions-free energy
source of the future.

2)

Natural gas for building heating, industrial heat, and
electricity generation.

3)	
Hydrogen, which will see increasing use by industry and
hydrogen-powered vehicles.
Strategies to optimize the use of existing assets, such as nuclear
and the natural gas distribution systems, along with new hydrogen
technologies, may disrupt the conventional view of energy system
planning by requiring the integration of these along with other
emerging technologies. Emerging technologies that can further
optimize the cost of energy include:
•

•

 ydrogen electrolyzers provide a cost-effective source
H
of demand response and ancillary services that could be
regionally distributed across the province near load centers
(e.g. LDCs) where the benefits are most needed.

Opportunities are already being explored. Enbridge is currently
running a pilot with support of the OEB and the IESO that
combines the functions of the natural gas system, hydrogen
production, and electricity system ancillary services.13 The
plethora of technologies will drive system efficiencies towards
greater bulk baseload generation. Planning must build on
Ontario’s existing low-emitting nuclear and hydro baseload
infrastructure, and integrate emerging technologies to costeffectively meet future demand.

Figure 4: Innovation Ideas for a New Energy System

 ybrid heating devices which are dual-fueled by natural gas and
H
electricity. They can reduce electricity needs during peaks, while
allowing for baseload electricity to service the heating load.

Electricity

Hydro

Nuclear

Biomass
Renewables

•

•

 nergy management systems can optimize home heating
E
(including hybrid heating devices), EV charging, water heating,
and potentially appliance operation.
 ommunity storage can be located near demand loads
C
and smooth variable demand, potentially reducing grid
infrastructure costs by enabling greater use of growing
baseload supply. Similarly, EVs can provide mobile storage
capabilities to help address peaking demand needs and also
act as virtual power plants (VPPs).

Storage

Hybrid
Heating

RNG

EVs
DER
Virtual
Power
Plants

Energy
Management
Aggregators
Hydrogen DR
& Ancillary
Services

Gas Fired
Generation

Industrial
Applications

P2G

Carbon
Capture &
Storage

Natural
Gas

Hydrogen
Fuelling
Depots

Hydrogen
Production
Hydrogen
Trucks

Hydrogen

13 Enbridge Gas Inc., 2020
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3	SUSTAINING SYSTEM RELIABILITY THROUGH THE ENERGY
TRANSITION WARRANTS PLANNING NOW FOR THE FUTURE.
The GRP recommends that policy focus on clear, near-term, tangible actions, which begin with
an improved planning framework that considers maximizing the value of existing infrastructure,
identifies the additional energy infrastructure needed to support the Net Zero (NZ) transition,
and follows up with the appropriate acquisition process.
The backbone of Ontario’s low-emission energy future is its hydro
and nuclear facilities, which are being renewed for life beyond
2050. Yet Ontario is already facing a sustained long-term supply
need for low-emitting baseload power that will emerge with the
retirement of the Pickering Nuclear Generating Station (PNGS).14
The lack of a low-emissions replacement to PNGS is contributing
to a forecasted 500% increase in Ontario’s electricity system
emissions,15 which could make it more difficult to achieve Ontario’s
2030 emissions target. The current electricity system resource
acquisition framework is not considering the ramifications of a
decarbonizing economy.
The near term rise in demand for energy will emerge from business
and civil society’s prioritization of electrification alternatives when
making decisions – specifically with regards to EVs, hydrogen, and
building heating. These trends will increase the near-term demand
for carbon-free electricity.

14
15
16
17
18
19
20

IESO, 2020
IESO, 2020
Daimler , n.d.; Hyundai, n.d.; White, 2021
Wayland, 2021
IESO, 2020
Canada, 2021
Jarratt, 2020

In transportation, consumers are choosing EVs and manufacturers
are responding. Many passenger vehicle manufacturers have
committed to cease fossil-based vehicle production by 2040.16
Some, such as General Motors, have committed to do so by
2035.17 EV forecasts based on recent automotive manufacturing
statements suggest EV penetration will far exceed that which is
currently anticipated in Ontario’s planning.18
The Government of Canada has set a target of 100% EV passenger
vehicle sales by 2040.19 Quebec and B.C. are both more aggressive
with equivalent targets set for 2035.20
During discussions with Unifor, its main union in Canada, Ford
Motor Co. announced a $2 billion investment to mass-produce
EVs and their batteries in Canada, which is a positive first step
in the right direction. This type of investment will accelerate the
transition to ZEVs in the province, while also increasing electricity
demand. This momentum would also benefit from other leading
vehicle manufacturers such as Toyota and Honda following suit.

Figure 5: Ontario Procurement Needs with Electrification
(GW by Year)
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Source: IESO, 2020; Strapolec Analysis
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This civil society-induced growth in electrification presents a
challenge to sustaining Ontario’s system reliability over the next
decades:
•	
With Ontario’s current 2030 emissions targets of 143 Mt,
demand from electrification could well exceed current planning
levels by a significant margin – up to 33 TWh before 2030.21
•	
The IESO has already identified there will be a capacity and
energy shortfall in the near term that renewing existing assets
alone cannot meet.22
•	
Reliable, firm, low-emitting generation options exist but could
take many years to develop.23
The planning for Ontario’s energy future should consider the
timing of when new generation may be required as a result of
electrification and develop an approach to secure the requisite
low-emitting supplies accordingly. The critical time for planning
decisions is the next few years.
In the long run, 30 years is not much time to re-imagine more than
double the capacity of Ontario’s electricity system infrastructure.

Figure 6: Passenger Vehicle Stock Forecast
(Millions)
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Source: IESO 2020; Deloitte Insights 2020; Larson, et al., 2020;
Strapolec Analysis

21 Green Ribbon Panel, 2020
22 IESO, 2020
23	
Berkeley Lab, n.d.; GE Power & Water, 2015; Hatch, 2013; IAEA, 2012; Tittmann, 2020
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CHAPTER 3.

ADVANCING GRP
RECOMMENDATIONS
POINTS TO
PRIORITIES FOR
ENERGY REFORM
Considering enabling policies within
Energy Planning is critical to the
transition

PRINCIPLES SERVED
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RECOMMENDATIONS EXTENDED

1

Embracing the urgent need to address climate change is
the foundation for action

4

Pursue electrification of the economy

2

 ntario is well-positioned to build the clean
O
electricity system that can be a cornerstone of
Canada’s future low-carbon economy

8

Engage the federal financial institutions

3

Low-cost, low-carbon emission energy represents a
competitive economic advantage for Ontario and Canada

9

Create a federal Next Generation Energy
Innovation Fund

4

 he enabling policy frameworks must be diverse and
T
require participation from all levels of government and
public-private partnerships

10

Consider public revenue from carbon pricing policy
schemes

4	A NEW PLANNING FRAMEWORK MUST ENSURE
AFFORDABILITY WHILE ADDRESSING NATURE OF
DEMAND AND REGIONAL NEEDS.
A GRP principle is that low-cost, low-carbon emission energy represents a competitive
economic advantage. Reforming Ontario’s energy planning framework presents the opportunity
to procure low-cost solutions to meet Ontario’s baseload and variable supply that present less
risk and offer more opportunities to reduce emissions.
Demand comes in two forms – baseload and variable. Electrification
will increase the need for both beyond what is currently planned
for. Many technology options exist to supply Ontario’s low-carbon
future. When planning for potential new acquisitions, Ontario must
consider the cost implications of each one.
Baseload demand requires firm, reliable, non-emitting supply that
is available and affordable 24/7.

and distribution assets, plans for resource acquisition could
be framed to focus on costs and how well solutions can meet
specified regional and bulk demand.

Figure 7: Cost of Options to Supply Baseload and
Seasonal/Daily Variable Demand
($/MWh, CAD, 2050)

•	
Ontario’s baseload demand relies on its existing dependable,
cost-competitive nuclear fleet and hydro assets.
•	
Emerging low-emitting options include new nuclear, natural
gas-fired generation equipped with carbon capture, and
renewables firmed up with storage.
Variable demand requires flexible supply that minimizes the cost
of inherently low capacity usage.

183

176
152
114

107

•	
Flexible supply has typically been natural gas-fired
generation, which, if equipped with carbon capture, may
remain a viable option.
•	
However, variable demand can also be met by hybrid
solutions, such as integrating the operation of local energy
storage technologies with bulk system nuclear, renewables,
and Tx assets.
•	
Many of these hybrid solutions are further enabled by the
emerging energy management innovations.
While nuclear is available to cost-effectively provide non-emitting
baseload supply, all other options require access to storage
for captured carbon. Planning for the future low-cost energy
must consider how solutions may be more or less advantageous
depending on differing regional characteristics across the province.
To best take advantage of emerging hybrid solutions, including
integrated generation, distributed storage, and transmission

CCGT
w/ CCS

Nuclear

Baseload (93% CF)

Nuclear
+ Li-Ion

CCGT
w/ CCS

Renewables
+ CAES

Variable Demand

Nuclear

Wind & Solar

Dx/Tx

Air Capture & Carbon Storage

Storage

Natural Gas

Source: All costs sourced from U.S. National Renewable Energy
Laboratory, 2021, and represent 2035 forecasts adjusted for
implementation in Ontario. Many costs have significantly lowered,
such as nuclear, due to significantly reduced financing costs as a result
of expected sustained low interest rates. Dx/Tx costs are estimates from
Strapolec analyses.
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A spectrum of policy tools is available
to government to accelerate the energy
transition in the private sector.

Figure 8: Policy tools to accelerate the energy transition
GROUP

POLICY TOOLS

RELEVANCE TO ELECTRICITY SECTOR

Carbon Pricing

Carbon Pricing

•A
 ttaching a cost to emitting technologies that may encourage
technology switching

Clean Fuel Standard (CFS)

• Incenting low carbon fuels and end-use fuel switching
– such as towards EVs and hydrogen vehicles

Output Based Pricing System
(OBPS) / Environmental
Portfolio Standard (EPS)

•F
 acilitates incremental emissions performance improvements for
industry

Green Bonds

• Debt financing at preferred government rates for emission reducing
projects

Canadian Infrastructure Bank
(CIB)

• Discounted funding for revenue generating infrastructure projects
– Mix of debt and capital at competitive market rates

Infrastructure Ontario

• Possible PPP procurement vehicle to protect interests of rate
payers

Energy Efficiency & Emissions
Standards

• Updating building codes, appliance or vehicle standards for energy
efficiency
• Direct electrification requirements
–e
 .g. 100% sales targets for ZEV passenger vehicles by 2040 –
(Canada, Quebec, B.C.)

Electricity Rates

•R
 ate structures can incent consumers to shift demand
(e.g. TOU and ICI)

Strategic Investments

•R
 &D support for technology development
– e.g. Ontario’s Strategic Innovation Fund
• Investments in private industry dependent on achieving a strategic
goal
– e.g. GM / Ford deals for ZEV manufacturing plants in Ontario

Subsidies and incentives to
promote technology adoption

• Direct investments or grants to reduce risks or end user costs
• EV purchase rebates
• Tax breaks for clean technology (e.g. ZEV trucks)

Financing

Strategic Focus

Source: Strapolec Analysis
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5	PLANNING FOR AN EFFECTIVE ENERGY TRANSITION
CAN BE AIDED BY GOVERNMENT POLICY TOOLS.
A GRP principle is that enabling policy frameworks must be diverse and require participation
from all levels of government and public-private partnerships, requiring multi-faceted
policy levers to support behavioral change, financing, regulation, labour force capabilities,
and infrastructure development. The GRP recommended that Ontario engage with federal
institutions, consider public revenue from carbon pricing schemes, and place a focus on
Canada’s future clean energy game changers.
Figure 9: Enhanced Flexible Public/Private Partnership
Aligned interests on Project/
Societal Outcomes

The essence of a public-private partnership is the management
and sharing of risk. Leveraging innovations in governance, finance,
and regulation can enable creative business models to mitigate
risks to both government and the private sector partners of large
infrastructure projects, like new nuclear builds.

Energy planning frameworks should consider infrastructure
development tools when establishing planning horizons for the
cost-effective acquisition of enhanced existing or new assets.
Synergies of policy tools can encourage multi-stakeholder business
model innovations by uncovering multiple sources of value.
Hydrogen trucking is one such opportunity – with electrolytic
hydrogen made from Bruce Power’s clean electricity, hydrogen fuel
economics could be better than diesel. Hydrogen trucking may be
accelerated by the province’s hydrogen strategy,24 federal purchase
incentives for ZEV trucks, the federal clean fuel standard, Ontario’s
industrial electricity rates, and regulated rates for blending hydrogen
with natural gas. Furthermore, electrolytic hydrogen may be the
lowest cost source of reserve capacity for the electricity system.

Share holders
Financing
CIB/Green
Bond
Share holder

Project Delivery
New Co.
Share Equity

Mitigation of collective risks reduces the cost of infrastructure
projects. The Canadian Infrastructure Bank, Green Bonds, longterm energy planning, and regulated returns are enablers of
affordable, reliable, and sustainable solutions. By optimizing the
risk profile of projects, the private sector may reduce the fiscal
burden on government.

Share Equity

Future
Operator

Supplier(s)

Share Equity

Government policy tools such as the Canadian Infrastructure Bank,
Green Bonds, and carbon pricing mechanisms can enable publicprivate partnerships and creative business models to accelerate the
energy transition and reduce government risks.

Engineering
Government
all levels

Construction

Risk Relevant Share Equity

Government

Investor

Supplier

Risk Exposed Ownership
Supplier Input

Source: Strapolec Analysis

Effective planning of the energy system will need to consider how
policy tools can enable decarbonization, and what public-private
partnership solutions can help enact it.
24 Government of Ontario, 2021
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The energy transition
presents an economic
development opportunity
that could be significant
for Ontario’s growth.
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6	PLANNING CAN LEVERAGE ENERGY TRANSITION
INVESTMENTS TO MAXIMIZE THE PUBLIC BENEFITS
FOR ONTARIANS.
A GRP principle is that Ontario’s clean electricity system can be a cornerstone of the future lowcarbon economy. Energy infrastructure planning and acquisition will lead to significant capital
spend that can be leveraged to meet further societal goals.
Many aspects of large energy infrastructure development can
provide societal benefits. Resource acquisition planning should
seek to maximize them all.
Planning for the acquisition of energy system resources should
address critical electricity policy goals such as reliable supply. It
should also be optimized across system goals and constraints, and
civil society needs.

To maximize the benefits of these investments, societal needs
must form part of the resource acquisition planning strategy.
These benefits relate to enabling and accelerating decarbonization,
and also to pursuing energy security, enhancing economic growth,
and creating domestic champions through re-inventing innovation.
Policy priorities for such outcomes would benefit the planning
process.

Figure 10: Goals, Constraints, and Societal Needs for Planning an Electricity System
• Enable lowest cost energy
– Minimizes energy transition burden for ratepayers.
–	Improves competitiveness of business, attracts
investment, creates jobs.
• Secure domestic energy supply
– Assures energy security against extreme events.
–	Improves trade balance by retaining energy spend
in Ontario.
• Rapid decarbonization
– Leverage carbon price/accelerate climate action.
		 –	Zero-carbon incremental supply, clean electricity
system by 2035.

Goals

System
Constraints

Reliability at lowest possible cost

Transmission
Capacity

Ancillary
Services

Energy
Security
Innovations

Societal
Needs

Emissions

Economic
Impact

Typically considered in electricity
system planning process

Industrial
Policy

Typically not considered in electricity
system planning process

•	
Enhance economic growth with infrastructure
spend
–	Creates direct GDP, domestic content/jobs,
government taxes.
• Industrial policy to nurture business opportunity
–	Enables globally capable firms able to export
products and services.
–	Enables competitive advantage in manufacturing
trade with U.S.
• Re-invent innovation
–	Nurtures domestic science, technology, and
innovation.

Source: Strapolec Analysis
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CHAPTER 4.

A REFORMED
ENERGY PLANNING
FRAMEWORK SHOULD
RESPOND TO POLICY
PRIORITIES
A renewed framework for energy reform
will reduce government risk and best serve
policy objectives

PRINCIPLES SERVED
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RECOMMENDATIONS EXTENDED

1

Embracing the urgent need to address climate change is
the foundation for action

4

Pursue electrification of the economy

2

 ntario is well-positioned to build the clean electricity
O
system that can be a cornerstone of Canada’s future lowcarbon economy

8

Engage the federal financial institutions

3

Low-cost, low-carbon emission energy represents a
competitive economic advantage for Ontario and Canada

9

Create a federal Next Generation Energy
Innovation Fund

4

 he enabling policy frameworks must be diverse
T
and require participation from all levels of
government and public-private partnerships

10

Consider public revenue from carbon pricing policy
schemes

7	ENERGY PLANNING FRAMEWORK REFORM CAN BE
ANCHORED BY GOVERNMENT POLICY PRIORITIES
TO OPTIMIZE THE CRITICAL ROLE OF ENERGY
INFRASTRUCTURE IN ONTARIO’S ECONOMY.
A GRP principle is that enabling policy frameworks must be diverse and require participation
from all levels of government. Policy priorities for energy planning can be informed by inputs
from across government ministries, representing the wide-ranging impacts of energy policy.
Energy planning is a complex process. Climate change, air
pollution, economic development, and technological change are
just a few of the factors necessary to consider when dealing with
the energy system.
Moving forward it is critical that the planning process reflects
government’s policy priorities across multiple sectors.

These priorities should be informed by all government ministries,
reflecting the fact that the energy transition is a whole-ofgovernment challenge that spans ministerial portfolios.
Through policy priorities, government can transparently set the
agenda for energy policy, reduce the risks that lead to the need for
government interventions, and lay the groundwork for effective,
accountable implementation of their policies.

Figure 11: Energy and Related Government Ministries
Economic Development, Job Creation and Trade

Energy, Northern Development and Mines

Domestic infrastructure spending has positive jobs and GDP impacts

Energy policy decisions have relevance across government ministries

High energy prices cost the economy billions

Transportation

Health
Pollution from energy sources costs billions in health outcomes

Premier’s
Office

The transition to EVs is also an electricity system issue
Second-life EV batteries have electricity storage applications

Treasury Board Secretariat

Environment, Conservation and Parks

Large projects impact government fiscal position

Choices about electricity supply have impacts on the scale of Mts of CO2
Low emissions electricity is key to lowering emissions

Source: Strapolec Analysis

Figure 12: Sample Policy Priorities
Pressure to Address Climate

Complex Energy Transition

Principles

Emissions intensity of energy system

Agency Independence

Pace of decarbonization

Integration of fossil, electricity, and hydrogen
solutions

Economics of emissions

Lower Cost to Ratepayers

Accountability

Emerging Fiscal Constraints

Minimize system cost

Technology Agnosticism

Domestic content & jobs

Rate stability / volatility

Indigenous Consultation

Direct GDP benefit

Competition in procurements

Government Financing

Rate competitiveness / fairness

Electricity Supply Reliability

Cost of extraneous policies

Transparency & Disclosure

Energy Security
Reliability, NERC, IESO, and technical requirements

Source: Strapolec Analysis
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Clear, whole-of-government policy
priorities can best leverage the energy
sector’s contributions to Ontario and
create a platform for accountability
needed to ensure optimal planning.
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8	EVOLVING THE WELL-ESTABLISHED IESO/OEB ROLES
ACROSS THE ENERGY TRANSITION SPECTRUM CAN
MEET THE GOVERNMENT’S REFORM OBJECTIVES.
With transparent government policy setting
and clear roles for the IESO and the OEB, the
energy planning process can be made more
accountable and effective.
The IESO’s mandate is to conduct planning, and the OEB’s mandate
is to protect the interests of ratepayers. There is currently a gap
between the outcomes of the IESO’s planning process and the
OEB’s mandate – the OEB has no role in assessing the prudency of
expenditures on behalf of ratepayers during the planning process,
and there are no apparent requirements on the planning process to
minimize ratepayer costs.
The government should consider mechanisms on how to address
and bridge this gap.
By introducing an accountability mechanism to mitigate cost
risks during the planning stage, the government’s effectiveness,
transparency, and accountability objectives can be furthered
and the cycle of planning failures may be interrupted.

Figure 13: Planning Approach and Possible OEB Role

Government
Provides policy
priorities
Annual
planning
outlook

LIVING PLAN

MODIFIED
Policy priorities

NEW
Efficacy report
Cost implications

IESO
Develops plan

Consultation
inputs

Stakeholders
Provide input

NEW
OEB inputs

OEB
Protects ratepayer
interest

Source: Strapolec Analysis
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