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May 12, 2023 
 
 
Ministry of Energy, Energy Supply Policy Division 
7th floor, 77 Grenville Street 
Toronto, ON 
M7A 2C1 
Canada 
P2D.Consultation@ontario.ca  
 
 
Submitted via email 
 
 
 
Re: AMPCO Submission – IESO Pathways to Decarbonization Study (ERO Number 
019-6647) 
 
 
 
 


AMPCO is the voice of industrial power users in Ontario. Our mission is industrial 


electricity rates that are competitive and fair. 


Attached are AMPCO’s comments on the general questions posed as part of the Ministry 


of Energy’s public consultation on the above referenced topic. AMPCO appreciates the 


opportunity to provide such feedback.   


 
 
Best Regards, 
 
 
 
 
 
Colin Anderson 
President 
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IESO Pathways to Decarbonization Study (ERO Number 019-6647) 


Submission of the Association of Major Power Consumers in Ontario (AMPCO) 


_______________________________________ 


 


EXECUTIVE SUMMARY 


Pursuant to the Paris Agreement, Canada has made an international pledge to a net 


zero economy by 2050. While this represents an unprecedented challenge, many 


AMPCO members have their own similar net-zero targets, and support this ambitious 


goal. Ontario seems to understand this goal, whereas the Federal Government, with 


its 2035 deadline for electricity systems in the country, appears less realistic. AMPCO 


believes that Canada should honour its international commitments, but it should be 


very wary of arbitrarily increasing the pace of those commitments ahead of other 


sectors and/or jurisdictions. 


Canada/Ontario must take action to confront the climate crisis – AMPCO understands 


this. But in so doing, it would be unfortunate if our actions gave rise to a massive 


economic crisis, with societal impacts just as real and undesirable as the forecast 


impacts of global climate change. The concepts of balance and pacing must be 


respected. A balanced approach – one that considers both the environment and the 


economy and sets an achievable end point, rather than an aspirational one – is 


absolutely necessary. Similarly, striking the correct pace is essential. This does not 


just apply to the absolute pace, but also to the pace that is adopted relative to other 


jurisdictions. 


Policy determination always serves multiple objectives and, in this case, it needs to 


thoughtfully consider the implications of change from multiple perspectives.  
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INTRODUCTION 


AMPCO provides Ontario industries with effective advocacy on critical electricity 


policies, timely market analysis and expertise on regulatory matters that affect their 


bottom line. We are the forum of choice for major power consumers who recognize 


that their business success depends on a reliable and affordable electricity system. 


This submission is in response to the Ontario Ministry of Energy’s public consultation 


on the IESO Pathways to Decarbonisation Study. AMPCO’s members are major power 


consumers, responsible for over 15 TWh of annual demand in the province. A reliable 


and affordable energy supply is critical to the success of their businesses, which is 


why AMPCO has an interest in this matter. Additionally, many AMPCO members also 


have their own net-zero targets making them valuable resources in the discussions 


and allies in understanding the need for decarbonization.      


AMPCO will respond to each of the Ministry’s nine questions posed in relation to the 


IESO’s “no-regret” recommendations included in its Pathways to Decarbonization 


Study. 


 


AMPCO appreciates the opportunity to provide feedback. 


1. The IESO’s Pathways Study recommends streamlining regulatory, approval and 


permitting processes, citing that it can take five to 10 years to site new clean 


generation and transmission infrastructure. 


 What are your thoughts on the appropriate regulatory requirements to achieve 


accelerated infrastructure buildout?  Do you have specific ideas on how to 


streamline these processes? 


While AMPCO is not providing a list of specific ideas on how to streamline regulatory, 


approval and permitting processes, it does suggest that such processes should be 


consistent with those that exist in neighbouring jurisdictions. New generation and 


transmission infrastructure will be needed in Ontario as part of resource adequacy 


activities as well as electrification resulting from decarbonization. However, Ontario is 


not the only jurisdiction that will be pursuing such goals. It would be unfortunate if 


other jurisdictions were viewed as more welcoming of infrastructure investment simply 


because they refined their processes to be more accommodating. It may be appropriate 


for the Province to exercise some due diligence in understanding exactly how others 


approach such procedures, and to learn from (and adopt) their approaches.   
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Other things like the potential harmonization of local, provincial and federal processes 


in addition to consideration of some reasonable time constraints should also be 


considered for Ontario.  


 


2. The IESO’s Pathways Study recommends beginning work on planning and siting for 


new resources like new long-lived energy storage (e.g., pump storage), nuclear 


generation and waterpower facilities. 


 What are your expectations for early engagement and public or Indigenous 


consultations regarding the planning and siting of new generation and storage 


facilities? 


AMPCO expects early and comprehensive public and Indigenous consultations regarding 


the planning and siting of new generation and storage facilities. Adequate time and 


opportunities must be provided to allow for meaningful input. However, as highlighted 


in Question #1 (above), that time cannot be unlimited.  


As highlighted by AMPCO in its comments submitted to Government on April 27, 2021 


on the Long-Term Energy Planning [LTEP] Framework Consultations, “…One of the key 


elements of this entire exercise is the achievement of a workable LTEP process that 


accomplishes the required goals and objectives while not being so onerous as to collapse 


under its own weight.” Further, under Section 25.29 of the current Electricity Act, 


1998, (the “Act”) a long-term energy plan may include goals and objectives respecting 


(among other things), “consultation with Aboriginal Peoples and their participation in 


the energy sector, and the engagement of interested persons, groups and communities 


in the energy sector”. This legislated object is but one of many set out in the Act that 


obligate the Province to proceed in a certain way. AMPCO strongly recommends that 


Government review the submissions made in 2021 by all interested parties on the LTEP 


Framework – it is directly relevant to this question, as well as the overall topic of 


resource acquisition in service of decarbonization activities. In particular, topic areas 


such as GOVERNANCE AND ROLES, THE NEED FOR OVERSIGHT and METRICS AND RESULTS 


should be carefully reviewed and respected as part of this consultation. 


 


3. The IESO’s Pathways Study shows that natural gas-fired generation will need to 


continue to play an important role in the system for reliability in the short to 


medium term. The IESO’s assessment shows that most of the projected Ontario 


demand in 2035 can be met with the build out of non-emitting sources, but some 


natural gas will still be required to address local needs and provide the services 


necessary to operate the system reliably. 
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 Do you believe additional investment in clean energy resources should be made 


in the short term to reduce the energy production of natural gas plants, even 


if this will increase costs to the electricity system and ratepayers? What are 


your expectations for the total cost of energy to customers (i.e., electricity 


and other fuels) as a result of electrification and fuel switching? 


Quite simply, no. The subject of cost and affordability must be of paramount 


importance and priority in this conversation. 


AMPCO understands the general need to drive towards Decarbonization. The elimination 


of gas-fired generation will absolutely increase Ontario’s electricity system costs. The 


degree to which those costs are impacted will be heavily influenced by the pace at 


which the changes are required to take place. Trying to do too much too soon, or 


ignoring the issue for too long can both lead to bad outcomes. Striking the correct pace 


is essential. This does not just apply to the absolute pace, but also to the pace that is 


adopted relative to other jurisdictions. Being out of step with others will have negative 


impacts on competitiveness and the ability of Ontario to attract investment capital. 


AMPCO does not know exactly what that pace should be. Nor does the IESO. Nor does 


Government – either Federal of Provincial. And unfortunately, recognizing a seriously 


incorrect pace may only be obvious in retrospect. All the more reason to proceed with 


the utmost caution. 


Further, AMPCO believes that we cannot simply assume that ALL energy needs currently 


satisfied by natural gas will ALL somehow, in a relatively short period of time, be met 


by electricity. In AMPCO’s view, one cannot assume that it will be possible to simply 


transition away from ALL uses of carbon fuels in a short timeframe. For this reason, 


AMPCO believes that it is essential to maintain viable infrastructures for both gas and 


electricity until well past 2035. Reliability and affordability depend on this.  


Most large industrial facilities require both electricity and natural gas as components 


of their total energy needs. In many cases, electricity needs are smaller than natural 


gas requirements. Theoretical industrial electrification is easily understood - simply 


replace natural gas with additional electricity. In practice, it is considerably more 


difficult: 


 In some cases, the equipment or process technology does not currently exist to 


simply convert from gas to electricity. 


 In some cases, the conversion from gas to electricity may not be economic. 


Typical industrial equipment lives are measured in decades and replacing them 


before it is economical would be a major financial obstacle for most entities. 
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 Where gas is burned purely for heat it may be possible to convert directly to 


electricity. Where gas is burned as a chemical feedstock, it is not likely possible 


to convert directly to electricity. 


 Conversion from gas to electricity will place a major strain on the Ontario 


electricity system. Ontario is already entering a period of reduced capacity, even 


with zero incremental electrification. Many large industrial entities currently 


satisfy more of their total energy need from natural gas consumption than they 


do from electricity usage. Full conversion to electricity (from a mathematical 


perspective, of course – no commentary here on how possible this is) could mean 


two to three times as much electricity is now required to operate a given facility 


– with absolutely no increase in industrial output. If each large industrial facility 


were to double or triple its electrical load as a result of electrification, 


significant new sources of generation would be required to meet the demand. 


Within the context of P2D, it is unlikely that gas fired generation (likely one of 


the quickest incremental sources of significant energy) will qualify. Further, with 


the uncertainty surrounding gas in Ontario, it is unlikely that any such projects 


could even secure financing, and if they did, prices charged would have to be 


exorbitant to account for the incremental risk and the likelihood that the 


equipment would be decommissioned long before the end of its useful life. This 


situation clearly extends the difficulty associated with industry’s ability to 


attract capital to others as well, in this case new generation resources due to 


regulatory uncertainty. This is a difficult situation to be in – a significant increase 


in demand combined with a significant decrease in the qualified generation 


technologies available to meet it.  


All of this highlights the difficulties associated with major industrial electrification. 


AMPCO strongly recommends that P2D be viewed through a realistic lens, as is being 


generally supported by the Province – in both setting initial assumptions and in 


recognizing shortcomings in the approach and attempting to integrate potential 


solutions - rather than an aspirational lens. The appropriate amount of time must be 


taken to ensure that as much rigour as possible has been brought to bear on this issue. 


Ontario simply cannot afford to get this one wrong. 


Ontario must take action to confront the climate crisis – AMPCO understands this. But 


in so doing, it would be unfortunate if our actions gave rise to a massive economic 


crisis, with societal impacts just as real and undesirable as the forecast impacts of 


global climate change. This potential outcome demands that prudence drive decisions, 


not emotion. Accordingly, the concept of balance needs to be embraced. Policy always 


serves multiple objectives and it needs to thoughtfully consider the implications of 


change from multiple perspectives. In this case, Ontario’s actions must reflect a 
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reasonable balance between the environment and the economy since neglect of either 


one can have catastrophic consequences.  


For this reason, reliability of supply and minimization of costs must be of paramount 


importance and priority in any resource adequacy exercise, including pathways to 


decarbonization.  


 


4. The IESO’s Pathways Study highlights emerging investment needs in new 


electricity infrastructure due to increasing electricity demand over the outlook of 


the study. The IESO pathway assessment illustrates a system designed to meet 


projected demand peaks almost three times the size of today by 2050, at an 


estimated capital cost of $375 billion to $425 billion, in addition to the current 


system and committed procurements. Please see supporting materials for 


illustrative charts on capacity factor and cost by resource type. 


 Are you concerned with potential cost impacts associated with the investments 


needed? Do you have any specific ideas on how to reduce costs of new clean 


electricity infrastructure? 


AMPCO struggles to understand how anyone could not be concerned with the potential 


cost impacts associated with incremental investments between now and 2050 on the 


order of $400 billion. It is a staggering number. According to Statcan, Ontario’s 


population as at January 1, 2023 is estimated to be 15.386 million people1. For context, 


$400 billion would translate to just under $26,000 of expense per person – that’s every 


man, woman and child in the province of Ontario. AMPCO finds this very concerning. 


Ontario’s existing high electricity prices are largely the result of a decade of exclusive 


focus on sustainability due to the now repealed Green Energy Act. That sustainability 


came at the expense of affordability. Put bluntly, Ontario simply cannot afford to incur 


another round of price increases in the short term in service of further sustainability 


goals such as the total elimination of gas-fired generation in the short to medium-term 


in the province. According to AMPCO’s benchmarking2, Ontario’s industrial electricity 


pricing is already higher than that in most other jurisdictions in Canada and the United 


States. As such, from both a competitiveness and an investment perspective, it cannot 


withstand additional upward pressure.   


In addition to increased electricity costs, one must also consider what those increased 


costs will do to Ontario industry and its ability to attract investment capital. Electricity 


pricing in Ontario struggles to be competitive as compared to other jurisdictions. 


                                                           
1 https://www150.statcan.gc.ca/n1/en/subjects/population_and_demography/population_estimates  
2 https://ampco.org/benchmarking-2022/  



https://www150.statcan.gc.ca/n1/en/subjects/population_and_demography/population_estimates

https://ampco.org/benchmarking-2022/
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Further price increases will broaden that competitiveness gap, further reducing the 


amount of investment that Ontario industry will attract. Ultimately, many industrial 


participants may exit the province which will tend to put downward pressure on Ontario 


demand. While this may (incorrectly) be heralded by some as a positive step in 


conservation, it will actually represent a reduction in GDP for the province, in much 


the same way as occurred during the financial crisis of 2008/9. 


Further to this, the demand for the industrial output that used to be produced by 


industry in Ontario will not have disappeared – only the Ontario industrial facilities 


themselves will have done that. Instead, that demand will be satisfied by facilities in 


other jurisdictions – jurisdictions that do not have electricity systems that are as clean 


as Ontario’s currently is and/or jurisdictions whose environmental standards may be 


lower. So in this situation, while Ontario may not be producing as much GHG emissions 


as before, these other jurisdictions could be producing more as a result of increased 


demand for their output.  


This phenomenon of “carbon leakage” will result in a net increase in the total amount 


of global emissions, and such emissions do not respect provincial or international 


boundaries. So while Ontario may have cut its emissions (at a very high cost), global 


emissions may, in fact, have increased because production will have shifted to 


relatively “dirtier” jurisdictions – a catastrophic environmental and economic outcome 


for the province3.  


To be clear - incurring incremental costs on the order of $400 billion will negatively 


impact industrial competitiveness and its ability to attract investment capital. We must 


find another, less expensive, way. 


 


5. The IESO’s Pathways Study recommends that for a zero-emissions grid by 2050, 


investment and innovation in hydrogen (or other low-carbon fuels) capacity could 


be required to replace the flexibility that natural gas currently provides the 


electricity system. 


 Do you have any comments or concerns regarding the development and 


adoption of hydrogen or other low-carbon fuels for use in electricity 


generation? What are your thoughts on balancing the need for investments in 


                                                           
3 This potential outcome adds weight to the need for Carbon Border Adjustments, a subject possibly better 
pursued at the federal level, but still a critical consideration for the IESO in considering Ontario’s electricity supply 
versus other jurisdictions. To some extent, pursuit of such adjustments can help permit pacing to proceed at 
Canada’s / Ontario’s discretion and to blunt the economic and environmental impacts that will arise in the absence 
of such a construct. 
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these emerging technologies and potential cost increases for electricity 


consumers? 


In AMPCO’s submission, the question of a “hydrogen economy” is much broader than 


the above question associated with “the development and adoption of hydrogen or 


other low-carbon fuels for use in electricity generation”.  The information below relates 


exclusively to hydrogen as a fuel for generating electricity.  


Production of hydrogen (H2) is currently classified into three colour codes: 


 Today, most hydrogen is produced using natural gas through a process called 


steam methane reformation, which results in a more carbon intensive hydrogen 


gas. This is often referred to as “grey” hydrogen. 


 Lower-carbon hydrogen can be produced from natural gas using steam methane 


reformation that incorporates Carbon Capture Utilization and Storage (CCUS) to 


reduce the carbon emissions associated with hydrogen production. This is often 


referred to as “blue” hydrogen. 


 Low-carbon electricity (e.g., nuclear, hydroelectric, wind, solar) can be used for 


electrolysis to produce low-carbon hydrogen or biomass and renewable natural 


gas can be converted into hydrogen through processes such as gasification and 


pyrolysis. This is called “green” hydrogen. 


It must be recognized that increased production of both grey and blue hydrogen (the 


majority of H2 production currently) will actually increase the demand for natural gas, 


not decrease it. Green hydrogen, on the other hand, will significantly increase the need 


for electricity, leading to further affordability issues. It seems paradoxical that we 


eagerly look to hydrogen as the low carbon fuel of the future for generating clean 


electricity, but the only way to create that hydrogen cleanly is by consuming the very 


electricity that we are trying to produce.  


AMPCO is no expert on hydrogen. With current technology, electrolysis generally 


produces hydrogen at about 75 per cent efficiency4. So to create a kilogram of pure 


hydrogen fuel, which holds about 33 kWh of energy5, it takes about 44 kWh. These laws 


of physics and chemistry suggest that exclusively using electricity to create hydrogen, 


which will then be converted back to electricity, will actually be a net consumer of 


electricity, leaving us with less than we started with. This suggests that, if we are to 


pursue hydrogen as a direct fuel for electricity generation, then natural gas demand 


                                                           
4 https://www.sciencedirect.com/science/article/pii/S2589299119300035  
5 https://ahdb.org.uk/knowledge-library/hydrogen-
electrolysis#:~:text=When%20used%20as%20part%20of,%2C%20or%20burning%2C%20the%20hydrogen.  



https://www.sciencedirect.com/science/article/pii/S2589299119300035

https://ahdb.org.uk/knowledge-library/hydrogen-electrolysis#:~:text=When%20used%20as%20part%20of,%2C%20or%20burning%2C%20the%20hydrogen

https://ahdb.org.uk/knowledge-library/hydrogen-electrolysis#:~:text=When%20used%20as%20part%20of,%2C%20or%20burning%2C%20the%20hydrogen
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will be maintained (and, in fact, increased) to accommodate the manufacturing of that 


clean hydrogen.  


Clearly, there are no silver bullets here and no perpetual motion machines. 


AMPCO suggests that hydrogen as a clean fuel for generating electricity likely requires 


significant additional analysis before any heavy investment is seriously contemplated.  


 


6. The IESO’s Pathways Study recommends greater investment in new non-emitting 


supply, including energy efficiency programs. 


 Following the end of the current 2021-2024 energy efficiency framework how 


could energy efficiency programs be enhanced to help meet electricity system 


needs and how should this programming be targeted to better address 


changing system needs as Ontario’s demand forecast and electrification levels 


grow? 


As set out above in Question #3, not all industrial processes using natural gas are 


currently able to be directly converted to using electricity as a heat source.  


However, some processes are clearly capable of being transitioned.  


AMPCO suggests that the conversion of these proven processes should be considered as 


a specific focus of energy efficiency programs, going forward. Subsidization of these 


equipment modifications for purposes of decarbonization is preferable to spending vast 


amounts on “greening” an already green electricity sector since it would remove more 


GHGs for the same level of investment.  


Additionally, demand response program rules in Ontario should be reviewed with the 


objective of increasing program participation, including reconsideration of paying loads 


for energy reductions.  


 


7. The IESO’s Pathways Study includes a scenario for over 650 MW of new large 


hydroelectric capacity to meet system needs in 2050. 


 A recently released assessment estimates that there may be potential to 


develop 3,000 to 4,000 megawatts of new hydroelectric generation capacity in 


northern Ontario and 1,000 megawatts in southern Ontario. 


 What are your thoughts on the potential for development of new hydroelectric 


generation in Ontario by private-, Indigenous- and government-owned 


developers? 
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 While the capital costs for hydroelectric generation may be higher than 


nuclear, wind, solar, and natural gas, do you support investing in large scale 


hydroelectric assets that may operate for over a hundred years?  


AMPCO is typically technology agnostic in regards to provision of electricity, as long as 


the source is affordable, reliable and sustainable.  


New hydro generation should be considered if its all-in costs (including building physical 


access, transmission, etc.) make it economic to do so. AMPCO expects that 650 MW is 


a very low estimate, particularly if sources both internal and external to Ontario are 


considered.  


 


8. The IESO’s Pathways Study suggest that significant transmission capacity will be 


needed to help balance intermittent sources of electricity (e.g., wind and solar) 


and to ensure cost-effective supply can be delivered to meet growing demands 


from electrification and economic growth. 


 Transmission will also be required to balance intermittent supply with 


dispatchable supply (such as natural gas and energy storage) and meet demand 


in regions with retiring assets. 


 What steps should be taken to ensure that transmission corridors can be 


preserved and lines can be built as quickly and cost effectively as possible? 


In general, see response to Question #1. 


However, specifically, the need for transmission to intermittent supply sources needs 


to be considered slightly differently than transmission to dispatchable generation. It 


seems appropriate to AMPCO that evaluation of such transmission projects should factor 


in the nature of the generation being considered. For example, in a situation where 


two identical lines are being considered – one to connect intermittent generation 


sources and one to connect dispatchable generation sources – assuming all other aspects 


of the projects are the same, the line connecting dispatchable sources should be ranked 


above the line connecting the intermittent, since the dispatchable resource will likely 


have a higher capacity factor and will be capable of providing other necessary attributes 


for the operation of the electricity system.  
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9. Do you have any additional feedback on the IESO’s “no-regret” recommendations? 


“No regrets actions” is a misnomer. Not surprisingly, based on some of the answers set 


out above, AMPCO remains unconvinced that all such actions identified in the IESO 


Pathways to Decarbonization Report (December 15, 2022) are truly “no regret”.  


Further, the Pathways to Decarbonization Report in some ways provides a view of a 


potential end-state, without a realistic path by which to achieve it.  


Central to AMPCO’s discomfort is the apparent disregard for appropriate pacing in 


regards to change, for the necessary balance between environmental and economic 


considerations and for the fact that Ontario’s electricity sector is currently one of the 


cleanest on the planet. This is particularly evident when one considers the Federal 


target of 2035 for all Canadian electricity systems. Ontario’s view that gas will be 


necessary well beyond this is much more realistic.  


Addressing these concerns thoughtfully does not prohibit moving in the direction of 


decarbonization. But the need for balance and appropriate pacing counsels prudence 


and realism as necessary underpinnings to all of the decisions that need to be made, 


rather than wishful thinking and blind hope. A realistic pace and approach is likely more 


reasonable than an aspirational (or evangelical) one. 








 


 


300 COXWELL AVE., BOX 22566 


TORONTO, ONTARIO  M4L 3B6 


647-465-0246    ciac-acic .ca  


 
 
May 14, 2023 
 
Ministry of Energy, Energy Supply Policy Division 
Address 
7th floor, 77 Grenville Street 
Toronto, ON 
M7A 2C1 
Canada 
Email: P2D.Consultation@ontario.ca 
 
Dear Public Input Coordinator 
 
RE: ERO# 019-6647 IESO Pathways to Decarbonization Study 
 
The Chemistry Industry Association of Canada (CIAC) is pleased to provide comments in response to the 
Ministry of Energy’s ERO# 019-6647 IESO Pathways to Decarbonization Study consultation. 
 
CIAC recognizes that climate change and the transition to a lower carbon economy are important global public 
policy issues, and that sound environmental stewardship and management of natural resources are fully 
consistent with good business practices. For nearly 40 years, Canada’s chemistry sector has led the journey 
towards safe, responsible, and sustainable chemical manufacturing through its U.N.-recognized sustainability 
initiative, Responsible Care®. Founded in Canada in 1985, the chemistry ESG is now practiced in 73 countries 
and by 96 of the 100 largest chemical producers in the world. Responsible Care® compels CIAC’s members to 
engage in safe, responsible, and sustainable chemical manufacturing and to invest in research and innovation 
for cleaner energy sources and reduced carbon emissions.  
 
The global chemistry sector is on the cusp of two major transformations – the transformation to net-zero 
greenhouse gas emissions, and the transformation to a circular economy for plastics.  Transition pathways for 
decarbonizing heavy industry are complex and facility-specific.  Each facility will have a unique solution, based 
on the industrial processes, location, investment cycles, and how technology evolves.   
 
In principle, CIAC is supportive of the no regret actions, subject to ensuring cost competitiveness, reliability 
and transparency of policy development for Ontario industrial electricity customers.  Industrial electrification 
is only one path to decarbonization and other decarbonization pathways, for instance carbon capture 
utilization and storage (CCUS), should be explored and optimized on a cost-benefit basis. 
 
The objective must be to prioritize cost effective pathways that provide viable business cases for a feasible and 
sustainable decarbonized electricity system while ensuring Ontario’s industrial and manufacturing sectors can 
continue to grow and contribute to Ontario’s long-term prosperity. 
 
We also endorse comments supplied by the Industrial Gas Users Association (IGUA) and the Association of 
Major Power Consumers of Ontario. 
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We remain committed to working together with all stakeholders including indigenous communities and the 
government to develop an effective long term regulatory framework to support decarbonization. 
 
Please feel free to contact us to discuss any questions or comments.  
 
Sincerely, 


 
Don Fusco 
Director, Government and Stakeholder Relations – Ontario 
Chemistry Industry Association of Canada 
dfusco@canadianchemistry.ca 
 
 
About Ontario’s Chemistry Industry  
CIAC represents leaders in Canada’s chemistry and plastics sectors. Our members are innovators, solution 
providers, and world-class stewardship pioneers. Our companies produce industrial chemicals (including 
petrochemicals, inorganic chemicals and resins) and plastics in Canada, as well as companies which provide 
services to the Canadian chemistry and plastics industries. Ontario’s $26-billion chemistry industry, the 
province’s third largest manufacturing industry and second largest manufacturing exporting sector, directly 
employs 42,000 Ontarians in well-paying jobs, supports over 210,000 Ontario jobs in other sectors, and 
provides important inputs to a range of key manufacturing sectors in the province including automotive, forest 
products, construction, and food and beverage. Ontario’s chemical manufacturers must compete globally and 
domestically for market shares and investments.  
 
 
Responsible Care 
CIAC founded Responsible Care®, a chemistry ESG and the industry’s globally recognized sustainability 
initiative, in 1985. Since then, our commitment to its ethic and principles has never wavered. At our core, we 
believe it is imperative “to do the right thing and be seen to do the right thing." 
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May 15th, 2023  


RE: Clean Air Partnership Feedback to the Province of Ontario’s Environmental Bill of Rights Registry 
No.: 019-6647 


Clean Air Partnership is a charitable environmental organization that enables communities to improve 
air quality, advance active transportation, and take bold climate action. We convene networks, lead 
research and knowledge transfer, and catalyze transformative action. At Clean Air Partnership we work 
with municipalities and other organizations in fostering low carbon, resilient cities.   


 
Clean Air Partnership is pleased to participate in these important collective efforts and bringing 
stakeholders together to collect their input is a critical role the province needs to play. It has been 
delayed for some time, but I am very glad that efforts along these lines are being advanced.  
 
Clean Air Partnership serves as the facilitator for the Clean Air Council which is a network of 40 Ontario 
municipalities working collaboratively to advance their climate action ambition and implementation.  
Decarbonizing the electricity system in Ontario is a priority for municipalities. Efforts from the Ministry 
of Energy to advance electrification and decarbonization efforts are greatly appreciated. The IESO 
Pathways to Decarbonization Study (PDS) is an important first step in advancing this very important 
conversation, however, to inform policy, additional analysis and detail is necessary. For example, there 
are significant biases within the PDS that overemphasize a reliance on increasing supply, rather than 
reducing demand. Why is the scenario willing to pay so much more for increasing demand in 
comparison to how much it is willing to pay for reducing demand (based on the cost analysis that the 
2019 Achievable Potential Study applies)? Why is there a gap on the renewables that were considered?  
 
Below are recommendations regarding next steps for Ontario’s energy decarbonization and overall 
improvements in energy planning that can achieve environmental (decarbonization), economic (local 
economic development and electricity cost management) and social policy (addressing energy poverty) 
goals.  
 


1. Additional Scenarios: Scenarios are only valuable when they represent distinct visions of the 
future which can be weighed against each other. In consultation with municipalities, the PDS 
needs to develop and analyze additional scenarios that include: 


a. One or more reference or business as usual scenarios, which incorporate state of good 
repair; 


b. One or more scenarios with Increased deployment of wind, solar and storage and 
decreased deployment of nuclear and hydrogen; 


c. A scenario that aligns with the federal Clean Electric Regulations; 
d. A scenario that evaluates 24/7 Carbon-Free Electricity (CFE);1 


 
1 The 24/7 Carbon-Free Energy Compact, an UN Energy Compact is supported by a group of energy buyers, 
energy suppliers, governments, system operators, solutions providers, investors, and other organizations on a 



https://ero.ontario.ca/notice/019-6647

https://ero.ontario.ca/notice/019-6647
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e. A scenario that evaluates flexibility, consumption and demand reduction actions, 
independent of the 2019 Achievable Potential Study; and 


f. A scenario that directly aligns with the community climate action pathways. 
2. An Integrated Energy System Analysis: Because of the transformation of the energy system, 


decarbonization scenarios need to be evaluated in a detailed, integrated and bottom-up 
representation of demand and supply. In the decarbonization paradigm, the boundaries 
between demand and supply are dissipating and, in this respect, the 2019 Achievable Potential 
Study is an inadequate foundation.  


3. Review of the IESO Mandate: The regulatory framework that governs Ontario’s electricity 
commodity market is not aligned with the policy objective of avoiding dangerous climate 
change. There is a need for a review and modernization of the regulatory framework, including 
the role and mandate of the IESO. 


4. Regional Disaggregation: The challenges, impacts and opportunities vary across different 
regions in Ontario; understanding these dynamics is critical to municipal energy planning. Each 
scenario needs to address the regional impacts on jobs and household energy expenditures.  


5. Climate Change Impacts: The impacts of climate change projections are transforming every 
aspect of society; these impacts need to be incorporated into projections of electricity demand 
and supply. 


6. Transparency: The modelling assumptions used by IESO must be transparent and accessible 
with an appropriate rationale. For example, what is the basis for the constraints on wind 
generation and associated transmission costs?  


7. Comprehensive Economic Analysis: The economic impacts on health outcomes and the social 
cost of carbon need to be reflected in the economic analysis of scenarios. 


8. Risks: The risk of stranded assets because of the forthcoming Clean Electricity Regulations and 
technology learning curves needs to be assessed for each scenario, including its impacts on 
electricity rates for each scenario.   


9. Accounting Scenarios: GHG reporting needs to align with the international accounting standard 
for municipalities, the GHG Protocol for Cities, in order that municipalities can assess the 
impacts of the scenarios on their climate action plans.  


10. Distribution Transformations: The implications of local climate action plans on distribution 
systems needs to be reflected in the scenarios. 


11. Localised Energy Planning: This analysis highlights the imperative to develop integrated 
localised energy systems planning jointly between municipalities, utilities and the IESO, which 
includes:  


a. Developing a shared governance model for the planning process 
b. Identifying common objectives and recognizing the difference in perspectives and focus 
c. Ensuring a transparent, evidence-based approach  
d. Developing municipal expertise and capacity on energy systems 


 
mission to transform global electricity grids to “absolute zero” - or full decarbonization. Municipalities are 
increasingly adopting the 24/7 target. For example, see: C40 (2022). C40 and Google launch 24/7 Carbon-Free 
Energy for Cities programme. https://www.c40.org/news/c40-and-google-launch-24-7-carbon-free-energy/ 
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e. Analyzing of peak demand and demand management strategies at the community scale 
for different scenarios 


f. Developing programs, incentives and funding mechanisms that advance municipal 
objectives.  
 


Thank you for considering this input and Clean Air Partnership is advancing a decarbonization 
discussion with the Clean Air Council municipal members and would be pleased to include the province 
in those discussions. Clean Air Partnership can facilitate those municipal and provincial discussions, 
please contact me at gkalapos@cleanairpartnership.org.  


Sincerely,  


Gabriella Kalapos  
Executive Director  
Clean Air Partnership  



mailto:gkalapos@cleanairpartnership.org
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 Common Voice Northwest 


672 Churchill Place, Thunder Bay, ON   P7C 5Y8 
Ph: 1(807) 474-0926  
Email: iainangus@tbaytel.net 
Chair: Wendy Landry    Executive Director: Iain Angus   


 ENERGY TASK FORCE 


 
Independent Electrical System Operator  
P2D.Consultation@ontario.ca  
 
To Whom It May Concern:  
 
Environmental Registry Posting: IESO Pathways to Decarbonization 
Study ERO 019-6647  
 
The Common Voice Northwest Energy Task Force is pleased to provide 
our collective response to the above noted posting. 


Expectations for early engagement and public or Indigenous 
consultations  


Identification of opportunities for new generation and storage facilities 
should be conducted by the IESO through the regional planning process 
followed by a request for proposals to identify a proponent. The 
identification of an opportunity should be immediately followed by 
engagement with First Nations and other Indigenous interests in the area or 
watershed and be conducted by the IESO. 


It is essential that engagement with First Nations and other Indigenous 
peoples be conducted by the IESO rather than a proponent who has a 
vested interest in the outcome. 


Additional investment in clean energy resources 


Rather than investments in Natural Gas, there is an opportunity to invest in 
biomass generation facilities in Ontario. Unfortunately, the Pathways to De-
Carbonization significantly undervalues this opportunity in seeking solutions 
to the 88,000 MW target for 2050. 
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People living in the Boreal Forest region know there’s already another 
viable source – one that not only produces green renewable energy but 
creates good paying long-term jobs in the smaller communities of the 
province. 


It’s forest biomass; consisting largely of the left-over wood from logging and 
sawmill operations.  


A number of factors combine to make it an attractive way to produce future 
electricity across Ontario’s north. 


The first is supply: almost every community in Ontario’s north is surrounded 
by the forest industry, making wood fiber a readily available resource. 
Furthermore, this supply has the potential to grow in the years to come. 
Today only 46% of the province’s total allowable cut is being harvested 
each year, less than 0.5% of Ontario's overall public forest. Demand for 
sustainably sourced forest products is also at an all-time high and is 
expected to increase. The United Nations projects that global demand for 
forest products will grow by more than 30 percent by 2030. Increased forest 
production will mean an increase in the supply of forest biomass available 
to the communities and industries that can use it. 


A second advantage of using forest biomass to produce electricity is the 
positive contribution it makes to combating climate change. Canada’s 
Boreal Forest absorbs and stores extremely significant amounts of carbon 
dioxide. New growth continuously draws carbon dioxide out of the 
atmosphere, however, at some point absorption stops and old forests start 
emitting carbon dioxide. By harvesting mature trees to produce a variety of 
forest products, carbon is stored for many decades rather than being 
released to the atmosphere, further enhancing efforts to mitigate climate 
change.  For wood fibre that can’t be used for traditional forest products, 
electricity can be generated from forest biomass, creating a reliable, 
renewable, affordable and climate friendly alternative to more carbon-
intensive options. 
 
Trees store carbon in the form of wood. Even when trees are harvested, 
carbon remains stored in the wood. Products created from the harvested 
wood like lumber, plywood, flooring and furniture lock away carbon in our 
homes and workplaces for decades.  Even pulp, paper and other consumer 
products, which are manufactured largely from wood left over from the 
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production of lumber, store carbon through the end of their life cycle. 
According to the Ontario government, public forests stored an estimated 
7.2 billion tonnes of carbon. However, wood products from Managed 
Forests store 25.5 million tonnes of carbon. This is comparable to the 
annual emissions from about 28.6 million passenger vehicles. 


From an environmental perspective, according to the Pembina Institute, by 
itself the consuming of wood biomass when compared to natural gas 
produces 80% less emissions. 


At the same time, within the Northwest there are three major radial lines 
that are at or near capacity with no indication of a willingness to either 
upgrade their capacity and service quality or to develop new distribution 
lines to serve the communities on the existing line. A logical option is the 
creation of distributed generation, fueled by wood biomass and located 
near to the communities and the present and future mining facilities that the 
radial lines serve. 


With wood biomass being considered a green source of energy, and the 
likelihood of such facilities being available much sooner than any natural 
gas plant, this is a logical solution to the need for additional capacity 
without relying on a carbon-based form of energy. 


This is a solution that will create significant employment and impact to the 
economy in the local area, both in the biomass generating facility and the 
forest and in-between. 


In addition to the above, the OPG biomass generation station in Atikokan 
has the capacity to increase its output, provided that a method of just in 
time delivery can be developed in conjunction with the two existing biomass 
suppliers. The existing storage facilities limit the number of hours the AGS 
can operate continuously. 


Over the longer term, the Northwest has an abundance of untapped hydro-
electric power potential. Working in partnership with area First Nations, 
there is an opportunity to tap into this potential along the Watay Power 
transmission system. Not only will this provide employment and revenue to 
the First Nation proponent, but it will also create a redundancy in power 
supply along this lengthy forest fire prone radial line. 
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Greater investment in new non-emitting supply, including energy 
efficiency programs. 


It will be a challenge to convince residential consumers to switch from the 
lower cost natural gas to the more expensive electricity regardless of the 
benefits to society through the reduction in the use of carbon-based fuels. 
The opportunity that exists is the enhancement of financial support for the 
retrofitting of all homes and businesses to significantly reduce their carbon 
footprint. Grants need to be increased to near 100% with the remainder 
paid back through the energy bills sent to each homeowner and business. 


Potential for development of new hydroelectric generation  


CVNW supports the recommendations of the Ontario Water Power 
Association when they wrote: 


• “Owners of existing non-rate regulated waterpower facilities have 
contracts that expire within the next decade, compromising the ability 
to make the long-term sustaining capital investments required.  


• Many of these same owners are expected to be the proponents of the 
expansions, upgrades and new developments necessary to help 
meet Ontario’s emergent and enduring capacity and energy 
shortfalls.  


• For more than two (2) years the OWA has worked with the 
Independent Electricity System Operator (IESO) to develop a 
Program to re-contract existing non-rate regulated hydroelectric 
facilities, in accordance with the Cabinet Directive of January 2022 
and the Minister of Energy’s letter to the IESO of October 2022.  


• An estimated one hundred twenty (120) facilities will be eligible for 
inclusion in the Program. These perpetual assets represent ~800MW 
of reliable energy supply and provide important local electricity, 
socioeconomic, and water management benefits.  


• There remain a small number of extremely important outstanding 
policy design issues that will require government decision and 
direction in the immediate future.  


• With resolution of these key issues, Program implementation is 
expected by September 2023, securing these assets for another 
twenty (20) years “ 
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As noted previously, identification of opportunities for new generation and 
storage facilities should be conducted by the IESO through the regional 
planning process with request for proposals system used to identify a 
proponent. The identification should be immediately followed by 
engagement with First Nations and other Indigenous interests in the area or 
watershed and be conducted by the IESO. 


 
It is essential that engagement with First Nations and other Indigenous 
peoples be conducted by the IESO rather than a proponent who has a 
vested interest in the outcome. 


As noted in the OWA submission  
 
“OPG together with the OWA, engaged with Indigenous community 
representatives to better understand how communities themselves would 
define success in hydroelectric development in their regions. This included 
gathering insights from communities who have experience pursuing shared 
or full ownership in hydroelectric generating facilities, as well as those 
whose traditional territory encompasses some of the high potential 
opportunities reviewed in this report. Though every community has unique 
needs and perspectives, the Indigenous communities OPG was able to 
have initial conversations with were supportive of hydroelectric 
development, provided it is done responsibly, there is early, meaningful 
participation, and community benefits that further economic and social 
progress. 
 


It will be important therefore that, particularly with respect to new hydro 
opportunities, the process(es) designed to recover pre-development costs 
not only include those costs associated with regulatory processes, but the 
provision of capacity for Indigenous (and other) communities to effectively 
participate as project proponents or partners.” 


The IESO paper noted that:  


“While the capital costs for hydroelectric generation may be higher than 
nuclear, wind, solar, and natural gas, do you support investing in large 
scale hydroelectric assets that may operate for over a hundred years?” 


Investments in hydroelectric facilities will result in multiple decades of 
benefit, with the cost spread over those many years, with minimal ongoing 
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operating costs. As most identified sites in the Northwest are not the 
massive hydro-electric developments seen in Manitoba or Quebec their 
development costs are much less expensive than any new large scale 
nuclear. 


Significant transmission capacity will be needed: 


In the Northwest, with 38 major ore exploration projects underway, with 
only 5 in the vicinity of the Ring-of-Fire, significant transmission and 
distribution facilities will be required. Many are in a short distance from 
existing distribution or transmission infrastructure while some are hundreds 
of kilometres from the grid. 


A key step that must be taken is that the cost of constructing the 
distribution lines to the customer’s property line should be the sole 
responsibility of the rate payer rather than the mine’s proponent. The region 
and the province as a whole will directly benefit from the investment, 
construction employment and ongoing operation of the successful mines. 
So too will the rate payer as the ongoing revenue will reimburse the system 
from the capital cost and operation of the line. 


Where new lines are built to enhance existing radial services, planning 
should, where possible, choose a route that is separated from the existing 
line in order to minimize the potential that both services will be disrupted by 
forest fire. 


It should also be recognized that there are clusters of exploration areas 
where some if not all will become viable mines and will require a 
connection to the provincial grid.  Planning by the IESO, including the 
Environmental Assessment, should be commenced immediately to ensure 
a connection can be facilitated in a shorter time frame than currently is 
required. 


In some cases, existing distribution infrastructure can easily be upgraded to 
provide the necessary power to new mines and expanding communities. 
This will assist in avoiding the addition of diesel or natural gas-powered 
generation at key locations (or their replacement).  


For example, upgrading the A4L distribution circuit that supplies the 
Greenstone area to a NEW 230kv transmission line or building a new 
transmission line from the Marathon TS, will have many benefits.  The 65 
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MW gas generator that has been installed to supply the new Gold Mine, will 
not be needed and can be sold.     


The Greenstone communities will have added capacity to allow for the 
growth that will occur due to the new employment in the mine.  The First 
Nation communities will also be able to expand.  All this reduction in 
carbonized generation (approximately 100+ MW) can be achieved with 
zero generation increase alone. 


Also, having new, upgraded transmission available will encourage the 
startup of biomass projects and increased security brought on by a new 
infrastructure and will open the door to the creation of new circuits to the 
east and south of Greenstone. 


IESO’s “no-regret” recommendations 


The following is our response to the recommendations from the IESO : 


The acceleration of current efforts to acquire new non-emitting supply, 
including the implementation of recent conservation and demand 
management directives.  
 
AGREED 
 
Beginning the planning and siting work for new nuclear, long-duration 
storage and waterpower facilities, as well as transmission infrastructure, to 
allow for faster implementation.  
 
AGREED, especially for waterpower facilities and transmission and 
distribution infrastructure however biomass generation facilities need to be 
one of the answers. 
 
Innovation and investment in low carbon fuels, such as clean hydrogen, as 
they are untested at scale. Further work and investment are needed to 
determine if they can replace some of the flexibility that natural gas 
currently provides the system.  
 
AGREED but add biomass to the solution mix. 
Galvanizing collaboration amongst stakeholders, including Indigenous 
communities.  
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AGREED but Indigenous stakeholders need to be engaged early even 
before other stakeholders. 
 
Ensuring that regulatory, approval and permitting processes are ready to 
manage future investment at scale. 
 
AGREED 
 
Establishing an open, transparent and traceable process to measure 
progress and demonstrate the results of decisions and actions taken along 
the way.  
 
AGREED 
 


Respectfully submitted on behalf of the Common Voice Northwest Energy 
Task Force 


Yours truly 


 


 


Iain Angus, Chair, Common Voice Northwest Energy Task Force 








 


 


 
 
 
 
 
 
 
 
 
 
 
 


Environmental Registry of Ontario, ERO number: 019 - 6647 
IESO Pathways to Decarbonization Study  


 
 


Ministry of Energy  
 
 


Submitted by:  
The David Suzuki Foundation  


Divya Arora 
Community Engagement Organizer 


darora@davidsuzuki.org 
 
 
 
 
  







 


 


3. The IESO’s Pathways Study shows that natural gas-fired generation will need to 


continue to play an important role in the system for reliability in the short to 


medium term. The IESO’s assessment shows that most of the projected Ontario 


demand in 2035 can be met with the build out of non-emitting sources, but some 


natural gas will still be required to address local needs and provide the services 


necessary to operate the system reliably. 


 


Do you believe additional investment in clean energy resources should be made in the 


short term to reduce the energy production of natural gas plants, even if this will 


increase costs to the electricity system and ratepayers? What are your expectations for 


the total cost of energy to customers (i.e., electricity and other fuels) as a result of 


electrification and fuel switching? 


 


The David Suzuki Foundation believes that clean, reliable, affordable electricity is a right 


that everyone in Ontario and Canada deserves to have access to. We unequivocally 


disagree with the premise that electrification of the system to one that prioritizes non-


emitting sources will inherently be more expensive or that fossil fuels are required to 


play an “important role” beyond 2035.  


 


In May 2022, the David Suzuki Foundation’s landmark “Shifting Power” report showed 


that moving to 100 per cent zero-emissions electricity by 2035 — while phasing out all 


natural gas electricity — would lead to a lower levelized cost of electricity than the 


business-as-usual case in Ontario and across Canada.  


 


A zero-carbon electricity system is the affordable and secure solution that Ontario 


requires. Many Canadian and international studies have shown that household energy 


costs go down for everyone as the grid becomes zero-emissions, and as households 


move away from fossil fuels for home heating, transportation and other energy services.  


 



https://davidsuzuki.org/science-learning-centre-article/Shifting-Power-Zero-Emissions-Electricity-Across-Canada-by-2035/





 


 


Keeping household energy costs affordable and ensuring electricity system costs remain 


as low as possible benefits everyone in Ontario. In fact, the sooner Ontario phases out 


fossil fuel electricity generation, the sooner households in Ontario will see the benefits of 


this transition. In September 2022, the Canadian Climate Institute released an important 


study titled “Electricity Affordability and Equity in Canada’s Energy Transition.” It 


showed that as households move away from fossil fuels toward more clean electricity, 


their energy costs go down across all income categories. In March 2023, the Canadian 


Climate Institute followed up this work and showed that household average energy costs 


will be 12 per cent lower by 2050 by moving away from fossil fuels to clean electricity. 


 


Investments in non-emitting electricity generation such as wind, solar, energy storage 


and interprovincial transmission are crucially important in the short term to actualize the 


transition. All electricity pathways benefit from prioritizing renewable electricity sources 


because they have become the cheapest sources of electricity in history. Wind and solar 


are markedly below the prices for natural gas, with much more predictable and stable 


pricing in the coming years and decades in Ontario. Further, in February 2023, Clean 


Energy Canada explored specific pathways that compare the cost of renewables and 


battery storage providing flexible, reliable electricity resources that are cheaper than 


natural gas in Ontario. Even without carbon pricing, wind power is set to be 40 per cent 


cheaper than gas-fired power in Ontario by 2030.  


 


No electricity system will ever address energy poverty only by choosing low-cost 


electricity sources. This is why an energy poverty strategy with focused supports for 


low- and middle-income households will be important regardless of the electricity system 


mix. The David Suzuki Foundation explored specific solutions that are relevant to Ontario 


and Canada in its October 2022 report titled “Keeping the Lights On.” 


 


 


 



https://climateinstitute.ca/wp-content/uploads/2022/09/Electricity-and-equity-canadas-energy-transition.pdf

https://climateinstitute.ca/new-analysis-finds-most-canadian-households-will-save-money-in-switch-to-electricity/

https://climateinstitute.ca/new-analysis-finds-most-canadian-households-will-save-money-in-switch-to-electricity/

https://www.carbonbrief.org/solar-is-now-cheapest-electricity-in-history-confirms-iea/

https://www.lazard.com/research-insights/2023-levelized-cost-of-energyplus/

https://cleanenergycanada.org/solar-and-wind-with-battery-storage-are-set-to-produce-cheaper-electricity-than-natural-gas-in-alberta-and-ontario-report/

https://davidsuzuki.org/science-learning-centre-article/keeping-the-lights-on-ensuring-energy-affordability-equity-and-access-in-the-transition-to-clean-electricity-in-canada/





 


 


6. The IESO’s Pathways Study recommends greater investment in new non-emitting 


supply, including energy efficiency programs. 


 


Following the end of the current 2021-2024 energy efficiency framework how could 


energy efficiency programs be enhanced to help meet electricity system needs and how 


should this programming be targeted to better address changing system needs as 


Ontario’s demand forecast and electrification levels grow? 


 


The expansion of energy-efficiency programming for households throughout Ontario is a 


key strategy to support clean electrification and to lower household costs.  


 


Along with board demand-side-management programming, the DSF believes specific 


supports are required for low- and middle-income households to unlock the health, 


comfort and cost benefits of energy efficiency programming. These include incentives 


for high-efficiency electric heat pumps, home energy retrofits and other residential 


efficiency measures. Efficiency Canada’s “Efficiency for All” and “Canada’s Retrofit 


Mission” offer important tools for policy-makers in Ontario.  


 


Incentives for energy efficiency need to be innovative. Traditional financing strategies, 


such as rebates, have failed to accumulate large-scale public support as they pose a 


barrier to access by requiring availability of cash flow upfront. All supportive financing 


schemes should be developed and implemented with an equity lens to ensure fair 


inclusion of all Canadians in the clean energy transition. Moreover, program incentives 


need to be paired with favourable measures and policies across all levels of government 


to boost demand for energy efficiency.  


 


Successful efficiency programming needs to be equitable, robust and well-aligned with 


other procedures and policies to address limitations and strengthen community 


resilience. 


 







 


 


7. The IESO’s Pathways Study includes a scenario for over 650 MW of new large 


hydroelectric capacity to meet system needs in 2050. 


 


A recently released assessment estimates that there may be potential to develop 3,000 to 


4,000 megawatts of new hydroelectric generation capacity in northern Ontario and 1,000 


megawatts in southern Ontario. 


 


What are your thoughts on the potential for development of new hydroelectric generation 


in Ontario by private-, Indigenous- and government-owned developers? 


While the capital costs for hydroelectric generation may be higher than nuclear, wind, 


solar, and natural gas, do you support investing in large scale hydroelectric assets that 


may operate for over a hundred years? 


 


No, the DSF does not support investing in large scale hydroelectric assets. Our “Shifting 


Power” report, dated May 2022, demonstrated modelling pathways that move Ontario and 


Canada to affordable, reliable, 100 per cent zero-emissions electricity by 2035 that does 


not include any new large hydroelectric capacity.  


 


We believe that wind and solar electricity, which are stable, least-cost and proven 


generation sources, provide the best opportunity for Ontario’s future electricity 


generation mix. We believe that the largest opportunity for benefits lies in renewables 


being paired with energy storage, interprovincial and in-province transmission 


developments, board energy-efficiency measures and clean electrification programs.  


 


This also applies to high-cost, unproven nuclear technologies such as small modular 


nuclear reactors. Simply put, these reactors are not required for Ontario to achieve 100 


per cent zero-emissions electricity by 2035 and beyond. They only add costs to this 


transition, will not be ready in time to meet climate goals and are not worth the risk to 


communities in Ontario. 


 







 


 


8. The IESO’s Pathways Study suggest that significant transmission capacity will be 


needed to help balance intermittent sources of electricity (e.g., wind and solar) 


and to ensure cost-effective supply can be delivered to meet growing demands 


from electrification and economic growth.  


 


Transmission will also be required to balance intermittent supply with dispatchable 


supply (such as natural gas and energy storage) and meet demand in regions with 


retiring assets. 


 


What steps should be taken to ensure that transmission corridors can be preserved and 


lines can be built as quickly and cost effectively as possible? 


 


New interprovincial transmission connections and upgrades to existing transmission 


corridors and distribution systems will be critical for achieving 100 per cent zero-


emissions electricity in Ontario and across Canada by 2035. Greater grid connectivity 


adds to Canada’s advantage in the clean energy transition.  


 


The DSF believes that Indigenous communities must have every opportunity to lead, own 


and benefit directly from all clean electricity projects, including new and upgraded 


transmission infrastructure. As such, in the spirit of reconciliation, Indigenous rights and 


title must be forefront. All stakeholders in the clean energy transition should centre 


Indigenous voices and uphold free, prior and informed consent for all Indigenous 


communities whose territories will be affected by upgrades to existing infrastructure or 


by new transmission line projects.  


 


New transmission lines will require interprovincial cooperation. As such, the federal 


government has to play a key role to support this development quickly and cost-


effectively. To begin, Ontario should leverage existing transmission lines with 


neighbouring provinces and increase their import capacity; i.e., bring in more clean, 


affordable hydropower from Quebec. Additionally, the federal government should 







 


 


support, through funding and related studies, new transmission line developments 


between Ontario and neighbouring provinces.  


 


Indigenous leadership and the federal government’s support will be an important piece 


to achieving 100 per cent zero-emission electricity by 2035 for Ontario. 


 


9. Do you have any additional feedback on the IESO’s “no-regret” 


recommendations?  


 


It is critical to note that IESO’s Pathways Study fails to align with the national Clean 


Electricity Regulation framework. The CER and complementary federal measures seek to 


reach net-zero emissions by 2035 across Canada. The lack of interim targets between 


now and 2035 and disparity from the national standard are huge gaps in IESO’s study 


and pose a risk to long-term and integrated clean energy transition planning in Ontario. 


 








May 14, 2023


Ministry of Energy, Energy Supply Policy Division
77 Grenville Street, 7th Floor.
Toronto, ON, M7A 2C1


Emailed to P2D.Consultation@ontario.ca 
from SVetsis@ElexiconEnergy.com 


RE:  ERO Number: 019-6647 
            IESO Pathways to Decarbonization Study
            Submitted by Stephen Vetsis on behalf of Elexicon Energy. 







I.      OVERVIEW 
Elexicon Energy (Elexicon) is pleased to offer our response to ERO Posting 019-6647 regarding 
the IESO Pathways to Decarbonization Report (P2D). Everyday Elexicon delivers safe, reliable, and 
affordable electricity to over 174,000 homes and businesses in Ajax, Belleville, Brock, Clarington, 
Gravenhurst, Pickering, Port Hope, Scugog, Uxbridge and Whitby.


With our close relationship to customers of all sizes, Elexicon understands the importance of 
electricity to the future prosperity of Ontario. With this perspective, we respectfully submit the 
following panoptic observations:


All pathways to decarbonization are enabled and made more efficient through in-
vestments in Ontario’s distribution network.


Investments in distribution provide the only cost-effective short-, medium- and 
long-term benefits on the path to decarbonization.


Valuable. Impactful. Needs-Based. These are the hallmarks of any true no regret 
action. These are the features of investment in Ontario’s distribution grid.


The IESO study “no-regret” recommendations reflect the scope and magnitude of the efforts 
needed to support a successful energy transition. The pathway study focuses on a system 
that is able to manage demand peaks that are almost three times as large as they are today. 
In addition to the current system and committed procurements, the pathways study calls for 
69,000 megawatts of non-emitting supply and 5,000 megawatts of conservation measures, 
at an estimated capital cost of $375 billion to $425 billion. Elexicon renews its commitment to 
be an enabler in securing the necessary supply to address future capacity needs and urges all 
other local utilities to answer the call.


The construction of transmission lines, nuclear refurbishment, and innovation-based 
investments are all necessary steps towards decarbonization. However, these steps involve 
lengthy processes with lead times that sometimes span decades. Investing in the modernization 
of the distribution system is an opportunity to enable the short- and medium-term solutions 
provided by our distribution network. Distribution is an underappreciated, no-regret decision 
that is right in front of us and will become a potential constraint if under-invested. It has the 
potential to affect our load and deliverability services. There is untapped potential in Ontario’s 
strong distribution network, and when unlocked, it will help the province achieve its goals.


To decarbonize the grid, every energy system stakeholder in Ontario has a role to play. The 
pathway to decarbonization necessitates a coordinated approach that leverages our collective 
strengths to solve the unprecedented challenges ahead. Ontarians are looking to the government 
for decisive leadership, the regulator for oversight, planning agents for measured advice, and to 
their local energy providers for innovative problem solving and execution. 2







II.     DISTRIBUTION   MODERNIZATION 
        IS AN ENABLER FOR FUTURE    
        PROGRAMS 


A modern distribution grid is the key to unlock the value of investments at the bulk and local 
level. Without a modern grid, Ontario risks stranding billions of dollars in value through operability 
constraints. The features of a modern grid include:


        •  Quicker restoration times through a self-healing grid.
        •  Automation and remote switching.
        •  Greater data collection and processing which drives forward looking asset 
            replacement and upgrades.
        •  More effective integration for demand response programs.


By modernizing the distribution grid and enabling more real-time/active management of flows 
on the distribution system we can optimize the utilization of capacity in the electricity system 
to reduce the need for making additional investment which should lead to lower overall system 
costs. Distribution modernization can also help reduce system losses and reduce consumption 
through technologies such as Volt/Var Optimization (VVO) which are enabled through grid 
modernization. 


There is a need to make sure that distributors are given regulatory approvals to make investments 
in their distribution systems to connect and integrate DERs. Modernizing the grid is essential 
for maximizing the potential of DERs for regional opportunities that support or directly benefit 
regionally and the bulk system. These results won’t materialize in the timeframes anticipated 
by customers, innovators, and policymakers without an urgent and persistent commitment to 
modernizing the technical, operational, and administrative capacities of local utilities.


The utility of the future must be able to invest in assets, technology, and service-delivery 
options in advance of the emergence of an acute need. Proactive investment is the only way 
to prevent the types of operational bottlenecks that threaten to derail us off the pathway to 
decarbonization. 


Recommendations
Ensure that regulatory frameworks and policy direction enable proactive 
investment in modernization of the distribution system to facilitate more 
efficient delivery of electricity 
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III.   POTENTIAL OF DISTRIBUTED  
         ENERGY RESOURCES (DER)


Utility companies must be given the freedom to develop innovative services and offer options 
for grid operation. This can be accomplished by a Distribution System Operator (DSO) model, 
where the technology is ownership agnostic.


It has been demonstrated that specific assets at the distribution level can provide value beyond 
capacity and energy at the bulk and local levels by allowing energy to be recirculated back onto 
the grid to perform distribution system activities.


Bulk grid investment will still play a significant role in Ontario’s electricity system. However, 
communities have the potential to produce and distribute their own electricity through the 
use of targeted asset deployments including rooftop solar and distribution connected storage, 
which lessens their reliance on the national electricity grid.


The grid and electricity markets will gain a lot from the growth of distributed energy resources 
(DERs). Enabling DERs will benefit the environment, customers, and the electricity grid, 
according to the IESO. Customers have more control by using DERs to supply some, or all, of the 
energy needed for a home, facility, or business. This also results in lower customer power rates 
because there is less reliance on the provincial electricity grid. The need for new or enhanced 
transmission lines is decreased (or eliminated) as DERs can be located close to urban centers, 
which decreases system costs.


In Ontario, two-way energy flow enhances grid management in a way that has never been done 
before. This has the potential to increase system efficiency by more than double, which is a 
necessary condition for a decarbonized power system.


The IESO conducted a DER Potential Study in order to guide Ontario’s future strategy for 
permitting DERs. The study’s main goals were to identify the types and amounts of DERs that 
already exist and can be anticipated to do so in Ontario’s grid throughout the course of a 10- 
year period (from 2023 to 2032). It is also important to determine whether these resources 
have the capacity to offer wholesale electricity services. The report’s goal of identifying the 
DER potential in Ontario was accomplished, and it has shown that a variety of DERs are both 
technically possible and commercially viable over the next ten years. It also admits that LDCs 
and transmitters will need to develop DER management infrastructure and allocate money to it.


To maximize distribution value, an anticipated DER capacity/energy target is necessary. Despite 
the fact there are still some concerns with policy and regulation, having a target will encourage 
organizations to address them more quickly and provide a framework that will enable them 
to meet the defined goal. DERs will be useful as a short- and medium-term tool in the energy 
transition since they will assist and maintain grid dependability while attempting to decarbonize 
it, all the while more powerful generation sources are being created.
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As we begin to adopt DER integration, policymakers should set out a clearly defined 
implementation process. The OEB’s Framework for Energy Innovation can be used as a launch 
pad, with consideration for the evolving role of the utility and the value it can provide in assisting 
the IESO in managing these locally sited resources to ensure reliability of supply. 


To enable the market to take hold of renewable generation, in contrast to direct subsidies/
incentives, we must streamline the regulatory and approval processes for DER integration. 
Each type of generation has a distinct set of characteristics, which means that not all types of 
generation can be replaced by DERs. It is important to understand what types of generation will 
realize efficiencies and how those resources should be situated. Guiding the market through 
implementation, while avoiding rigid centralized planning, strikes the right balance to deliver the 
most reliable and cost-effective DER grid to begin forming. 


Recommendations
Expedite the OEB’s Framework for Energy Innovation.
Create an opt-in model for distributors to assist the IESO in managing 
DERs to ensure that value is provided at the local and bulk level and ben-
efits are maximized.
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IV.   CUSTOMERS ARE THE PRIORITY 
Electricity prices will be impacted by electrification. As ageing equipment is replaced and 
new infrastructure is constructed, customers may begin to see an increase in their electricity 
rates. This is true in an electrified environment due to the unprecedented rise in demand and 
consumption. To ensure that infrastructure is ready in time to meet customer expectations, the 
rate of this rise will necessitate proactive investment.


Elexicon prides itself on always putting the customer first. We believe this is a driver for our 
successful merger of two separate utilities in 2019. It is the customer that will bear the cost 
of any new investment, and therefore it is incumbent upon decision-makers to drive policy 
according to customer preferences.  


As a sector, we must effectively articulate how investing in a decarbonized system has a direct 
impact on growing electricity prices. Being open and honest about the risks, development goals, 
and long-term value proposition is equally crucial.
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V.   NO REGRET:  INVEST IN THE 
         POWER OF DISTRIBUTION


Investment in distribution modernization is a prerequisite to decarbonization. Elexicon 
respectfully submits the following recommendations to harness the power of distribution: 


           1)    Establish a working group to draft an addendum chapter to the P2D study regarding
                   investments into Ontario’s distribution network. 


          2)    Embrace, develop and expedite a made-in-Ontario distribution system operator
                   framework that enables distributors to leverage and manage local assets that provide
                   services to the bulk system and maximizes the benefits of DERs. 
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Enercare Inc.


7400 Birchmount Road
Markham, ON L3R 5V4


T. 416-649-1862 / F. 416-649-1964


Enercare.ca


May 14, 2023


VIA EMAIL: P2D.Consultation@ontario.ca
ERO NUMBER: 019-6647


Ministry of Energy, Energy Supply Policy Division
7th floor, 77 Grenville Street
Toronto, ON
M7A 2C1
Canada


RE: IESO Pathways to Decarbonization Study


Thank you for the opportunity to provide comments on the “no regrets actions” that were part of the IESO’s


“Pathways to Decarbonization” study. Enercare Inc. (“Enercare”) is a Canadian company providing energy-


efficient products, services and solutions to over 1.5 million Canadian households (including 1 in 5 homes in


Ontario). We also provide similar products, services and solutions to multi-residential buildings and small


businesses.


Enercare is empowering action for a greener tomorrow, starting at home. By bringing lower-carbon, higher-


efficiency products and services into the mainstream and making them more accessible, we are empowering


our customers to reduce their environmental footprint, live and work in more resilient buildings, and become


a positive force for change.


Enercare provides customers with access to affordable sustainability and resilient solutions through our


products and services, including water heaters, furnaces, air conditioners, water treatment systems, standby


generators, electrical vehicle chargers and other heating, ventilation, and air conditioning products.


For the first time in almost two decades, Ontario finds itself needing new electricity resources. Electricity


demand is expected to increase by an annual average of almost two per cent over the next 20 years, and


current generating infrastructure is aging, including the Pickering nuclear station which is scheduled to be


retired mid-decade. Existing and available resources will not be sufficient to meet expected needs.


Decarbonization goals intensify the need for clean, reliable and affordable resources like energy efficiency. In


addition to helping meet electricity system needs, energy efficiency programs also help customers better


manage their energy costs.


Enercare is well-positioned to help the government address these challenges with our energy solutions being


at the centre of a number of government priorities, including reliability, resilience, affordability and


sustainability.
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Enercare can play a significant role in energy efficiency projects and electrification in the residential sector


given our scale and the impact that we have, considering space and water heaters account for 60%+ of GHG


emissions from homes and buildings (and homes and buildings representing ~20% of Canada’s emissions).


We are a key leader that can help the Ontario government advance its energy transition and decarbonization


agenda.


Our submission below focuses on question 3 that addresses future energy costs and question 6, dealing with


future energy efficiency efforts.


3. The IESO’s assessment shows that most of the projected Ontario demand in 2035 can be met with the


build out of non-emitting sources, but some natural gas will still be required to address local needs and


provide the services necessary to operate the system reliably.


What are your expectations for the total cost of energy to customers (i.e., electricity and other fuels) as a


result of electrification and fuel switching?


Enercare response


Our expectation is that the transition to electrification could increase the total cost of energy to consumers in


the short term. Electricity rates in Ontario are high and customers will need time to get to know how to use


their energy equipment optimally through the transition. Moving consumers off of their gas-fired equipment


will take some convincing so the conversion rate may not be high enough to make an impact unless more is


done by the government to motivate that conversion. Also, this equipment typically lasts 15-20+ years, which


may result in a slower transition that must be accounted for in Ontario’s planning for electrification. The


expected cost increases also underline the need to increase energy efficiency efforts given the ability for


energy efficiency to help customers reduce their overall energy costs. Enercare would welcome an


opportunity to discuss with government its role and recommendations on keeping the system affordable for


Ontarians.


6. The IESO’s Pathways Study recommends greater investment in new non-emitting supply, including energy


efficiency programs.


Following the end of the current 2021-2024 energy efficiency framework how could energy efficiency


programs be enhanced to help meet electricity system needs and how should this programming be targeted


to better address changing system needs as Ontario’s demand forecast and electrification levels grow?


Enercare response


Conservation and demand management has significant untapped potential to help Ontario meet its goal for


clean, reliable and affordable energy. Energy efficiency programs can play a more significant role over the


next two decades given the energy transition underway and the need for low or no carbon solutions to meet


the expected needs. As the IESO notes in its mid-term review of the current CDM framework “the value of


CDM to the system increases as a low-cost, non-emitting resource that can respond to changing system


needs, and support broader economic development and decarbonization objectives.”
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The forecasts for CDM support that. According to the IESO, “as much as 485 MW and 5.2 TWh by 2028, and


approximately 1,850 MW and 16 TWh by 2033 in cost-effective energy and demand reductions can support


reliability, contribute to affordability, and foster decarbonization efforts by reducing the need for natural gas


generation.”


We believe residential sector programs should be enhanced to play a more significant role in future energy


efficiency efforts. Such programs should try to eliminate as many obstacles and create as many incentives as


possible for consumers to make the right decisions and at the right times. Studies indicate that the residential


sector could account for about 30 per cent of the achievable potential savings.


Under the current framework, residential programming is limited to income eligible and on-reserve First


Nations communities. We agree with the IESO that residential HVAC is an underutilized resource that could


be leveraged via demand response to address peak demand. And we support the recommendation in the


mid-term report for new research and development activities for future energy efficiency programs, including


single- and multi-family residential programs.


Finally, a long-term commitment to energy efficiency will enable providers like Enercare to make necessary


investments that can realize energy efficiency’s potential as a reliable, affordable, and clean resource in


Ontario’s energy sector. As such, we also support the IESO recommendation to adopt an enduring approach


to energy efficiency and move away from the current practice of implementing time limited frameworks.


Thank you again for the opportunity to comment on this posting.


We would welcome an opportunity to discuss these recommendations with you in greater detail.


Sincerely,


Tracy Li
Chief People and Legal Officer








 


 


 
ESC Response to IESO’s Pathways to Decarbonization Report  
 
BACKGROUND:  
The Environmental Registry of Ontario (ERO) posting follows the release of the IESO Pathways to 
Decarbonization (P2D) study late last year. As anticipated, the Ministry of Energy is now seeking 
stakeholder input, specifically on the “No Regret” recommended actions contained in the report.  
 
These recommended actions from the report include: 


• The acceleration of current efforts to acquire new non-emitting supply, including the 
implementation of recent conservation and demand management directives. 


• Beginning the planning and siting work for new nuclear, long-duration storage and waterpower 
facilities, as well as transmission infrastructure, to allow for faster implementation. 


• Innovation and investment in low carbon fuels, such as clean hydrogen, as they are untested at 
scale. Further work and investment are needed to determine if they can replace some of the 
flexibility that natural gas currently provides the system. 


• Galvanizing collaboration amongst stakeholders, including Indigenous communities. 
• Ensuring that regulatory, approval and permitting processes are ready to manage future 


investment at scale. 
• Establishing an open, transparent, and traceable process to measure progress and demonstrate 


the results of decisions and actions taken along the way. 
 
 
INTRODUCTION 


• The province is on the cusp of a massive period of energy transformation. We are already witnessing 
this in the conversion of steelmaking to electric arc furnaces, new large-scale manufacturing facilities 
coming to the province, and the electrification of transportation. This is stretching the ability of 
Ontario’s system to provide energy, capacity, and ancillary services to keep pace with demand. 
 


• Concurrently, aging assets such as nuclear facilities are reaching the end of life, which will compound 
the scarcity of resources. The need for new resources commences in the mid-2020s at an approx. 3-4 
GW deficiency, going up to an approx. 16 GW deficiency by the end of the 2030s. To decarbonize our 
electricity system and keep pace with demand, the Independent Electricity System Operator ((IESO) 
has forecasted the need for approx. 69 GW of non-emitting power (at present Ontario has approx. 29 
GW of non-emitting capacity). 
 


• The provincial and federal governments are focused on decarbonization, not just for our electricity 
system, but of all energy production and use. This includes building heat, industrial processes, and 
transportation. As electrification will be a substantial means of decarbonization, this will drive our 
need for power ever further (electricity accounts for approx. 16% of all energy use in Ontario). 
 


• Energy storage at various levels of duration, especially long duration, must be considered early in the 
planning and procurement process. Effective planning and procurement models that understand and 
account for projects with longer development timelines will help to improve or expand resource 
participation options and better enable alignment of resources to system needs. 


 



https://ero.ontario.ca/notice/019-6647

https://www.ieso.ca/en/Learn/The-Evolving-Grid/Pathways-to-Decarbonization

https://www.ieso.ca/en/Learn/The-Evolving-Grid/Pathways-to-Decarbonization





 


 


• ESC is supportive of streamlining regulatory, approval and permitting processes to site this level of 
new clean generation, storage, and transmission infrastructure as it will be important to enabling the 
growth and expansion of the system including the removal of distribution charges on distributed 
connected energy storage resources.  


 


• Ontario’s electricity system is built on thousands of kilometers of high voltage wires, much over 50 
years old. Not only does Ontario need more power, but we need better power quality (reliability) to 
serve larger and more sensitive loads (advanced manufacturing, data centres, etc.). Storage needs to 
be a consideration to help improve the resiliency of the system.  
 


• Energy storage technologies will be critical to knitting the system together and enabling the energy 
transition to be successful. ESC is supportive of Ontario’s approach to prioritizing storage in the 
current Long-Term procurements. Storage should continue to be a focus for all future procurements 
as well – whether it’s enabling hybridization of existing facilities, standalone storage, or long duration 
technologies.  


 


• Planning is often heavily focused at the bulk system level. While new investments are needed at this 
level, including pairing storage with intermittent resources, much can be done in the form of DERs at 
the distribution level.  
 


• Not only do we need new non-emitting electricity supply, but we need technologies, like energy 
storage, that will help to optimize electrification and ensure greater transmission-distribution 
interoperability. The consumer can also be greatly empowered, through DERs, transactive energy and 
two-way power flow.  


 


• The bulk system and market operator (IESO), as well as LDCs, will need to be nimble to quickly 
enable and facilitate the ability for new and emerging technologies (i.e., hybrids, etc.) and 
participants (i.e., new DER models) to seamlessly integrate and provide services to the system. 


 


• Further, there is a need for revenue certainty to unlock the value of behind the meter (BTM) storage.  
As with all other resource types, revenue certainty is a pre-requisite for building more BTM assets. 
This could be in the form of capacity contracts, a new program, etc.  Current timelines for market 
integration are too slow and even then, they do not address the revenue certainty requirement that 
will get projects built. 


 
 
ERO POSTING QUESTIONS 


1. The IESO’s Pathways Study recommends streamlining regulatory, approval and permitting processes, 
citing that it can take five to 10 years to site new clean generation and transmission infrastructure. 
 
What are your thoughts on the appropriate regulatory requirements to achieve accelerated 
infrastructure buildout?  Do you have specific ideas on how to streamline these processes? 
 


• Under Ontario’s hybrid market design, new transmission-connected and directly-connected 
distribution energy storage projects will only be developed following IESO procurements or 
through rate-regulated supported development.  As such, accelerated infrastructure buildout 







 


 


starts with flexible and robust procurement processes.  Currently, the IESO has indicated they 
do not have the available staffing to complete more than a few procurement processes at one 
time and as such they are focused on purely global provincial capacity needs.  This means that 
regional capacity needs, non-wires solutions and other cost-effective solutions cannot move 
forward.  Perhaps most importantly, procurement processes do not mean that the province 
must execute proposed projects, but it provides an option to perform price discovery and 
determine what the most cost-effective solution is available.  For this reason, ESC 
recommends that the IESO (and other utilities) increase their procurement activities to ensure 
all cost-effective solutions are being explored before committing to investments and 
development.  As the first gate to any infrastructure buildout in the electricity sector, 
adequate and robust procurement processes are a necessity and critical to streamlining 
regulatory approval and permitting processes, including the removal of distribution charges 
on distribution-connected energy storage resources. For LDCs, the need for regulatory reform 
that would enable such innovation needs to be prioritized.  


 


• There has been limited development of large energy storage facilities in Ontario.  The province 
should establish a unique regulatory, permitting and approval process for storage including 
guidance for municipalities and other communities to ensure all entities are prepared for the 
investments in energy storage resources in the province.   


 


• Further, thought should be given on how to harmonize federal and provincial regulations 
where possible and recognize efforts made by project proponents at other levels of 
government.  


 
2. The IESO’s Pathways Study recommends beginning planning and siting for new resources like long-


lived energy storage (e.g., pump storage), nuclear generation and waterpower facilities. 
 
What are your expectations for early engagement and public or Indigenous consultations regarding 
the planning and siting of new generation and storage facilities? 


 


• The IESO’s Pathways Study clearly indicates the need for long-duration energy storage to 
meet Ontario’s decarbonization needs.  Early engagement by the province, system operator 
and developers are an opportunity to highlight the need for long duration energy storage and 
their benefits.   


• As recognized in the IESO's P2D "no regrets recommendations" and the fact that the Federal 
ITCs are set to expire in 2033, steps need to be taken now on LDES technologies, so that they 
can be ready to be deployed in the next decade when the need is greatest. 


• Due to the uncertainties surrounding the P2D forecasts related to 15 GW of imported Blue 
Hydrogen and the longevity of fossil fuel generation due to Federal Standards and ESG 
priorities, ESC recommends that the IESO: 


o Set an initial minimum target of 2GW of LDES by 2035; and  
o continue the unsolicited proposal process for those projects already underway; and  
o implement other commercial pathways for new proposed LDES projects. 


• Other commercial pathways could include long-term contracts, rate regulation, RFPs, 
conditional or otherwise.  


• Given the long lead times associated with LDES projects, steps need to be taken now to have 
these assets ready to be deployed when the need is greatest in the 2030's, otherwise IESO 







 


 


and government will scramble to "keep the lights on" and be forced to rely on more 
expensive, dirtier options, that still may not provide the necessary capacity. 


3. The IESO’s Pathways Study shows that natural gas-fired generation will need to continue to play an 
important role in the system for reliability in the short to medium term. The IESO’s assessment shows 
that most of the projected Ontario demand in 2035 can be met with the build out of non-emitting 
sources, but some natural gas will still be required to address local needs and provide the services 
necessary to operate the system reliably. 
 
Do you believe additional investment in clean energy resources should be made in the short term to 
reduce the energy production of natural gas plants, even if this will increase costs to the electricity 
system and ratepayers?  
 


• ESC believes that leveraging the energy storage sector as a key resource in accelerating 
decarbonization efforts in Ontario is prudent and cost effective. 


• Experience with renewable generation and other clean energy resources in other jurisdictions 
suggests additional investments in clean energy resources in the near-term is required to 
lower costs of electricity for the system and ratepayers.  Further, investment in energy storage 
resources being made by the IESO now (i.e., 2,500 MW by 2030), will be able to optimize the 
additional renewable generation and nuclear generation in the Ontario system and lower 
energy costs for customers as demand growth is expected to accelerate.  With federal 
government carbon pricing expected to increase to $170/tonne by 2030, alternative energy 
resources that can reduce the amount of energy from gas-fired generation will be critical to 
maintaining a cost-effective energy system. 


• Over time, energy storage resources can offer balancing services as the cost-effectiveness of 
renewable generation decreases over time with more additions.   


• There is significant value for Ontario from energy storage resources with different duration 
timeframes that support the conclusions of the IESO’s Pathways Study.   


• Finally, energy storage resources can and should be paired with existing and new resources 
to maximize value of established connection points to the Ontario transmission and 
distribution system.  Currently, the IESO has no path or option for pairing energy storage with 
existing facilities and this creates a significant disadvantage for Ontario in meeting future 
energy needs and lowering energy costs for customers.   A great example of this is pairing 
storage with nuclear power. 


• Energy storage complements Ontario’s existing and future nuclear assets due to its high-


capacity factor, which was greater than 90% throughout the day, demonstrating the critical 


role that nuclear plays in providing stable, reliable electricity.  


• Pairing clean baseload supply like nuclear power with flexible storage solutions can 


counteract a potential rise in emissions in Ontario while simultaneously maintaining the 


flexibility and reliability our electricity system needs. 


• Combining long duration energy storage with baseload supply will mitigate the need for 


Ontario electricity customers to pay for peaking capacity and can flatten demand loads. 


• Increasing energy storage capacity in Ontario’s grid would allow the province to “soak up” 


surplus non-emitting baseload supply when demand for electricity is lower. The result is both 


environmental benefits in the form of lower GHG emissions and lower costs to electricity 


consumers. 


 







 


 


What are your expectations for the total cost of energy to customers (i.e., electricity and other fuels) 
because of electrification and fuel switching? 
 


• With appropriate investment in a diversified supply mix (i.e., nuclear, hydroelectric, 
renewables, bioenergy) and energy storage resources, ESC firmly believes that total cost of 
energy to customers can be maintained, and even potentially reduced, during electrification 
and fuel switching.  In the interim, gas-fired generation can be used to firm and balance the 
system as new energy storage and energy sources are developed to meet the requirements 
of a net-zero electricity system. 


• As demonstrated in ESC’s value of energy storage to Ontario paper (Unlocking Potential: An 
Economic Valuation of Energy Storage in Ontario — Energy Storage Canada - the Voice and 
Network for the Energy Storage Industry in Canada), there is strong potential for cost 
savings from investing in energy storage resources.  
 


4. The IESO’s Pathways Study highlights emerging investment needs in new electricity infrastructure due 
to increasing electricity demand over the outlook of the study. The IESO pathway assessment 
illustrates a system designed to meet projected demand peaks almost three times the size of today 
by 2050, at an estimated capital cost of $375 billion to $425 billion, in addition to the current system 
and committed procurements. Please see supporting materials for illustrative charts on capacity 
factor and cost by resource type. 
 
Are you concerned with potential cost impacts associated with the investments needed? Do you 
have any specific ideas on how to reduce the costs of new clean electricity infrastructure? 
 


• Ontario’s energy system should seek to balance affordability, reliability, and climate-
resilience. Potential cost increases are a challenge for businesses, particularly those less 
shielded by price fluctuations, where there are impacts to competitiveness. However, 
concerns around affordability cannot preclude investments in the supply and transmission 
infrastructure needed to facilitate economic growth and ensure ratepayers can keep the lights 
on. Rather, costs should be managed through the planning process.  


• Energy storage resources offer benefits to the existing electricity system, particularly if sited 
throughout the power system to manage and reduce constraints.  As mentioned in response 
to question 1, ESC firmly believes the IESO procurement process does not yet have the ability 
to fully explore and secure regional non-wires solutions and regional energy storage solutions.  
This forces Ontario to make ineffective investments and will lead to higher costs for 
customers.   


• Falling energy storage costs along with Federal ITCs will help to reduce the cost impact of 
storage and other non-emitting resources, but Ontario ratepayers would benefit further from 
increased alignment with provincial energy procurements and federal programs. 


• Finally, the establishment of hybrid facilities and co-locations with existing energy sites will 
maximize the benefit for customers.   


 
 
 



https://www.energystoragecanada.org/unlocking-potential

https://www.energystoragecanada.org/unlocking-potential
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5. The IESO’s Pathways Study recommends that for a zero-emissions grid by 2050, investment and 
innovation in hydrogen (or other low-carbon fuels) capacity could be required to replace the flexibility 
that natural gas currently provides the electricity system. 
 
Do you have any comments or concerns regarding the development and adoption of hydrogen or 
other low-carbon fuels for use in electricity generation? What are your thoughts on balancing the 
need for investments in these emerging technologies and potential cost increases for electricity 
consumers? 
 


• A focus on hydrogen and other non-emitting fuels should not be at the cost of leveraging 
existing technology that is available today, like storage. 


• The IESO’s Pathways Study makes a bold assumption that hydrogen production will occur out 
of province and the capability to import will be developed without any cost to Ontario.  ESC 
believes that solutions developed in Ontario will be more cost-effective, particularly when 
considering these missing costs. 


• Therefore, as indicated above, Due to the uncertainties surrounding the P2D forecasts 
around 15 GW of imported Blue Hydrogen and the longevity of fossil fuel generation due to 
Federal Standards and ESG priorities, ESC recommends that the IESO: 


o Set an initial minimum target of 2GW of LDES by 2035; and  
o continue the unsolicited proposal process for those projects already underway; and  
o implement other commercial pathways for new proposed LDES projects. 


• Other commercial pathways could include long-term contracts, rate regulation, RFPs, 
conditional or otherwise.  


• Given the long lead times associated with LDES projects, steps need to be taken now to 
have these assets ready to be deployed when the need is greatest in the 2030's, otherwise 
IESO and government will scramble to "keep the lights on" and be forced to rely on costlier, 
dirtier options, that still may not provide the necessary capacity. 


 
6. The IESO’s Pathways Study recommends greater investment in new non-emitting supply, including 


energy efficiency programs. 
 
Following the end of the current 2021-2024 energy efficiency framework how could energy 
efficiency programs be enhanced to help meet electricity system needs and how should this 
programming be targeted to better address changing system needs as Ontario’s demand forecast 
and electrification levels grow? 
 


• ESC believes that directly connected energy storage and behind the meter storage should be 
considered as an energy efficiency measure (ICI, new CDM framework, net-metering, etc.).  
Further, energy storage can increase the utilization of existing wires network, reducing losses 
and investment needs. 


• This is particularly important when considering the benefits of energy storage as a non-wires 
solution in regional and local planning. 
 
 
 







 


 


7. The IESO’s Pathways Study includes a scenario for over 650 MW of new large hydroelectric capacity 
to meet system needs in 2050. 
 
A recently released assessment estimates that there may be potential to develop 3,000 to 4,000 
megawatts of new hydroelectric generation capacity in northern Ontario and 1,000 megawatts in 
southern Ontario. 
 
What are your thoughts on the potential for development of new hydroelectric generation in 
Ontario by private-, Indigenous- and government-owned developers? 
 
While the capital costs for hydroelectric generation may be higher than nuclear, wind, solar, and 
natural gas, do you support investing in large scale hydroelectric assets that may operate for over 
a hundred years? 
 


• No comment but support the work by the Ontario WaterPower Association and WaterPower 
Canada.  
 


8. The IESO’s Pathways Study suggest that significant transmission capacity will be needed to help 
balance intermittent sources of electricity (e.g., wind and solar) and to ensure cost-effective supply 
can be delivered to meet growing demands from electrification and economic growth. Transmission 
will also be required to balance intermittent supply with dispatchable supply (such as natural gas and 
energy storage) and meet demand in regions with retiring assets. 
 
What steps should be taken to ensure that transmission corridors can be preserved, and lines can 
be built as quickly and cost effectively as possible? 
 


• While transmission investments will be required, energy storage resources are an excellent, 
cost-effective and expediated resource to meet system needs and maximize existing 
transmission and supply mix capabilities.   


• Further, energy storage resources can minimize investment in large transmission by investing 
in non-wires alternatives (small scale storage or storage near load centres) – an underused 
resource in Ontario, compared to other jurisdictions that have well established DER market 
and regulatory structures. 


 
9. Do you have any additional feedback on the IESO’s “no-regret” recommendations? 
 


• With the various parties involved in energy system planning, ESC would recommend steps be 
taken to optimize the level of coordination between various utilities, municipalities, and 
Indigenous communities in support of sites as they are being developed.  


• Will the IESO be coordinating with the OEB on their Framework for Innovation Initiative to 
consider the role LDCs and distribution sector will play in the decarbonization pathways? 


• We would like to clearly understand the total amount of long-duration storage the system can 
accommodate without an artificial cap based on the three pumped hydro projects currently in the 
unsolicited proposal pathway. 


• One key thing missing from this report is information related to the nature of the load profile and 
resulting Effective Load Carrying Capacity (ELCC) of various resources. Essentially, given the 







 


 


annual 8760 hourly load profile and the mix of capacity and energy resources on the system, what 
is the ability for each type of resource to contribute to the supply of peak capacity. As an example, 
PJM has started publishing this information on an annual basis and incorporates it into their 
capacity procurement processes:  


https://www.pjm.com/-/media/committees-groups/committees/pc/2021/20210420-
special/20210420-item-03b-how-effective-load-carrying-capability-works.ashx 
https://www.pjm.com/-/media/planning/res-adeq/elcc/elcc-report-december-
2022.ashx 


  


 
• Considering implementing something like the table above would help to provide an increased 


understanding of the ability for storage of varying durations to contribute to meeting peak 
demand.  


• In addition, energy storage should not be limited to 10–12-hour duration. There are other 
technologies available with longer durations, as a minimum, it would make sense to model 24- 
and 26-hour duration energy storage resources. 


• Given the long-term nature of the report, outcomes can be very sensitive to model assumptions. 
ESC recommends giving particular consideration to: 
• Emission Performance Standard changes – initial report used 370 tonne CO2e/GWh 


however this standard has now changed to 310 tonnes C02e/GWH 


• ESC also recommends looking at an alternative scenario/sensitivity case of a linearly 
decreasing EPS to zero tonne CO2e/GWh by 2035 


• Adding the effect of ITC on initial build costs and clean energy credits as an additional 
revenue stream for renewables for the next generation of the report would be helpful. 
Again, sensitivities are helpful in these scenarios to measure effect of ITC. 


 
 



https://www.pjm.com/-/media/committees-groups/committees/pc/2021/20210420-special/20210420-item-03b-how-effective-load-carrying-capability-works.ashx

https://www.pjm.com/-/media/committees-groups/committees/pc/2021/20210420-special/20210420-item-03b-how-effective-load-carrying-capability-works.ashx

https://www.pjm.com/-/media/planning/res-adeq/elcc/elcc-report-december-2022.ashx

https://www.pjm.com/-/media/planning/res-adeq/elcc/elcc-report-december-2022.ashx
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 Answers to consultation questions re “  no-regret” recommendations 


 1.  Canada’s Impact Assessment Act (IAA) ensures that  projects with possible harmful 


 environmental impacts are properly assessed before they are given the green light. 


 This is a necessary process, especially for carbon-intensive projects.  We are 


 concerned with the level of rigour of Ontario’s Environmental Assessment process at 


 present and firmly believe that Federal-level impact assessments are necessary and 


 should not be expedited. 


 Ontario’s Environmental Assessment Act (EAA) has undergone and continues to 


 undergo significant reform which opens up the potential for the EAA to allow 


 environmentally destructive projects to move ahead without an environmental 


 assessment.  Already, many projects are not required to pass an environmental 


 assessment before they can move ahead. 


 That said, we could potentially support an expedited process to approve renewable 


 energy projects since potential impacts do not tend to be serious or widespread.  We 


 would not say the same for nuclear energy projects nor gas even if there is a stated 


 intent to abate emissions in the future. These projects involve significant environmental 


 risks and must be studied thoroughly. 


 Beyond government assessments, renewable projects should undergo consultation with 


 municipalities and communities (including Indigenous communities where projects are 


 on traditional territories) and include c  ommunity  benefit agreements in cases where 


 communities will overlook the project.  Community benefits have been shown to have a 


 significant impact on the levels of community acceptance that projects enjoy. 


 We are concerned that there has been very little effort made to encourage the 


 construction of renewable projects during this government’s terms, and that the current 







 long-term procurement process seems structured so as to preclude renewables from 


 bidding.  We encourage the government and IESO to move swiftly with plans to procure 


 more wind and solar power, in particular. 


 2.  New long-lived energy storage (s  uch as pumped water  and compressed air storage) 


 is essential for the transition to renewables and should be immediately prioritised. 


 Ontario is home to the  majority of storage capacity  and innovative technologies  in 


 Canada.  This capacity should be further expanded to balance intermittency for wind 


 and solar power. 


 We do not support nuclear refurbishments or the construction of new nuclear generation 


 due to the risk of  nuclear reactive material release  into the environment and the 


 challenges in dealing with nuclear waste.  Nuclear power is also extremely expensive to 


 build, has long lead times, is inflexible, and is therefore ill-suited to match Ontario’s 


 demand profile. Furthermore, Ontario does not need additional nuclear power because 


 the province already has substantial base load power from hydro and existing nuclear. 


 Ontario has safer and much cheaper alternatives in wind and solar power. 


 Individual waterpower facilities will have to be studied to ensure there are no major 


 negative impacts on the natural environment and on nearby communities, especially on 


 Indigenous communities if the sites are on traditional territories. 


 All generating projects require early engagement processes and need to undergo 


 public, municipal, and Indigenous consultations and should not go forward without the 


 approval of municipalities and consent of Indigenous communities when projects are 


 being proposed on traditional territories. 



https://www.naviusresearch.com/wp-content/uploads/2022/10/2021-03-Energy-storage-market-in-Canada.pdf





 3.  We do not agree with the IESO that new gas generation is needed.  Independent 


 studies from multiple organisations disagree with this analysis and in our view the IESO 


 has not provided a clear rationale for new gas plants. 


 Numerous reports, including those by the  David Suzuki  Foundation  ,  Toronto 


 Atmospheric Fund  , and  academics  have found that Ontario can meet its growing 


 electricity needs with renewable energy sources. It is now clear that wind and solar can 


 provide continuous energy and meet high demand periods when paired with currently 


 available, proven storage technologies. The IESO’s own report on  Distributed Energy 


 Resources (DERs)  also indicates that extra capacity needs can be met with a 


 combination of DERs. 


 We also reject the implication that opting for renewables over gas will cost more. The 


 price of renewable generation has dropped precipitously in recent decades with wind 


 and solar  now the  cheapest form of new electricity  generation  . Wind and solar can 


 easily compete with gas, even when the price of storage is factored in. In addition, 


 distributed renewables can be built close to demand centres, reducing the need for long 


 transmission corridors. 


 A recent study from  Clean Energy Canada  shows that  electricity from wind and solar is 


 already cost-competitive with fossil gas generation in Ontario. When the current carbon 


 price is taken into account, wind and solar are much cheaper than fossil gas, with costs 


 set to decline another 40 per cent by 2035. 


 Furthermore, given the short duration of contracts being offered by the IESO, the clause 


 that assures generators will get paid if forced to shut down due to forthcoming federal 


 Clean Electricity Regulations, and the federal intent to move electricity out of the OBPS 


 (and therefore EPS in Ontario) and price it fully (at $170/tonne or more in 2035), gas is 


 certain to be a very costly option in the future. 



https://davidsuzuki.org/science-learning-centre-article/Shifting-Power-Zero-Emissions-Electricity-Across-Canada-by-2035/?_ga=2.233711899.42882110.1677877025-1262152055.1666054091&_gl=1*1pfkxpz*_ga*MTI2MjE1MjA1NS4xNjY2MDU0MDkx*_ga_ZJM56QW2XH*MTY3Nzg3NzAyNi4yMC4xLjE2Nzc4NzcwODguNjAuMC4w

https://taf.ca/publications/scenarios-for-a-net-zero-electricity-system-in-ontario/

https://taf.ca/publications/scenarios-for-a-net-zero-electricity-system-in-ontario/

https://theconversation.com/ontario-can-phase-out-nuclear-and-avoid-increased-carbon-emissions-128854

https://www.ieso.ca/en/Sector-Participants/Engagement-Initiatives/Engagements/DER-Potential-Study

https://www.ieso.ca/en/Sector-Participants/Engagement-Initiatives/Engagements/DER-Potential-Study

https://www.irena.org/news/pressreleases/2021/Jun/Majority-of-New-Renewables-Undercut-Cheapest-Fossil-Fuel-on-Cost

https://cleanenergycanada.org/report/a-renewables-powerhouse/





 Investments in renewable energy need to be made now to pave the way to a clean, 


 sustainable, and affordable electricity system.  Most analysts agree that electrifying our 


 society and fuel switching will reduce costs overall.  The sooner the government invests 


 in building projects and the necessary transmission lines, the sooner we will see the 


 cheaper electricity prices that wind and solar offer. 


 Investments in clean energy resources like wind and solar are also necessary in order 


 to prevent forecasted skyrocketing greenhouse gas emissions from the electricity 


 sector. 


 4.  We are very sceptical about the IESO's cost estimates.  About half of the IESO’s 


 estimated costs are for new nuclear generation which is by far the most expensive form 


 of electricity generation. The same amount of wind capacity is shown to cost a fraction 


 of the price (~20%).  Investment costs for clean electricity infrastructure can be 


 significantly lowered by eliminating new nuclear projects. As well, the costs for wind are 


 inflated in the IESO’s P2D study. 


 In contrast to the IESO’s high projections, the  Toronto  Atmospheric Fund  (TAF) 


 calculated that transmission expansion costs would only be 5 - 8.4 billion dollars for a 


 scenario in which wind and solar are expanded to meet Ontario’s energy needs, along 


 with demand response efforts and storage investments.  TAF’s report as well as  Clean 


 Energy Canada  ’s show that renewable generation provides  the lowest cost for new 


 supply of energy. 


 If the IESO were to follow its own recommendations from its  Distributed Energy 


 Resources (DERs)  report and create opportunities for  local renewables and storage 


 facilities, there would be less need for large transmission lines and infrastructure costs 


 would decline further. 



https://taf.ca/publications/scenarios-for-a-net-zero-electricity-system-in-ontario/

https://cleanenergycanada.org/report/a-renewables-powerhouse/

https://cleanenergycanada.org/report/a-renewables-powerhouse/

https://www.ieso.ca/en/Sector-Participants/Engagement-Initiatives/Engagements/DER-Potential-Study

https://www.ieso.ca/en/Sector-Participants/Engagement-Initiatives/Engagements/DER-Potential-Study





 Ontario could also take advantage of the Federal government’s Clean Electricity Tax 


 Credits by committing to net zero by 2035.  This will decrease the costs of future clean 


 energy projects as well as electricity bills. 


 If Ontario makes the investments in renewable infrastructure, we will soon reap the 


 financial benefits as wind and solar offer cheaper rates for consumers. The government 


 needs to make the infrastructure investments so Ontario can quickly transition to clean 


 energy and pay less for electricity. 


 The cost of building a clean energy system should be compared to the costs of building 


 new gas plants, importing and using increasingly expensive fossil gas, carbon pricing, 


 and the cost to ratepayers for the possible stranded assets until around 2040 if gas 


 plants have to be shut down due to the federal Clean Electricity Regulations. 


 5.  While hydrogen is likely part of the fuel mix of  the future, it should be reserved for the 


 hardest to decarbonize sectors (like cement), not electricity. 


 The push to use hydrogen in the electricity sector is simply a tactic to permit the 


 construction of new gas plants and is not a realistic solution to decrease electricity 


 emissions.  There is currently not enough hydrogen on the market to power existing and 


 new gas plants.  In terms of existing hydrogen, the vast majority of what is available 


 today (99%) is produced using natural gas (called “gray” hydrogen) and its use leads to 


 emissions comparable to those from regular gas plants.  It will be a long time before 


 there will be significant amounts of “green” hydrogen being produced from renewables. 


 Even if and when this product becomes readily available, “green” hydrogen also has 


 emissions impacts.  Rather than introducing convoluted schemes to continue using gas 


 plants, Ontario should invest directly in clean renewable energy which have  no 


 emissions. 







 6.  Current energy efficiency plans are insufficient  and need to be scaled up, funded, and 


 made accessible to all Ontarians. This includes offering residents and small business 


 owners grants to retrofit their homes and buy energy efficient products.  We would 


 especially like to see energy efficiency programs and grants for low-income Ontarians 


 for whom energy bills are a real concern and who may not have the  funds needed to 


 make efficiency upgrades.  Energy efficiency  also  means requiring industry to 


 implement energy efficiency measures for their lighting, air conditioning, and industrial 


 processes. 


 The IESO’s report has not adequately addressed energy efficiency and how scaled-up 


 measures could lower electricity demand.  We urge Ontario to embrace a 


 conservation-first framework and to enable the achievement of all cost-effective 


 conservation. 


 7.  We do not support new large-scale hydro projects  that could have negative impacts 


 on waterways, species, the natural environment, and surrounding communities.  Each 


 project would have to be rigorously assessed and receive consent in cases where a 


 project is on an Indigenous territory.  Given the availability and success of wind and 


 solar technology, coupled with long-term energy storage, new hydro projects may not be 


 needed in Ontario.  Indeed, the province has investigated the potential for new hydro 


 projects numerous times and found them to be cost prohibitive.  Costs should be 


 expected to be significantly greater today and in the years ahead.  In contrast, as 


 mentioned above, costs for wind, solar, and storage have declined significantly and are 


 projected to continue to do so. 


 8.  The main factor holding back new transmission lines is a lack of planning, 


 commitment, and investment from the IESO.  The government needs to immediately 


 start building the necessary transmission lines to allow wind and solar to be used 


 around the province and for additional hydro electricity to be imported from other 







 provinces (e.g. Quebec). This must be done in conjunction with municipalities, 


 communities, and Indigenous communities where lines are on or would cross traditional 


 territories. 


 9.  Environmental Defence supports some of the “no-regret”  recommendations such as: 


 a.  Acquiring new non-emitting resources (not nuclear), though procurements should 


 be expedited and not left to some future date. It is unclear why wind and solar 


 are not being considered in the near term and why the IESO didn’t consider them 


 “  technically feasible today”  when these are proven  solutions when combined with 


 existing storage technologies. The IESO’s plan to add  new solar in 2029 and 


 wind in 2030 is exceedingly late to set Ontario up for a transition to clean energy. 


 b.  Continuing to build partnerships with the federal and municipal governments to 


 ensure a shared alignment of energy policy. However, the federal and provincial 


 governments are not aligned today as evidenced by the conflict between the 


 federal government’s coming Clean Electricity Regulations and Ontario’s interest 


 in procuring new gas-fired power. We also note that municipalities appear to be 


 more aligned with the federal government than with the province, given the  call 


 from 34 Ontario municipalities  for the province to phase out gas-fired electricity. 


 In addition, collaboration with municipalities and Indigenous communities 


 requires transparency on the part of the IESO, including access to detailed 


 information, calculations, and assumptions. The IESO’s recent reports, however, 


 have not included sufficient detail so as to be properly scrutinised by external 


 parties. 



https://www.cleanairalliance.org/ontario-municipalities-that-have-endorsed-gas-power-phase-out/

https://www.cleanairalliance.org/ontario-municipalities-that-have-endorsed-gas-power-phase-out/





 Beyond the IESO’s “no-regret” recommendations 


 It is disappointing that the IESO Pathways to Decarbonization (P2D) study concludes a 


 fossil gas moratorium can only begin in 2027, after up to 1500 MW of new gas 


 generation has been built and electricity emissions have risen. 


 The IESO’s goal to mostly decarbonize the grid by 2050 is incredibly late, given that the 


 province has numerous renewable options available now such as wind and solar, along 


 with long-term battery storage which would allow the energy to be used during high 


 demand periods. 


 The province could also import more hydroelectricity from Quebec, rather than ending 


 its contract with Hydro Quebec, as it did last year.  In contrast to the IESO’s 


 assessment, it is our understanding that Hydro Quebec does have excess electricity to 


 export.  Ontario may however need to sign long-term contracts to secure the extra 


 capacity. 


 The government also needs to invest a lot more in energy efficiency, demand response, 


 and DERs. 


 All of these measures would ensure Ontario can meet its growing energy demand while 


 decreasing electricity emissions. 


 This IESO report characterizes its scenario as decreasing emissions by  eight 


 mega-tonnes (Mt) in 2035  compared with the IESO’s  2021 Annual Planning Outlook 


 (APO) projection.  But the IESO’s APOs and P2D are projecting emissions levels that 


 are significantly greater than today.  The IESO’s  2022 APO  forecasts emissions from 


 electricity to rise to about 11 MT in 2030, and to over 19 MT in 2040 (from 6.8 MT in 


 2021 and 2.5 MT in 2017  ).  That means electricity  emissions will increase by over 400 



https://www.ieso.ca/en/Sector-Participants/Planning-and-Forecasting/Annual-Planning-Outlook





 per cent by 2030 and by almost 800 per cent by 2040 (compared to the 2017 level). 


 Decreasing projections slightly from higher projections does not indicate actual 


 decreases in emissions. Moreover, the IESO’s proposal does not get Ontario closer to 


 net zero emissions by 2035 in accordance with the coming federal Clean Electricity 


 Regulations. 


 Although the IESO’s plans on electricity generation are inadequate, some of its 


 assumptions in its scenario forecasts on other natural gas use are welcome.  This 


 includes buildings which were assumed to  transition  from predominantly fossil-fuelled 


 space and water heating to electric heat pumps for new residential and commercial 


 buildings by 2035 and industry which is assumed to see a broad substitution of natural 


 gas fuel to electricity. 


 In conclusion, the IESO P2D is deficient in terms of scoping out what Ontario could and 


 should be doing to increase electricity supply without increasing the sector’s emissions. 


 It makes little sense to wean other parts of the economy off of fossil fuels, including gas, 


 shifting them to electricity, only to increase the use of gas to generate the electricity 


 needed to power them. 


 We hope the Ministry will re-assess the need for new gas generation currently being 


 sought and choose a path that is consistent with the federal goal of having a net-zero 


 electricity sector by 2035, while paving the way for cheaper electricity costs for 


 ratepayers. 
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Toronto, ON 


M7A 2C1 


Canada 


 


P2D.Consultation@ontario.ca  


 


Re: Enwave’s Comments on the IESO Pathways to Decarbonization Study (ERO #019-6647) 


 


Enwave Energy Corporation appreciates the opportunity to provide feedback to the Ministry of Energy (MOE) 


on the IESO’s Pathways to Decarbonization report, published in December 2022.  The energy transformation 


needed in Ontario will be a significant effort. The IESO notes the need for tens of thousands of new clean 


megawatts will be needed to meet future electricity demands that are expected to be three times what they are 


today. Policymakers and regulators will increasingly need to look for other sources of clean resources to meet 


our net zero goals. It is worth recognizing that district energy, while not mentioned in the report, has the 


potential to play a critical role in a decarbonized grid.  


For additional background, Enwave is an industry leading commercial operator of community-based thermal 


energy systems that provides innovative, commercial, and sustainable energy solutions at scale. A private 


corporation owned by Ontario Teachers’ Pension Plan and IFM, Enwave has assets in Toronto, Markham, 


Windsor, London, and Charlottetown.  Through our district energy plants, we provide lower carbon, more efficient 


heating and cooling to our customers, reducing the need for traditional on-site boiler and chiller systems.  The 


centralized nature of our thermal energy assets will allow for more efficient adoption of low carbon technology 


across our network, enabling buildings connected to our system to benefit as we decarbonize our operations over 


time.   


 


Through local energy networks, district energy relieves the demands on the larger provincial grid’s generation 


and transmission system and improves local energy resilience in a cost competitive manner to the consumer.  Our 


customers include residential, commercial, institutional, municipal, hospitals and industrial users, many of which 


are critical infrastructure providing services to cities, the province and the country.   


 


With respect to the questions posed in the MOE’s public consultation on the Environmental Registry of Ontario 


(ERO), Enwave would like to provide feedback on some specific aspects that are most relevant to our business, 


and where we feel that district energy can provide the most benefit to Ontario’s electricity grid as we plan for a 


net zero future. 


 


Question 2: The IESO’s Pathways Study recommends beginning work on planning and siting for new resources 


like new long-lived energy storage (e.g., pump storage), nuclear generation and waterpower facilities.  


 


What are your expectations for early engagement and public and or Indigenous consultations regarding the 


planning and siting of new generation and storage facilities? 


 


With regards to battery storage, we recommend a review of the regulatory measures.  There is an opportunity to 


implement behind-the-meter battery storage to enable increased load-shedding by large users.  Additionally, to 


incent further implementation of battery storage, the ultralow electricity rate provided to residential customers 


should be considered for multi-residential buildings, and commercial and industrial sites for greater impact.  A 


broader implementation of the ultralow electricity rate would likely also lead to an increased use of thermal 


storage which would further reduce strain on the grid. 



mailto:info@enwave.com

http://www.enwave.com/
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Similarly, a review of regulatory requirements for microgrids, including safety measures in place, should take 


place.  In certain communities, implementation of a microgrid would alleviate strain on the broader electrical 


system, particularly if power is distributed across multiple properties. 


Question 3: The IESO’s Pathways Study shows that natural gas-fired generation will need to continue to play an 


important role in the system for reliability in the short to medium term. The IESO’s assessment shows that most 


of the projected Ontario demand in 2035 can be met with the build out of non-emitting sources, but some 


natural gas will still be required to address local needs and provide the services necessary to operate the system 


reliably.  


Do you believe additional investment in clean energy resources should be made in the short term to reduce the 


energy production of natural gas plants, even if this will increase costs to the electricity system and ratepayers? 


What are your expectations for the total cost of energy to customers (i.e., electricity and other fuels) as a result 


of electrification and fuel switching? 


We do believe that additional investments should be made in the short term to reduce energy production from 


natural gas plants.  It is imperative that the long-term benefits of decarbonizing the grid be considered presently, 


as it is crucial to have a clean grid as we focus on electrifying industrial processes and building heating.  It is 


also critical to remove the barriers currently in place to use existing infrastructure for load shedding.  That is, 


there should be a push to retrofit generators for emission controls so that they can connect to existing loads and 


help manage peaks.  This could help avoid new short-term gas infrastructure, as there is not a lot of available 


resources to meet this need currently.  Using existing infrastructure to manage loads is one solution that can 


enable the transition to a decarbonized grid, and with no additional capital investment required. 


Question 4: The IESO’s Pathways Study highlights emerging investment needs in new electricity infrastructure 


due to increasing electricity demand over the outlook of the study. The IESO pathway assessment illustrates a 


system designed to meet projected demand peaks almost three times the size of today by 2050, at an estimated 


capital cost of $375 billion to $425 billion, in addition to the current system and committed procurements. 


Please see supporting materials for illustrative charts on capacity factor and cost by resource type.  


Are you concerned with potential cost impacts associated with the investments needed? Do you have any 


specific ideas on how to reduce costs of new clean electricity infrastructure?  


In addition to optimization of existing infrastructure to manage peak loads as described above, Distributed 


Energy Resources can also play an integral role in electricity infrastructure planning.  DERs can provide value 


to both the bulk system and local distribution systems by contributing to peak load management, which could 


alleviate the need to build out generation for peaking, as well as the need for new or upgraded transmission 


lines. Regulatory constraints that exist for the buildout of DERS should be reviewed and additional funding 


pathways should be considered.  


Question 6: The IESO’s Pathways Study recommends greater investment in new non-emitting supply, including 


energy efficiency programs.  


Following the end of the current 2021-2024 energy efficiency framework how could energy efficiency programs 


be enhanced to help meet electricity system needs and how should this programming be targeted to better 


address changing system needs as Ontario’s demand forecast and electrification levels grow? 


Efficiency will be critical in meeting electricity demand requirements in the future. Enwave has a series of 


recommendations on this topic: 


• We recommend reviewing municipal and provincial building codes and standards and implementing 


revisions that better fit with advanced technologies and future-proof for the implementation of new 



mailto:info@enwave.com
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technologies.  With a push to standardize building codes across the province, including provisions that 


take into account increasingly stringent levels of energy efficiency will be key. 


• Increase the value of and access to incentives for retrofitting buildings, both residential and commercial, 


to encourage uptake in retrofitting energy efficient, low carbon heating and cooling solutions.  


Residential incentives currently only cover a small portion of the costs required to retrofit a home.  


Commercial retrofit incentives are challenging to access and are generally program-based with 


extensive application processes. 


• Encourage efficiency at an aggregate building scale to achieve a greater impact.  Programs have 


traditionally been designed for single buildings; however, there are greater opportunities for energy 


reduction through efficiency measures across multiple buildings connected to a district energy source. 


• Adjust current CDM frameworks to increase eligibility for new building connections.   In the current 


framework, all programs require baseline data and follow a retrofit model for incentives.  A program 


that incentivizes a district energy connection versus traditional boilers and chillers will increase 


adoption of district energy across Ontario.  For both heating and cooling, a district connection reduces 


the electricity requirements for the building compared to traditional on-site solutions (for example, for 


cooling, the energy requirements are 0.37 kw/ton compared to 0.9-1.2 kw/ton for a traditional chiller). 


• Shift to a more enduring CDM framework so that entities participating in CDM have more certainty 


over their investments, rather than the time-limited frameworks that have existed to-date.  


• Incentivize low carbon heating solutions such as geoexchange, which produces heating 3x more 


efficiently than an air source heat pump, and thereby reduce grid demand.  Projects that provide 


solutions with less energy requirements should be incentivized to a greater degree as they ultimately 


will decrease strain on the grid. 


• Provide R&D funding for feasibility studies and pilot projects for technologies such as deep geothermal 


and geoexchange as a way to re-risk commercial deployment of these technologies 


• In order to optimize current systems, upgrades to current system controls are required in order to make 


data more visible and usable.  Significant operational benefits on large systems, such as district energy 


networks, can be achieved through improved instrumentation and real-time tracking, load forecasting, 


and equipment dispatch strategies.  Operational improvements such as these often have low payback 


periods. 


 


Enwave continues to be a leader in the energy transition and is aligned with the province’s commitment to 


achieve zero emissions in the electricity sector. We will continue to do our part to support the decarbonization of 


Ontario’s energy system while providing reliable, affordable, low-carbon heating and cooling services to our 


customers. We appreciate the opportunity to provide comments and look forward to ongoing collaboration in 


support of shared objectives. 


 


Sincerely, 


 


 


 


Carlyle Coutinho 


President, North America 


Enwave Energy Corporation 
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The Honourable Todd Smith 


Minister of Energy 


77 Grenville St 


Toronto, ON   


  


Subject: Pathways to Decarbonization 


  


Dear Minister Smith,  


  


Thank you for the opportunity to provide comment as you consider the analysis provided by the IESO 


in its Pathways to Decarbonization Study.  


  


Evolugen currently owns and operates 49 renewable energy facilities in Ontario, including 21 


hydroelectric facilities, 4 wind farms, and 24 solar sites with a total installed capacity of 1,448MW. 


Evolugen is the Canadian platform of Brookfield Renewable Partners L.P. (Brookfield Renewable) a 


globally diversified, multi-technology, pure-play renewable energy company. As a renewable energy 


leader, Evolugen provides sustainable solutions designed to accelerate the transition to a low-carbon 


future in Canada.    


  


This consultation is timely. Ontario is entering a period of new electricity system needs, driven by 


increasing demand and the possible retirement of the Pickering nuclear plant. In addition to the 


comments below, we also support the submission and recommendations made by the Canadian 


Renewable Energy Association.  


  


Since the last major system renewal (brought on by the retirement of coal generation), non-emitting 


technologies have become more efficient, more reliable and less costly. Furthermore, federal 


investment tax credits for clean energy generation and clean technologies provide a rare opportunity 


to modernize and increase the province’s generating capacity at a reduced cost to ratepayers.   


  


Ontario stands favorably in contrast to other North American regions when it comes to constructing a 


net-zero electricity system that is big enough, economically viable, and entirely dependable for 


promoting extensive electrification. However, the challenge is significant and cannot be overcome 


through gradual pushes. Initiating this transformation immediately is crucial to ensure success.  


  


In addition to starting on the IESO’s “no regrets” actions immediately, we emphasize the need for the 


following:  


  


1. Developing a specific program to recontract existing wind generation.   


2. Launching rolling RFPs for renewable energy and non-emitting capacity to meet 


increasing demand.  







 


3. Giving Independent Power Producers in collaboration with First Nations the first 


opportunity to develop hydro in northern Ontario.  


4. New transmission  


  


Recontract Existing Wind Generation  


  


Ontario’s first wave of wind farms are approaching the end of their contracts and expected useful life. 


This provides the province with an opportunity to expand generation at significantly less cost than new 


greenfield wind farms.   


  


A repowered wind turbine not only boasts enhanced productivity in terms of output compared to its 


older counterparts, but also offers considerable cost savings and minimizes disturbance to the 


environment. This is made possible by utilizing existing civil infrastructure of the asset, by refurbishing 


or replacing mechanical (e.g. blades/gearboxes) / electrical components (e.g. generators). Repowering 


can be completed at a cost of ~$1.0M / MW compared to ~2.0M / MW for a new wind farm. 


Depending on site specific engineering recommendations, new turbines may be larger and can 


generate more energy on a similar footprint.  


  


To ensure that Ontario does not lose this existing energy we recommend the IESO develop a 


recontracting program (similar to the small hydro program) over the next 1-2 years. This framework 


will provide firms with the financial certainty required to undertake the engineering studies and 


community consultation needed to keep these assets operating for another 20-30 years. Furthermore, 


with supply chains challenged, this headway is required for firms to acquire the materials and labour 


required to keep gaps in generation to a minimum.  


  


More renewable energy  


  


Quebec has announced plans to add nearly 12,000MW of new wind capacity to its grid by 2045. This 


represents a quadrupling of today’s installed wind capacity. We recommend that Ontario set a similarly 


ambitious goal and announce a long-term and predictable sequence of rolling RFPs (every 2-3 years) 


to meet the increasing energy demand. This will provide developers with the planning horizon needed 


to develop projects at the lowest cost.  


  


Wind is a natural addition to Ontario’s grid:  


• More wind capacity enables hydroelectric power stations to prioritize capacity and 


dispatchability over energy production. In the long run, we anticipate that many 


hydroelectric dams will either refurbish their operations or implement on-site storage 


solutions to increase capacity, thereby replacing natural gas generation. As the lowest cost 


generating type – a surplus of wind generation will be required to make hydrogen via 


electrolysis, which will also replace some of the demand for natural gas.  







 


• Wind generation is more consistent at night, which aligns well with EV charging and 


allows the province to offer special (ultra-low) overnight tariffs to incentivize widespread 


adoption of EVs.  


  


To facilitate this expansion of wind – we recommend that the IESO and Hydro One release and 


maintain a comprehensive map with areas where integration to Ontario’s grid is possible and where 


long-term demand is forecast (similar to what was released by Hydro-Québec). This will allow firms to 


only concentrate development efforts (including outreach to municipalities) on areas where projects 


are needed and deliverable.  


  


More non-emitting capacity  


  


The penetration of affordable renewable energy will require more non-emitting dispatchable resources 


and capacity to meet demand during peak times. Significant advancements in the electricity sector 


include the emergence of battery energy storage systems (BESS) and their capacity to store 


intermittent power generation, releasing it during peak demand periods. As the costs of BESS continue 


to decline, it will facilitate the expansion of intermittent energy generation sources.  


  


While the majority of the storage systems that bid into the IESO LT1 RFP and E-LT1 RFP were lithium-


ion batteries, several other types of storage systems that offer longer discharge are under 


development and will increase the benefits storage can provide to the grid.   


  


We recommend the province continues to incentivize the procurement of non-emitting capacity.  


  


Hydroelectric  


  


We recommend the Ministry of Energy design a policy framework to allow for IPPs and First Nations to 


jointly develop new hydro sites in northern Ontario. For new hydro to be built, developers will need 


significant land tenure and long-term contracts priced significantly higher than the legacy hydro price 


in Ontario.  


  


There is also a meaningful opportunity to retrofit existing hydro to increase capacity via improved 


turbines, water management, and other technologies. Hydro-Québec has already started work on three 


of its hydroelectric dams to add 128MW of installed capacity with the goal of adding 2000MW by 2035 


via upgrades.  


   


Evolugen is presently replacing a turbine at its Red Rock facility that will increase the facility’s capacity 


from 41MW to 48MW. This extra 7MW will be dispatchable and produce additional energy. Currently, 


the IESO does not provide incentives for uprates. We recommend that the IESO enhance financial 


incentives, using existing procurement streams such as RFPs and re-contracting Programs, for 


companies to improve their existing dams.  



http://nouvelles.hydroquebec.com/fr/communiques-de-presse/1933/potentiel-dintegration-au-reseau-dhydro-quebec-pour-une-mise-en-service-en-2027-en-2028-et-en-2029/?fromSearch=1





 


Transmission  


  


New transmission corridors are paramount to enable the expansion of all the resources listed above. 


We are already seeing the impact that a relative shortage of transmission in Northern Ontario is having 


as many quality storage projects cannot be integrated into the grid. We recommend the province 


accelerate work with Municipalities and Indigenous Leadership to identify new corridors 


for transmission and launch an ambitious project to get these built.  


  


Conclusion  


  


Access to clean energy at an affordable cost is becoming a key determinant of jurisdictional 


competitiveness. To maintain its position of leadership, it is critical that Ontario lean on its legacy 


nuclear, wind, and hydroelectric assets and rapidly build out the resource types that are quickest to 


bring online, and are least expensive (wind, solar, storage). Policy predictability is critical for projects to 


have community support, be delivered on time, and at the lowest possible cost.   


  


 Evolugen would be pleased to discuss with you and your staff how we can action these 


recommendations.  


  


Sincerely,  


 


 
Rémi Moreau, MBA 


Vice-President, Government & External Relations 


 


Evolugen 


41 Victoria Street, Gatineau, QC J8X 2A1 


T 819.561.2722 ext. 3629 C 613.222.6152 


remi.moreau@evolugen.com  
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May 14, 2023  
 
Submitted via Environmental Registry of Ontario (ERO) Posting 
 


RE:  ERO Number: 019-6647  
IESO Pathways to Decarbonization Study 
Association of Power Producers in Ontario (APPrO) Submission 


I. Introduction 


The Association of Power Producers of Ontario (APPrO) is pleased to offer our recommendations on the 
IESO’s Pathways to Decarbonization Study (P2D) in response to ERO Posting 019-6647. APPrO is proud to 
have established itself as a leader in the industry, representing various power producers across Ontario. 
Founded in 1986, our member companies build, own, and operate power projects across Canada, and 
produce most of Ontario's electricity from clean and renewable resources, including nuclear, 
hydroelectric, natural gas, biomass, wind, and solar energy.  
 
APPrO’s goal is the achievement of an economically and environmentally sustainable electricity sector in 
Ontario that supports the business interests of electricity suppliers, ratepayers, and the provincial 
economy. APPrO plays a leadership role in the formation of energy policy and rules to facilitate 
investment in sustainable supply and efficient pricing of electricity in Ontario.  
 
APPrO welcomed the Independent Electricity System Operator‘s (IESO) “Pathways to Decarbonization” 
(“P2D”) report when it was released in December 2022. We called it an important milestone in 
understanding the challenges of meeting the province’s coming power needs, and supporting the 
transition to net-zero, while keeping reliability and affordability firmly in mind. 
 
We believe that ambitious net-zero goals have the potential to transform Ontario’s economy, and the 
way Ontario families and businesses use electricity. The costs of meeting targets will be significant, if not 
historic, and so it is critical that investment be directed toward productive technologies that support the 
energy transition without unnecessarily constraining economic growth and innovation. That being said, 
“policy beyond capability1” is in no one’s interest. 
 
APPrO has consistently noted that Ontario’s electricity system is already cleaner than California or 
Germany, representing only about 3 per cent of the province’s greenhouse gas (GHG) emissions. This 
Made-in-Ontario clean energy advantage is a powerful tool in the battle against climate change and 
means we have a power grid that is net-zero ready. Yet, Ontario’s electricity system will need to expand 
and transform as transportation, building heating and industrial sectors decarbonize through 


                                                           
1 Clean Air: The Policies and Politics of Pollution Control, Charles O. Jones. June 1978 
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electrification. This underscores the need to leverage existing infrastructure required to maintain system 
reliability while managing costs and retaining public support for Ontario’s’ net-zero journey.  
 
P2D, together with other initiatives to help Ontario’s economy prepare for electrification, such as the 
leadership of the province in launching the Electrification and Energy Transition Panel2, will provide a 
foundation for Ontario to lay out broad, longer-term objectives and guiding principles for power system 
planning to maintain Ontario’s clean energy advantage, manage future growth, and support 
decarbonization affordably and reliably.  The next steps beyond this phase, as we transition into detailed 
development of a plan and the approach to its implementation, will be critical in ensuring we achieve 
the end state objectives that we are seeking as a society. 
 
To this end, our submission is organized into the following sections: 


Executive Summary  
A Collective Target 


 Answering the Questions 
Unifying the Policy Streams 


 Planning is Critical 
 Governance is Needed 
 New Resources are Necessary 
 Conclusion 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


                                                           
2 https://www.ontario.ca/orders-in-council/oc-6982022 
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II. Executive Summary  


“A thoughtfully laid out blueprint crafted in partnership with all stakeholders is a much more prudent 
approach to a successful energy transition than unilateral, short-term decisions … Without an 
appropriate strategy, we will collectively fail to reach our climate goals or risk making an essential 
service unaffordable for many consumers.”3 


Electricity is key to Ontario’s prosperity, human welfare, and net-zero objectives: 


• System reliability, affordability, and sustainability will underpin policy decisions that shape the 
electricity grid of tomorrow. 


Ontario needs a reliable and affordable grid to remain attractive for business development and ensure 
future growth: 


• This will require unprecedented expansion of supply resources over the next 25 years, while 
continuing to extract the maximum value from the operation and renewal of existing resources. 


• Developers and owners need clarity, stability, and line of sight in electricity policy both to build 
new assets and maintain current ones.  


• A decisive and orderly plan is necessary as electrification and the energy transition continue to 
intensify. Equally, the transition to net-zero must err on the side of caution: i.e., planning well in 
advance and evaluating or assessing risk-weighted consequence of various options for electricity 
system evolution to avoid serious or irreversible consequences to critical system requirements 
including reliability, flexibility, and affordability. 


Bold leadership is needed to ensure we get the right balance: 


• Ontario needs to articulate its views on an integrated long-term plan that includes supply and 
the network infrastructure required to connect this supply.  


• This would include establishing clear and transparent objectives, technological options, and the 
roles, responsibilities, and expectations of participants in the sector in achieving those 
objectives. 


• By launching the Electrification and Energy Transition Panel, the province has made a key first 
step.  
 


III. A Collaborative Target 


“Electrifying technologies across various sectors, particularly transportation, manufacturing, and 
industry, could mean real progress in reducing overall provincial greenhouse gas emissions. 
Projections for just two elements of the Annual Planning Outlook’s (APO) electrification forecast – 
electric vehicles and a single steel plant furnace upgrade - estimate savings of more than 18 Mt by 


                                                           
3 Keeping Power Affordable Throughout the Energy Transition; David Dal Bello, Managing Director and Global Co-
Head of the Power, Utilities, and Infrastructure Group at RBC; February 10, 2023 
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2040. Though just a small piece of the broader decarbonization picture, this is more than enough to 
offset emissions from the electricity sector itself.”4 


The IESO describes the pathway to decarbonization as a “significant and complex undertaking that will 
require an extensive and collaborative effort to achieve.”5 While this is partially true, a focus on 
eliminating “all emissions” from the power system seems unrealistic.  


The Canadian target for both economy-wide and electricity grid emissions is net-zero, not zero.   


Net-zero allows for the careful balance between the amount of carbon that is produced and the amount 
that is removed from the atmosphere. Carbon offsets will play an important role as they will provide the 
necessary compliance flexibilities to help achieve a net-zero grid while balancing the need to maintain 
system reliability and affordability, with the pressures on the sector to support and enable broader 
economy-wide decarbonization. Ontario has one of the cleanest systems in the world when it comes to 
carbon emissions per kilowatt-hour. These emissions represent slightly more than 3% of Ontario’s total 
annual emissions6. Therefore, the effort and costs to reduce the final few percentage points of GHG 
emissions from electricity generation in Ontario may be much higher than necessary to achieve net-zero 
objectives.  


Reaching net-zero even by 2035 will require solving several large challenges. In this respect, P2D 
presents the need for two scenarios: integrated supply, and transmission system plans. The promise of 
future innovation must not come at the cost of narrowing existing policy options that can address our 
nearer-term challenges.  


These points underscore the importance of a “Made-in-Ontario” plan for net-zero in electricity. The 
work of the Electrification and Energy Transition Panel, in concert with energy sector participants and 
governments, will be a critical input into this approach. 


This said, APPrO agrees with the general direction of the study, particularly the need for unprecedented 
growth in supply resources over the next 25 years, while simultaneously extracting the maximum value 
from existing resources over that period to balance reliability and affordability, consistent with policy 
and other considerations. Thorough planning from source of energy, to point of consumption, will be a 
critical element to any credible plan for economy-wide decarbonization. Comprehensive engagement 
with all stakeholders and agencies is paramount to ensure success. 


APPrO agrees with the IESO’s assessment of risks that could de-rail a successful conclusion to the 
pathways process over time, and we recommend ramping up current efforts to provide sufficient 
options for long-lead time generation and transmission assets. A heightened sense of urgency is 
required to ensure that regulatory and permitting processes are not unreasonable barriers to success, 
and to ensure that capital, supply chain and labour resource challenges can be overcome. This will 
require cooperation within and between all levels of government, while working closely with all 
stakeholders and Indigenous communities.  


                                                           
4 IESO: The 2021 APO in 7 Graphs, December 10, 2021 
5 Pathways to Decarbonization; Ontario Independent Electricity System Operator (IESO), December 2022; p1. 
6 Environment and Climate Change Canada: National GHG Inventory  
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With respect to IESO scenario assumptions, APPrO is in general agreement with those laid out. We do 
question the assumption with respect to hydrogen (H2) manufacturing in Ontario, based on our current 
understanding of pilot projects now underway. Unlike the IESO’s view on H2 production, APPrO believes 
Ontario can eventually provide a robust H2 supply to meet the needs of the province.   


Finally, solving the conundrum of early-stage development costs for long-lead time supply projects 
requires more thoughtful consideration. As the IESO notes in P2D, to enable this work “the Ministry 
should work with the Ontario Energy Board (OEB) and the IESO to develop a process to recover pre-
development costs for OEB-regulated and IESO-contracted projects respectively, as applicable.”7 


IV. Answering the Questions 


It is nevertheless imperative that Ontario leads the way toward answers by articulating its vision for 
the sector. Without such direction, options will quickly narrow and produce unpredictable outcomes. 


There remain significant unanswered questions that are delaying progress in Ontario’s electricity sector.  


The “Big Questions” to unleash Ontario’s Energy Advantage are: 


• What do we mean by a net-zero electricity grid and what role do offsets play in achieving the 
objective? 


• What is the medium (up to 2040) and longer-term (after 2040) role of natural gas in supporting 
home heating and economic development, generating bulk system electricity, and the 
importance of support for clean fuels innovation and adoption? 


• What do we mean when we talk about “reliability”, “affordability” and “sustainability”? 
• What will be Ontario’s emissions targets within electricity generation? 
• What might be a reasonable supply mix that will produce the desired balance of reliability, 


affordability, and sustainability over the next 20 years? 
• Who pays, and how do we establish the framework to ensure that costs are responsibly 


incurred, especially for long-lead time infrastructure within a governance framework that can 
support investment from the private sector and leverage competitive capital investment in the 
province?  


• What is the role of the Government of Canada in policy and funding, and how do we align 
different federal/provincial/municipal frameworks for decarbonization? 


• What changes are necessary to the roles and responsibilities for the province and its energy 
agencies, and what are the opportunities and challenges to improve energy sector governance? 


• How will we source the capital and skilled labour required for the transition? 
• How does Ontario balance these questions while also facilitating economic growth? 


While many of these questions require collaborative answers - including different levels of government 
and many sector participants and stakeholders - it is nevertheless imperative that Ontario leads the way 
toward answers by articulating its vision for the sector. Without such direction, options will quickly 
narrow and produce unpredictable outcomes. The work of the Electrification and Energy Transition 
Panel will be critical in this respect.  


                                                           
7 Pathways to Decarbonization, p. 38 
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V. Unifying the Policy Streams 


“The challenges across jurisdictions are roughly similar – how to fundamentally transform one of the 
most critical parts of societal and economic infrastructure with unprecedented speed, and in a way 
that ensures coordination between policy and regulation, among different levels of government, and 
among the various public, private and civil society organizations involved in energy delivery.”8 


Much work has been done already on considerations for energy system planning and pathway 
improvement by the Government of Ontario, IESO, OEB and others. This knowledge now needs to be 
integrated into a foundational base to guide the sector through the step-change that is underway. 


 


 


 


 


 


 


 


 


 


 


 


VI. Planning is Critical 


The Government of Ontario must provide a clear energy roadmap that emphasizes maximizing our 
existing energy resources and demonstrates bold leadership to develop policy that clearly outlines 
long-term energy planning, including objectives, technological options, and the roles, responsibilities 
and expectations of industry and communities in achieving those objectives so that we can 
confidently accelerate our energy transition efforts.  


This is a critical time for Ontario’s electricity sector.  


Not only do we have long-term objectives and decisions that need to be considered, but we have near-
term needs that are equally critical in support of setting the foundation for a net-zero future. We need 


                                                           
8 Net Zero: An International Review of Energy Delivery System Policy and Regulations for Canadian Energy Decision 
Makers. Final Report April 4, 2022. Prepared by Michael Cleland and Monica Gattinger for Gattinger and Associates 
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to continue to procure the resources that the IESO has identified in its short-term resource adequacy 
plans, and thoroughly consider those which will be identified in its upcoming resource planning 
documents.  


Ontario faces a significant near-term, growing, and enduring supply gap to meet increased demand that 
will continue with electrification of the broader economy. At the same time, contracts for some existing 
resources will expire within the next decade, in most cases, well prior to the end of the useful life of the 
assets. This challenge requires a timely and appropriate solution for new and re-contracted resources to 
be in a position to help fill the gap and solve the supply shortfall. 


Because a reliable, affordable, and sustainable energy system requires ongoing investment to maintain 
existing assets, and to build new assets as they are required, effective planning is a critical issue in 
electricity system investment and operation. The planning tools of the recent past were perhaps suitable 
based on the relatively modest scope and challenges that faced the electricity system; however, the 
current suite of planning tools is inadequate for the much more significant expansion of the future 
system that will be required.  


At the same time, the Government of Canada is developing a Clean Electricity Regulation to enable its 
own vision of a net-zero pan-Canadian electricity grid by 2035, as well as developing a variety of 
financial instruments9 to support its vision.  


Canada is a large and diverse country; energy is produced and consumed differently across its distinct 
regions. The provinces and territories differ in terms of energy resource availability, infrastructure, 
industries, energy and environmental policies and regulations, energy market structures, consumer 
preferences, and weather conditions. These differences greatly influence current and projected energy 
trends.  


The Ontario electricity context is unique and must be both well understood and accommodated in the 
design and implementation of any federal policy. Federal-provincial discussions will have to take into 
consideration the unique challenges, and opportunities Ontario (or any other province) faces, with the 
ultimate goals of affordability, reliability and GHG reductions, consistent with Ontario’s constitutional 
jurisdiction over electricity, to ensure that Ontario is not treated in a discriminatory manner because of 
inconsistencies. 


Over the last 20 years, billions of dollars of capital have been invested into Ontario’s electricity system. 
These investments have led to the development of flexible natural gas-fired generation, nuclear 
facilities, and renewable power supplies at scale, while also phasing out coal-fired generation in the 
province. The costs associated with these investments continue to be recovered by customers across 
rate classes, as well as from the provincial tax base.  


The 2023 Federal Budget proposes an Investment Tax Credit (ITC) to support the accelerated build-out 
of clean electricity projects. However, this is only available to provinces which make a “commitment by a 
competent authority that the federal funding will be used to lower electricity bills, and a commitment to 
achieve a net-zero electricity sector by 2035.” While the federal government will seek feedback on these 


                                                           
9 The March 28, 2023, federal Budget (“A Made-in-Canada Plan: Affordable Energy, Good Jobs, and a Growing 
Clean Economy”) contains several targeted proposals for investing significant sums to support clean energy and 
electrification projects. 
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two commitments in the upcoming consultation on the clean electricity ITCs, no timeline yet for the 
consultation has been signaled. 


This provides the province with the opportunity to take the lead on defining what it believes should be 
Ontario’s “net-zero” plan in federal-provincial discussions.  


Without a “Made-in-Ontario” plan to rely on, we risk a clash of competing views, and mandates which 
cannot be an efficient outcome when reliability and affordability are table stakes for customers and 
governments alike. Imprudent decisions with respect to the future supply mix risks constraining the 
balance sheets of both households and businesses, and potentially weakening public support for the 
energy transition. 


Ontario needs to articulate its views on coordinated long-term energy planning, including objectives, 
technological options, and the roles, responsibilities, and expectations of participants in the sector in 
achieving those objectives. Currently, there is no specific requirement or process for the Government of 
Ontario to set broad objectives for the sector before the planning process starts. 


Planning processes that are robust, fact-based, open, and transparent, publicly contestable, and stable 
over time will contribute to the availability of information, and the fostering of competition that will 
help to encourage cost-efficiency over the longer-term. Planning mechanisms must recognize that some 
technologies have extensive lead times, and therefore to maximize resource optionality to meet 
Ontario’s needs, the identification of needs should occur earlier so that as many technologies as possible 
can effectively compete to provide affordable, reliable, and sustainable electricity. 


Bold leadership will ensure the energy sector has the best chance at balancing both the near- and long-
term needs, while ensuring a decisive and orderly transition in a time where evolving and emerging 
technologies will no doubt challenge and test Ontario’s longer-term objectives. This emphasizes the 
importance of long-term planning and IESO’s resource adequacy framework. However, as certain 
resources do not fit into the existing procurement structure and timelines, alternate mechanisms are 
required to enable these critical resources.  Specifically large, clean electricity infrastructure that has 
long development timelines and is likely to be employed irrespective of the final pathway to 
decarbonization, should be advanced and committed to in the near term.  


VII. Governance Improvements are Needed 


“The long-term energy planning process is lacking independent oversight. Proper long-term energy 
planning is essential to ensure the province has an adequate supply of energy that is also affordable 
to customers, especially with increasing electricity demand.10” 


APPrO recommended an improved approach to electricity planning in its 2021 Achieving Excellence in 
Electricity Planning – a Roadmap for Ontario.  


                                                           
10 Office of the Auditor General of Ontario. Ontario Energy Board: Electricity Oversight and Consumer Protection, 
November 2022 
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We commend it to the government for further consideration11. In this respect, amendments to the 
Electricity Act regarding the role of the OEB and IESO in energy planning would themselves provide an 
important signal of the government’s aims and ambitions for the Ontario electricity sector, and hence 
also to investors and operators. 


Transparency, stakeholder engagement, accountability and effectiveness should be the foremost 
objectives in the planning framework. Also, the government must be clear in setting broad objectives for 
the sector before the planning process starts. Unfortunately, the current planning framework lacks 
comprehensive and objective standards, as well as criteria against which the IESO’s planning activities 
are measured.  


Further, there is no specific requirement or process for government to set broad objectives for the 
sector before the planning process starts.  


This lack of objective standards also undermines efforts to improve regulatory oversight. As the Auditor 
General of Ontario notes: “The long-term energy planning process is lacking independent oversight. 
Proper long-term energy planning is essential to ensure the province has an adequate supply of energy 
that is also affordable to customers, especially with increasing electricity demand.12” 


APPrO’s proposed framework was based on the premise that the individual, short-term decisions of the 
IESO support Ontario’s long-term energy planning strategy and goals. Consequently, APPrO 
recommended an OEB review of the IESO’s proposed Implementation Plan (for example, as part of its 3-
year expenditures, revenue requirement and fees submissions) to ensure that it is consistent with the 
goals and objectives explicitly listed in the government’s long-term energy policy and subsequent 
directions to agencies. 


APPrO looks forward to the Electrification and Energy Transition Panel’s recommendations on oversight 
mechanisms as part of its review of the policy framework.  


VIII. New Resources are Necessary 


A significant challenge is planning for and investing in long-term asset development. For example, 
both nuclear power and hydroelectric resources require extensive permitting and regulatory approval 
timeline even to attain the option of constructing. These can often take the better part of a decade, or 
more. 


There is not one solution to achieve the desired objective of net-zero in an electricity system.   


A combination of clean energy technologies including nuclear, large hydroelectric, conventional 
renewables and clean fuel-derived generation, complemented by system balancing resources such as 
short- and long- duration storage assets will all be needed. 


Some basic observations however can be made: 


                                                           
11 Achieving Excellence in Electricity Planning – a Roadmap for Ontario. A Submission to the Ministry of Energy, 
Northern Development and Mines, Re: ERO 019-3007 Review of Ontario’s Long-term Energy Planning Framework, 
2021 
12 Office of the Auditor General of Ontario. Ontario Energy Board: Electricity Oversight and Consumer Protection, 
November 2022 
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• Continue to leverage Ontario’s existing, diverse supply mix. 
• Nuclear power and hydroelectricity will remain the foundation though play an increasingly 


important role. 
• Clean distributed energy resources will play an important role in reducing the investment and 


disruption associated with reinforcing electrical delivery systems – both transmission and 
distribution. 


• Natural gas remains a critical resource to support the flexible and reliable operation of Ontario’s 
clean electricity system and is well positioned to transition to clean fuels when economic 
conditions support the transition.  


To this end, there is increasing interest in upstream clean fuels (i.e., H2, RNG, ethanol, etc.), and 
integrating these more broadly as individual economics warrant would be a more effective solution and 
could potentially be more cost-effective than managing and storing the end carbon product (i.e., CCUS). 
However, a preliminary study by the Ontario Ministry of Natural Resources showed that up to 730 
megatonnes of CO2 could potentially be stored in a deep saline aquifer located in southern Ontario.  
Incumbent utilities (e.g., Enbridge and TC Energy) should be encouraged to accelerate the integration of 
clean fuels and made-in-Ontario CCS solutions into existing infrastructure. 


With regards to H2, it is a low-carbon energy source which has the potential to reduce or offset GHG 
emissions in a variety of applications. Clean H2 can allow energy to be effectively and efficiently stored, 
transported, and used in innovative ways to reduce GHG emissions, and help Canada reach its climate 
target goals by 2050. H2 has the potential to reduce carbon emissions in the electricity sector by 
blending it with natural gas in combustion. Continuing to prudently invest in research and development, 
as well investing in pilot projects to prove out both its production and interaction with existing 
infrastructure is a prudent approach to understanding its potential in Ontario’s electricity system and to 
managing cost impacts for customers. 


Prominent equipment manufacturers are motivated to prove out and further develop reliable H2 power 
production at scale. Pending results, this may prove beneficial to Ontario’s decarbonization plans. 


When evaluating the cost implications of H2 and other low-carbon fuels, there are three key 
considerations:   


• Life cycle carbon intensity of the fuel, including transport of the fuel.  
• Made-in-Ontario solutions and fuels, including both the fuel production infrastructure and the 


inputs to produce the fuel itself; and  
• The ability of the fuel to be produced off-peak, stored, and used to meet peak power needs.  


 
IX. Conclusion  


By “no regrets” APPrO understands this to mean an approach to electricity system management and 
operations that involves erring on the side of caution and planning well in advance. 


In this respect, planning mechanisms should recognize that some technologies have longer lead times, 
and to maximize resource optionality the identification of needs should occur earlier, and regulatory 
permitting processes commenced expeditiously. This can be accomplished by robust scenario planning 
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which is widely shared and tested through consultation with sector participants and stakeholders. As we 
continue to look to new build assets, and new resources, planning is key. 


Additionally, the Government of Ontario should ensure policy clarity (e.g., Long-Term Planning), in 
particular respecting environmental and socioeconomic goals, to help inform the direction of the sector 
and establish investor confidence, including providing timely and clear direction to agencies 
when/where required. Although planning is important, so is reiterating alignment with Ontario’s and 
Canada’s policies, as currently resources such as ITCs incentivizing clean energy, technology and fuels is 
set to expire by 2034, and to ensure greatest benefit to ratepayers, time is of the essence to seize on 
this opportunity for eligible projects. 


As decarbonization will be a collective effort, APPrO and our members, are committed to playing a 
constructive role in the development and management of an affordable, dependable, and sustainable 
system for the benefit of all Ontarians. We look forward to working with the Ministry of Energy and IESO 
as the next steps of P2D are consulted upon and implemented, as well as to engaging with the 
Electrification and Energy Transition Panel as is undertakes its equally important and complimentary 
work.  
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Appendix: Our Responses to the ERO Posting Questions 


1. What are your thoughts on the appropriate regulatory requirements to achieve accelerated 
infrastructure buildout?  Do you have specific ideas on how to streamline these processes? What 
are your expectations for early engagement and public or Indigenous consultations regarding the 
planning and siting of new generation and storage facilities? 


A significant challenge is planning for and investing in long-term asset development. For example, both 
nuclear power and hydroelectric resources require significant amounts of permitting and regulatory 
approvals time. These can often take the better part of a decade, or more. 


Accelerated infrastructure construction will require an effective framework for forecasting, resource 
planning, procurement, permitting, and commissioning.  


At the same time, processes to facilitate consultation and stakeholder engagement must include 
safeguards that preserve opportunities for meaningful participation. These opportunities are critical for 
hearing stakeholder concerns, establishing public support, and securing social license to operate 
facilities in communities. To preserve opportunities for participation and engagement, while 
accelerating infrastructure buildout, policymakers should look to drive efficiencies across and between 
the IESO, the OEB, the Ministry of Energy, and environmental regulators.  


Provided Ontario has a plan for electricity growth and achievement of net-zero on a reasonable 
trajectory, beginning the planning, siting and environmental assessment work needed now for new 
nuclear, hydroelectric, and long-duration storage facilities, as well as transmission infrastructure, should 
allow for faster implementation.  


But this also requires that that regulatory, approval and permitting processes are ready to manage 
future investment at scale. 


Solving the conundrum of early-stage development costs requires more thoughtful consideration. 


As IESO notes in P2D, to enable this work “the Ministry should work with the OEB and IESO to develop a 
process to recover pre-development costs for OEB-regulated and IESO-contracted projects respectively, 
as applicable.” 


2. Do you believe additional investment in clean energy resources should be made in the short term 
to reduce the energy production of natural gas plants, even if this will increase costs to the 
electricity system and ratepayers? What are your expectations for the total cost of energy to 
customers (i.e., electricity and other fuels) because of electrification and fuel switching? 


The thoughtfully planned introduction of proven technologies should be undertaken commensurate 
with system operability needs and overall system affordability. 


Currently, according to IESO, “Ontario's natural gas fleet can provide continuous, flexible energy year-
round and under all weather conditions, and there is currently no like-for-like replacement. This means 
natural gas will be needed until reliable replacements have been identified, put into service, and have 
demonstrated their capability.” 
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Nonetheless, the costs of meeting targets will be significant. It is therefore critical that investment be 
directed toward productive technologies that support the energy transition without unnecessarily 
constraining economic growth and innovation. “Policy beyond capability” is in no one’s interest. 


3. Are you concerned with potential cost impacts associated with the investments needed? Do you 
have any specific ideas on how to reduce costs of new clean electricity infrastructure? 


Significant variation in policy outlook between political parties has existed in Ontario for decades. Each 
successive government has translated its general policy priorities into changes of direction in electricity 
institutions.  


While this has often led to significant new generation additions and resulted over time in a very clean 
electricity system, it has also resulted in major legacy costs to customers, arising from changes in policy 
direction or hurried initiatives.  


There is a universal desire for the electricity system to be as cost-efficient as possible over the long-
term. Therefore, planning processes that are robust, fact-based, open, and transparent, publicly 
contestable, and stable over time will contribute to the availability of information and fostering of 
competition (where practical) that will help to encourage cost cost-efficiency over the long long-term. 


APPrO has not modelled the potential cost impacts associated with the investments needed in Ontario 
resulting from the energy transition but based on published analysis and findings from other 
jurisdictions, we understand the costs of replacing natural gas-fired generation in the short-term to be 
extremely significant.  


• In its Decarbonization and Ontario’s Electricity System study, the IESO’s modelling of how to replace 
gas by 2030 would require more than $27 billion to install new sources of supply and upgrade 
transmission infrastructure. This translates into a 60 per cent or $100 increase on the average 
monthly residential bill. High electricity costs may deter consumers from investing in carbon 
reduction, such as through electric vehicles or new equipment. Further noting that, in reality, there 
are significant practical reasons why it would not be possible to build substantial amounts of new 
supply and reorient the system to incorporate it by 203013.  


• The IESO’s most recent work (Pathways to Decarbonization) points out that “In all, the bulk system 
expansion needed to enable decarbonization in this scenario would require an investment in the 
range of $375 to $425 billion.”14 


• PJM has modelled the expected replacement MWs needed from renewable resources to replace 1 
MW of natural gas-fired generation and found the following to be average values: Solar – 5.2 MW; 
Onshore Wind – 14.0 MW; Offshore Wind – 3.9 MW.  


• As renewable penetration increases, the effective load carrying capacity of standalone renewable 
resources decreases due to portfolio effects of increased intermittent renewable supply on the 


                                                           
13 Independent Electricity System Operator: Decarbonization and Ontario’s Electricity System, October 2021 
14 Pathways to Decarbonization,  
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system. For an example of how this has been modelled in other markets, see Energy Transition in 
PJM15 


4. Do you have any comments or concerns regarding the development and adoption of hydrogen or 
other low-carbon fuels for use in electricity generation? What are your thoughts on balancing 
the need for investments in these emerging technologies and potential cost increases for 
electricity consumers? 


Hydrogen is a low-carbon energy source which has the potential to reduce or offset emissions in a 
variety of applications. As the world moves toward net-zero, hydrogen will be a critical tool in the fight 
against climate change.  


Clean hydrogen can allow energy to be effectively and efficiently stored, transported, and used in 
innovative ways to reduce GHG emissions, and help Canada reach its climate target goals by 2050. 


Hydrogen can reduce carbon emissions in the electricity grid by blending it with natural gas in 
combustion. Continuing to prudently invest in research and development as well investing in pilot 
projects to prove out this technology is a prudent approach to understanding the potential for hydrogen 
in Ontario’s electricity system and to managing cost impacts for customers. 


Investigating hydrogen storage at scale, where hydrogen produced during off-peak times and periods 
can be stored in sub-surface salt caverns, will be important to ensure hydrogen can achieve its full 
decarbonization potential, including for use as a fuel in peaking power and dispatchable generation.  


There will be a cost to investigate the role of hydrogen and develop the pilots and subsequently 
commercial scale projects that will support the long-term requirements of the electricity system, and 
support for decarbonizing (which will relieve the demand for grid power) the industrial sector as well as 
transportation and mobility.  That cost will either be borne by the ratepayer or the taxpayer.   


There will be a premium for cleaner fuels development and implementation until such fuels (hydrogen 
or other low carbon fuels) reach economic parity with those they seek to displace. To be successful in 
developing these low carbon fuels, there are two options. The first is government subsidization (much 
like what occurs with diesel in remote regions), or the second option is there should be a regulatory or 
market-based mechanism implemented that allows for a pass through, to a certain extent (incentivizing 
competition) to the ratepayer (e.g., B.C. GGRR). 


5. Following the end of the current 2021-2024 energy efficiency framework how could energy 
efficiency programs be enhanced to help meet electricity system needs and how should this 
programming be targeted to better address changing system needs as Ontario’s demand 
forecast and electrification levels grow? 


Increased energy efficiency, as well as conservation and demand management (CDM) should continue 
to be promoted. However, none of these can by themselves address the demand growth picture 
unfolding with respect to total economy decarbonization where electricity is required to increasingly 
displace fossil fuels. 


                                                           
15 Energy Transition in PJM page 14 
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6. A recently released assessment estimates that there may be potential to develop 3,000 to 4,000 
megawatts of new hydroelectric generation capacity in northern Ontario and 1,000 megawatts 
in southern Ontario. What are your thoughts on the potential for development of new 
hydroelectric generation in Ontario by private-, Indigenous- and government-owned developers? 


Unlocking potential hydroelectric generation can be a clean and reliable “Made-in-Ontario” solution to 
help meet the province’s growing electricity needs. 


IESO has detailed inventories of waterpower potential across this province, and the Ministry of Natural 
Resources and Forestry (MNRF) needs to update and streamline its “Crown Land Access” Policy to make 
Crown land available for new applications.   


APPrO endorses P2D’s recommendation that planning and siting work to identify potential new 
hydroelectric projects should begin now, and that a process should be established to recover pre-
development costs for these long-lead time projects. 


Mechanisms must be put in place to enable new waterpower development proponents to recover 
reasonable pre-development/pre-construction costs. As it currently stands, it will most likely take 7-10 
years to permit, engineer and build a new hydroelectric facility, and Ontario currently does not have a 
standardized mechanism to pay for the early-stage development (permitting, planning, Indigenous 
engagement, etc.) 


There are two ways to do incentivize developers to act – either undertake a series of RFEIs, RFPs or 
utilize grants/subsidies. In the case of RFPs, a good “cadence” of them is required, spaced out at regular 
intervals so that developers will continue to invest in their projects.  


A partnership role for Indigenous communities is a prerequisite: Simply consulting Indigenous 
communities on planned system developments has never been a sufficient approach to electricity 
system planning: these communities expect to be full partners in the transition to a decarbonized 
future, and rightfully so. 


As most of the new hydroelectric development will be done in Northern Ontario, First Nations will either 
be the proponent, or a key part of the development team and meaningful early consultation is essential. 


7. While the capital costs for hydroelectric generation may be higher than nuclear, wind, solar, and 
natural gas, do you support investing in large scale hydroelectric assets that may operate for 
over a hundred years? 


For the electricity system to be as cost-efficient as possible over the long-term, multi-generational 
consideration is critical. Short-term outlooks do not capture the full potential of assets that are built to 
serve the province for 50-100 years.  


This applies equally to the question of capital costs: over the long-term, even very high capital costs may 
be amortized economically, for example, hydroelectric developments at Niagara Falls. More than a 
century after coming into service, Sir Adam Beck I GS is still powering Ontario’s economy and net-zero 
efforts at a very low cost. 
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Every development opportunity should be considered based on its own electricity characteristics, as well 
economic, environmental, social merits, and Indigenous participation. Should a particular project be 
considered worthy on careful analysis, the size of its capital cost should not be a barrier. 


8. Transmission will also be required to balance intermittent supply with dispatchable supply (such 
as natural gas and energy storage) and meet demand in regions with retiring assets. What steps 
should be taken to ensure that transmission corridors can be preserved, and lines can be built as 
quickly and cost effectively as possible? 


As noted above, provided Ontario has a plan for electricity growth and decarbonization management, 
beginning the planning, siting and environmental assessment work needed now for new transmission 
infrastructure, could allow for faster implementation of the supply required to achieve net-zero. 


APPrO supports P2D’s recommendation that IESO “should work with government and system 
transmitters to identify new, and protect existing, corridors of land as well as rights of way that will likely 
be needed for future transmission lines.” 


 


 








                            
 
 


May 12, 2023 
 
Environmental Registry of Ontario 
 
 
SUBJECT: Response to IESO’s Pathway to Decarbonization Report 


FirstLight Power (FirstLight) is pleased to provide its comments on the Ministry of Energy’s February 13, 
2023, Environmental Registry of Ontario (ERO)1 request for “feedback on the findings of the Pathways to 
Decarbonization (P2D study)… and in particular, the IESO’s “no-regret” recommendations.”  


FirstLight is a leading clean power producer, developer, and energy storage company serving North 
America. With a diversified portfolio that includes over 1.6 GW of operating renewable energy and energy 
storage technologies and a development pipeline with 2,000+ MW of solar, battery, and offshore wind 
projects, FirstLight specializes in hybrid solutions that pair hydroelectric, pumped-hydro storage, utility-
scale solar, large-scale battery, and offshore wind assets. 


Recently, FirstLight announced that the company completed the planned integration of H2O Power, the 
third largest provider of hydroelectric power in Ontario. 


The H2O Power portfolio is comprised of eight hydroelectric generating stations of over 150 MW of 
generating capacity and an annual production of nearly 900,000 MWh, three control dams, and 140 km 
of transmission lines that deliver clean, reliable, and flexible power to Ontario. Over the last ten years, 
H2O Power has completed significant upgrades to its fleet of hydroelectric generating stations. The more 
than $110 million upgrade program consisted of turbine refurbishments, runner replacements, generator 
rewinds, and transformer replacements.   
 
FirstLight is majority owned by the Public Service Pension Investment Plan, one of Canada’s largest 
pension funds. 
 
General Comments 


FirstLight welcomed the Independent Electricity System Operator (IESO) “Pathways to Decarbonization” 
report when it was released in December 2022. 


The Pathways to Decarbonization report, together with other initiatives to help Ontario’s economy 
prepare for electrification, such as the “Electrification and Energy Transition Panel,“ will provide an 
opportunity for Ontario to lay out broad, longer-term objectives and guiding principles for energy planning 
that manage future growth, and support decarbonization affordably and sustain Ontario’s strong record 
of energy and hydro power reliably. 


FirstLight and H2O Power are committed to continue playing a constructive role in building and 
maintaining a reliable, affordable and sustainable system for the benefit of all Ontarians.  


                                                           
1 ERO 019-6647: On December 15, 2022, the Independent Electricity System Operator (IESO) released the 
“Pathways to Decarbonization” (P2D) study. The Ministry of Energy is seeking feedback on the findings of the P2D 
study in this consultation and in particular, the IESO’s “no-regret” recommendations. 
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We believe that the H2O Power assets are ideally positioned to help the province of Ontario meet its 
growing clean energy needs in the decades ahead. By providing high-capacity factor zero-emissions 
hydroelectric power, along with considerable storage capabilities in the associated river systems, the 
assets will assist Ontario in integrating significant planned new additions of wind and solar capacity. 
Further, as these assets are situated in the north, with their strong reliability of generation, it’s system 
flexibility and the very real expectation of significant long-term growth in the area (Ring of Fire), they are 
very important to Ontario’s long-term energy needs in the area.  


FirstLight will be exploring potential expansions or upgrades of the H2O facilities as well as considering 
new hydro development projects that present opportunities to meet the growing clean electricity needs 
outlined in the Pathways to Decarbonization report. 


The H2O Power facilities were constructed many decades before the advent of the energy market. They 
were designed and operated to provide safe, renewable and reliable energy to local communities and 
industry, manage water levels for flood control, recreation, fisheries, and provide other non-electricity 
benefits. Assisted by stable revenues under existing contracts, the facilities have been continually 
maintained and refurbished over the decades through planned capital reinvestments and are considered 
perpetual assets. They can continue to operate indefinitely with coordinated long-term reinvestments 
and Capex planning. These proven facilities provide both baseload and peaking generation and provide 
value to Ontario’s electricity system.     


Moreover, as the IESO looks to meet a Provincial electricity system mandate by 2050 as outlined in the 
Pathways to Decarbonization Report (P2D), which entails an aggressive electrification program, the 
retention of these dispatchable, zero-emission H2O Power facilities is an important component of the 
solution to achieve Ontario’s power demand growth and decarbonization goals.  The IESO has already 
outlined an aggressive program of procurements for new resources, and this program would need to be 
further expanded to retain existing resources that would otherwise face economic challenges, including 
the possible need to retire otherwise useful and valuable resources.  The IESO’s job of maintaining 
reliability with zero emissions will only be made more difficult if the province loses any amount of existing 
zero emissions hydro resources.    


FirstLight remains concerned that the IESO is undervaluing the contributions of existing hydro resources 
towards meeting numerous important goals which include, but are not limited to, contributions to 
Ontario’s electricity system.  Specifically, the contributions of these resources to local communities, water 
management, and to Ontario’s decarbonization goals has not been fully recognized by the IESO to date.   


An Integrated Short-, Medium- and Long-Term Approach for hydro is required. 


FirstLight agrees that “Significant investments in capital, materials and labor will be required to build out 
a fully decarbonized system.2” and proposes a targeted approach to ensuring that investment begins now, 
is measured and is sustained over time to facilitate the creation of the supply chain, human resource and 
community capacity required.  FirstLight makes four (4) recommendations, as summarized below, for an 
integrated approach that addresses short, medium and the long-term needs outlined in the P2D report. 


1. Secure existing waterpower facilities now for the future 


 Developers and owners need policy clarity and stability both to build new assets and maintain 
current ones. The economies of scale of expansions rely on the continued economics of the 
existing assets. 


                                                           
2 P2D Report, Page 4 – “Addressing Risks” 
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 The Hydro Contract Initiative Contracts (HCI) for H2O facilities expire at the end of the decade, 
compromising our ability to make the required long-term sustaining capital investments. 


 For more than two (2) years H2O and the OWA have worked with the Independent Electricity 
System Operator (IESO) to develop a Program to re-contract existing non-rate regulated 
hydroelectric facilities, in accordance with the Cabinet Directive of January 2022 and the 
Minister of Energy’s letter to the IESO of October 2022. 


 There remain a small number of extremely important outstanding policy design issues that 
will require government decision and direction in the immediate future. 


 FirstLight is a proponent of the expansions, upgrades, and new developments necessary to 
help meet Ontario’s emergent and enduring capacity and energy shortfalls in the years ahead, 
including the recontracting of power from existing H2O assets in a fair manner. 


 FirstLight hopes that this will serve as the framework for the >10MW facilities which we 
expect to be included in the Program. 


 With resolution of these key issues, Program implementation is expected by September 2023, 
securing these assets for another twenty (20) years. 


 
2. Optimize operating assets in the immediate term 


 There is a significant opportunity for refurbishment and upgrades at H2O’s stations, a number of 
which can be completed by 2030. FirstLight believes that through an expansion program it can 
provide approximately 28% more capacity from its existing sites by 2030.  


• Further, depending on the IESO’s needs, FirstLight has investigated the potential to 
completely redevelop our Eastern facilities and we could achieve up to 92MW and 
282MW of incremental capacity under an 8-hour and 4-hour capacity window, 
respectively. These redevelopments would be done in partnership with the First Nations 


 The Minister of Energy’s letter of October 5,2022, to the IESO (referenced above) includes 
specific instruction to “provide incentives for facility upgrades and expansions that lead to an 
increased value to the electricity system”. 


 The 2023 federal budget included specific and targeted (though time-bound) measures to 
encourage investments in refurbishments of hydroelectric facilities through an Investment 
Tax Credit. 


 The Program that secures existing facilities should provide opportunity to also include 
upgrades and expansions of facilities through a reasonable return on the capital investment. 
FirstLight believes these can be implemented concurrently (i.e. September 2023). 


 
3. Begin planning, siting and predevelopment work today to identify potential new hydroelectric 


projects 


 As noted in the “no regrets” section of the P2D Report, “Sector partners should begin planning 
and siting work to identify potential new projects, including hydroelectric to allow for faster 
implementation.”.3 This is further bolstered in the Addressing Risks section which states that 
“Preliminary work should begin now so that options are available in the 2030s and beyond.4” 


 This theme of “starting now” is also strongly supported through the Northern Ontario Hydro 
Report (NOHO) report which, in addition to site or regional specific recommendations, 
suggested the commencement of a collaborative approach to a longer-term outlook and 


                                                           
3 P2D Report, Page 38 
4 P2D Report, Page 4 
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assessment to effectively plan and develop transmission and hydroelectric assets in northern 
Ontario. 


 Importantly, in both the P2D “Assumptions” document and the background materials to the 
NOHO Report, specific “sites” were rolled up into regional evaluations, both using inventories 
previously commissioned by the OWA and government (i.e. the sites are known). 


 As virtually all of these “sites” are located on provincial Crown land, administered by the 
Ministry of Natural Resources and Forestry, the first and imperative step in “beginning” 
further development is securing site access, as supported by a streamlined “Crown Land 
Access” Policy and Procedure, focused on predevelopment work and early Indigenous and 
community engagement. 


 This alignment across government ministries to “ensure that regulatory, approval and 
permitting processes are ready”5 could be completed in 2023 and reasonably enable the 
managed development of up to 1,000 MW of new greenfield hydro by 2035 and the balance 
of proven sites between 2035 and 2050. 


 In order to assure a consistent, measured and paced build out of new hydro, the government 
should initiate and sustain a regular and predictable cadence of new procurements, linked to 
predevelopment, for at least the next decade. 


 
4. Develop and implement a process to recover reasonable pre-development costs 


 Again, as articulated in the P2D Report, the Ministry of Energy should work with the Ontario 
Energy Board (OEB) and the IESO to develop a process to recover pre-development costs for 
OEB-regulated and IESO-contracted projects respectively, as applicable6. FirstLight agrees and 
suggests that this work include collaboration with those sectors most affected (e.g. 
hydroelectricity). 


 Particularly with respect to new hydro opportunities, it will be important that the process(es) 
designed to recover pre-development costs not only include those costs associated with 
regulatory processes but provide opportunities for Indigenous (and other) communities to 
effectively participate as project proponents or partners. 


 Previous OWA assessments of “predevelopment” costs suggested that the regulatory 
approvals process had increasingly become a “fixed cost”, regardless of project size.  Efforts 
to streamline and enhance permitting and approvals processes7 can contribute to reducing 
the cost recovery requirements. 


 A number of mechanisms have been utilized in the past in this context (Loan Guarantees, 
Price Adders, Taxation Resource Revenue Sharing, Infrastructure Funds) that should be 
evaluated and assessed in order to design a “fit for purpose” approach. 


 


Answering the Questions 


FirstLight would like to respond to four of the IESO’s “no regret” nine recommendations: 
 


1. The IESO’s Pathways Study recommends streamlining regulatory, approval and permitting 
processes, citing that it can take five to 10 years to site new clean generation and transmission 
infrastructure. 


                                                           
5 P2D Report, Page 5 
6 P2D Report, Page 38 
7 P2D Report, Page 35 
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What are your thoughts on the appropriate regulatory requirements to achieve accelerated 
infrastructure buildout?  Do you have specific ideas on how to streamline these processes? 


A. FirstLight endorses the IESO’s P2D study recommendation that planning and siting work to 
identify potential new hydroelectric projects should begin now and that a process should be 
established to recover pre-development costs for these long lead time projects. 
 
At a high level, FirstLight believes in a planning process that is robust, fact-based, open and 
transparent, publicly contestable and is stable over time. 
 
One of the big issues is the importance of addressing the challenge of planning for and investing 
in long term development. For hydro, a significant amount of time is needed. Begin the planning, 
siting and environmental assessment work needed now for new hydro-electric and long duration 
storage facilities, as well as transmission infrastructure, to allow for faster implementation. 
Ensure that regulatory, approval and permitting processes are ready to manage future investment 
at scale. 
 
Waterpower development and expansion almost invariably requires the direct involvement of the 
Ministry of Natural Resources and Forestry (MNRF) through the provisions of the Public Lands Act 
(Crown Land Access, Tenure) and the Lakes and Rivers Improvement Act (location, construction 
and operation of a hydroelectric facility).  
 
MNRF need to update and streamline its “Crown land Access” Policy to make Crown land available 
for new applications. The Ontario Waterpower Association (OWA) has been working with the 
MNRF on this for some time. It is also imperative that MNRF policies and procedures are aligned 
with “start now” approach and that the organization has the capacity and commitment to 
achieving the timelines for new hydroelectric development and facility upgrades and expansions. 
 
FirstLight would like to see certainty surrounding new build hydro development opportunities. 
MW targets should be clearly identified a decade in advance. If an RFP mechanism is to be 
employed, then these should have regular cadence to them, and be spaced out at regular intervals 
so that developers will continue to invest in their respective projects.  
 
In conjunction with an early identified series of RFP’s, FirstLight believes that a mechanism must 
be put in place to enable new hydro development proponents to recover reasonable 
predevelopment/preconstruction costs. As it currently stands, it will most likely take 7-10 years 
to develop and build a new hydro facility and we don’t currently have a mechanism to pay for the 
early-stage development (permits, planning, First Nation outreach, etc.) 


Solving the conundrum of early-stage development costs requires thoughtful consideration and 
consultation with industry. 


As the IESO notes in the P2D study, to enable this work “the Ministry should work with the Ontario 
Energy Board (OEB) and the IESO to develop a process to recover pre-development costs for OEB-
regulated and IESO-contracted projects respectively, as applicable.” 
 
FirstLight proposes that pre-development costs should be recovered if a project proponent 
achieves certain development milestones associated with a Request For Expression Of Interest. 
The funds could come from a development fund through Infrastructure Ontario. 
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While recently announced Canadian federal ITC provisions are welcome, this mechanism would 
not compensate developers until after project completion.  


2. The IESO’s Pathways Study recommends beginning work on planning and siting for new resources 
like new long-lived energy storage (e.g., pump storage), nuclear generation and waterpower 
facilities. 


What are your expectations for early engagement and public or Indigenous consultations 
regarding the planning and siting of new generation and storage facilities? 


A. A partnership role for Indigenous communities is a prerequisite: Simply consulting Indigenous 
communities on planned system developments has never been a sufficient approach to electricity 
system planning: these communities expect to be full partners in the transition to a decarbonized 
future. 
 
As most of the new hydro development will be done in the north, the First Nations will either be 
the proponent, or a key part of the development team and early consultation and accommodation 
is a must. 


It is FirstLight’s expectation that, particularly for new northern hydro development, Indigenous 
communities will be proponents of or partners in projects. While “early” engagement is certainly 
expected, as important is “ongoing” engagement as a project moves from a high-level concept to 
the planning and potential development stages.  For waterpower, this is specifically articulated in 
the OWA’s “Class Environmental Assessment” (Section 7 – Engaging and Involving Indigenous 
Communities) as well as in MNRFs Guidance under the Lakes and Rivers Improvement Act 
(Location Approval). It is insufficient to limit engagement to only the early stages of a potential 
project at which time its viability has yet to be determined. 


 
7. The IESO’s Pathways Study includes a scenario for over 650 MW of new large hydroelectric 


capacity to meet system needs in 2050. 


What are your thoughts on the potential for development of new hydroelectric generation in 
Ontario by private-, Indigenous- and government-owned developers? 


While the capital costs for hydroelectric generation may be higher than nuclear, wind, solar, and 
natural gas, do you support investing in large scale hydroelectric assets that may operate for over 
a hundred years? 


A. OPG’s Northern Hydro Report identifies 3,000-4,000 MW of new potential hydroelectric projects. 
We believe that the estimate of 650 MW of new large hydroelectric capacity identified in the P2D 
report really underestimates the ability of the industry and we think it can be implemented by 
2035, and not 2050, with the right incentives for developers.  
 
FirstLight strongly supports the development of new hydroelectric generation in Ontario by 
private, Indigenous, municipal and government owned developers as well as partnerships 
between the range of owners.  This range and diversity of ownership is already the case for 
Ontario’s 224 existing hydroelectric facilities and is a core strength of the industry in the province.   
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Yes, hydro assets if properly maintained can operate indefinitely. H2O currently operates seven 
facilities that are more than one hundred years old. Because of their long-lived nature, contract 
terms can be longer which lowers the price to Ontarians and serves as an energy price stabilizer. 


FirstLight strongly supports investing in all scale of hydroelectric assets and agrees it is critical to 
assessing options and developing long term plans that the respective lifespans of asset classes be 
considered. Ontario’s heritage hydroelectric fleet moderates’ electricity prices today and the 
planned and predictable addition of new hydro (expansions, upgrades, retrofits and greenfield) 
will have the same effect for decades to come. 


8. The IESO’s Pathways Study suggest that significant transmission capacity will be needed to help 
balance intermittent sources of electricity (e.g., wind and solar) and to ensure cost-effective 
supply can be delivered to meet growing demands from electrification and economic growth. 


Transmission will also be required to balance intermittent supply with dispatchable supply (such 
as natural gas and energy storage) and meet demand in regions with retiring assets. 


What steps should be taken to ensure that transmission corridors can be preserved, and lines can 
be built as quickly and cost effectively as possible? 


A. One of the challenges faced by the hydro sector is the geography of Ontario. Unlike other 
renewables, siting of hydro resources can't be moved closer to load centers, thus making planning 
for transmission concurrent with the commissioning of new hydro is a critical component in the 
overall decarbonization strategy.  


With respect to enabling new hydro, FirstLight supports the NOHO Report recommendation that 
a collaborative approach (including the participation of Indigenous and other communities) be 
taken to coordinate the concurrent build out of required transmission with new generation.  As is 
the case for new generation, predevelopment and siting work should begin now.  In the north, 
this will also necessitate the active support of MNRF as transmission lines will inevitably be 
partially situated on provincial Crown land. 
 
Specifically, FirstLight strongly emphasizes the immediate need for a planned and collaborative 


approach for a transmission “Corridor” from Northern Ontario to the loads in the South to unlock 


upgrades and new-built hydro/storage. FirstLight does not believe that project proponents will 


start spending development money without a certain assurance of that Corridor becoming a 


reality. 


Energy Storage  


Energy storage resources have enormous potential to accelerate electrification and grid modernization. 
Decarbonization is critical to ensure that fuel switching from fossil fuels to electricity has maximum carbon 
reductions. Expansion is critical to ensuring that there is sufficient electrical energy and capacity to take 
on new load from the expected fuel switching and electrification. 


FirstLight believes in both the viability and potential of pairing energy storage with hydropower to provide 
even greater flexibility /peaking capability, as well as balancing load.  We also believe in the viability of 
stand-alone energy storage – both chemical and pumped storage. 







Page 8 of 8 
 


FirstLight notes that the current IESO energy storage procurement targets appear to be low, whereas the 
total reliance on hydrogen (15,000 MW by 2035) as storage/flexibility could be problematic given that 
clean hydrogen has not yet reached commercial maturity.   


Final Thoughts  


This is a critical time for Ontario’s electricity sector.  


Ontario faces a significant near term, growing and enduring supply gap to meet increased demand that 
will continue with electrification of the broader economy. At the same time, contracts for some existing 
resources will expire well within the next decade, in most cases, well prior to the end of the useful life of 
the assets. This challenge requires a timely and appropriate solution for new resources to be in a position 
to help fill the gap and solve for the shortfall.  


FirstLight believes that expansion of existing hydro facilities and the development of new hydro in 
northern Ontario is one of the important keys to achieving the province’s decarbonization goals. 


Sincerely, 


 


Alicia Barton,  


President and CEO of FirstLight Power 
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Executive Summary 
 
Hydro One is pleased to offer its response to ERO Posting 019-6647 regarding the 
Independent Electricity System Operator’s Pathways to Decarbonization Study (Pathways). 
Everyday Hydro One delivers safe, reliable, and affordable electricity across its expansive 
network of distribution infrastructure to nearly 1.5 million customers and its transmission 
network to virtually every home and business in Ontario. 
 
Hydro One’s close relationship to customers of all size provides deep line-of-sight into the 
importance and potential of electricity to power everyday life, the economic development of 
Ontario and its future. With this perspective, Hydro One respectfully submits the following 
observations: 
 
The Energy Transition The challenges and opportunities are all encompassing. There 


can be no energy transition without transmission. 


Our Clean Energy Advantage 
To maintain its advantage, Ontario must streamline and 
coordinate planning, including adopting a portfolio approach to 
Environmental Assessments. 


Customers First The priorities of the people and businesses of Ontario must 
guide policy and decision making.  


Modern Grid Requires 
Modernization 


It is incumbent on planners to enable energy companies to start 
preparing the grid for the operational challenges of the future. 


Everyone has a Role to Play The opportunities will be enjoyed by all or lost by all. Everyone 
must do their part.  


No Regrets 
Investments in the short-, medium- and long-term are all 
needed. The underdeveloped role of distribution must be 
addressed. 


  
Hydro One powers Ontario’s economy. We are proud to serve not just our direct customers but 
all Ontarians through our transmission network. The shift to electrification is happening now, 
and we are helping to power that transition. We will continue to support growing load centres, 
help build the grid of the future, connect new generation, bolster economic development, and 
ultimately do our part to enable the energy transition to strengthen the fabric of our society. 
 


Hydro One is calling on all policy makers, industry and our utility peers to 
continue working together through the energy transition. The challenges are 
too great to approach alone, and the opportunities can only be realized by 
collectively putting our best foot forward. 


 
Hydro One, the Independent Electricity System Operator, the Ontario Energy Board (OEB), the 
government and many other stakeholders are well positioned to work together to identify, plan 
and invest in infrastructure, and, with advanced metering infrastructure and smart field devices, 
optimize assets to build an intelligent distribution system. By adopting a coordinated approach, 
built on demonstrated sector experience, we will optimize the ‘on time’ build out of the grid 
required to meet the energy transition, which is important to maintaining affordability. As large 
and small customers are making decisions now, we need to plan around this early activity to 
ensure the power is there when it is needed, while using economies of scale and early 
procurement to minimize ratepayer costs.  
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The time to take no-regret action on short-, medium- and long-term initiatives is upon us. The 
investments we start making today will unlock successful decarbonization and 
intergenerational benefits that will flow to all Ontarians.  


Chapter 1 – The Energy Transition 
 
The Independent Electricity System Operator (IESO) released the Pathways to 
Decarbonization report in December 2022. The Pathways report estimated that to decarbonize 
Ontario’s energy supply by 2050, the province will require an additional 69,000 MW of non-
emitting supply and 5,000 MW of demand reductions through conservation. Peak demand is 
projected to triple, driven by the increase in electric vehicles (EVs) and thermal pumps for 
heating and cooling. 
 
In the Pathways report, the IESO recommends several “no regret” actions to address this 
challenge – actions that would allow the province to manage all decarbonization scenarios. 
These actions include: 
 
• Beginning now to plan, site, and perform environmental assessments (EAs) for new 


nuclear, storage, hydro-electric and transmission facilities, to ensure their faster 
introduction. 


• Ensuring that regulatory, approval and permitting procedures can manage the scale of 
future investments. 


• Stimulating collaboration among stakeholders and Indigenous communities. 
• Establishing an open, transparent, and traceable process to measure progress and 


demonstrate results. 
 
Policy momentum and customer decisions are driving provinces towards a net-zero economy 
by 2050. The transition to a decarbonized energy supply is the biggest challenge, but also the 
biggest opportunity that Ontario’s electricity system will ever encounter. The energy system is 
complex and spans multiple subsectors including electricity, oil, and gas. Fortunately, because 
of an earlier decision to phase out coal-fired generation, Ontario’s electricity supply is already 
one of the cleanest in North America. The province’s electricity system is responsible for only 
3% of Ontario’s greenhouse gas emissions. That is Ontario’s clean energy advantage. 
 
The scale of the investments required to decarbonize the province’s electricity supply are 
unlike anything ever seen before in our history. According to the Pathways report, 
decarbonization of Ontario’s energy supply will require: 
 
• $400 billion in additional investments in transmission and generation. 
• An increase in available land for transmission and generation facilities equivalent to 


fourteen times the size of Toronto. 
• A six-fold increase in the current workforce to build the projects. 
• Increased partnerships with First Nation and Indigenous communities. 
 
Hydro One embraces the significant role it has in this transition. Optimization and expansion of 
the transmission and distribution networks are essential to deliver the electricity required for 
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economic growth, new supply and decarbonization. According to the Pathways report, these 
include: 
 
• About 10 new transformer stations every year for distribution customers. That amounts, in a 


single year, to more transformer stations than have been built in Ontario over the last 
decade. 


• Capital investment in the range of $20-$50 billion for new 500 kV and 230 kV transmission 
lines. 


 
There can be no energy transition without unlocking the full potential of transmission, 
generation, distribution and customer support.  
 
Through its transmission and distribution networks, Hydro One is the single largest enabler of 
decarbonization. As the energy transition takes place, further infrastructure and innovation at 
the distribution level will be required to meet the evolving energy profile at the local level. 
Hydro One is the connective tissue that will bind our system together by connecting clean 
supply from Windsor to Ottawa to Northern Ontario and everything in between. Indigenous 
communities must be included in the planning of new transmission lines and must share in the 
benefits. 
 
Hydro One believes in a balanced approach to energy transition. Affordability, reliability, and 
resilience are core features of our mandate. These are the pillars that will underpin the future 
success of Ontario. 
 


Chapter 2 – Enabling Ontario’s Clean Energy Advantage 
 
Building Faster: Integrated Proactive Planning 
 
The traditional approach to planning, permitting, partnering, and building energy infrastructure 
is no longer sufficient. Planning has been focused on meeting acute regional demand through 
conservation, generation, and/or transmission. These investments are targeted to be delivered 
‘just-in-time’ with no room for flexibility. The existing situation must evolve. A combination of 
short-, medium- and long-term thinking, bound together by an interwoven and coordinated 
strategy, is required to address the scale of decarbonization.  
 
The planning process must be renewed to formally acknowledge the following principles: 
social, economic, environmental, Indigenous participation, and cost recovery. A strictly reactive 
process that only considers existing demand and cost is insufficient. A holistic balancing of the 
values important to Ontario must be defined at the outset of planning. These principles can 
then guide the IESO through all matters of execution. Further, as rightsholders who will be 
impacted by all new infrastructure, meaningful, early, and ongoing engagement with 
Indigenous communities is mandatory. 
 
The approval and permitting process for electricity resources must be consistent, streamlined, 
and dramatically expedited, without compromising the active role of Indigenous communities. 
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Large infrastructure such as hydroelectric, nuclear facilities and transmission lines can take 5 
to 15 years to build. Securing and preserving corridors, land rights, and easements for linear 
infrastructure such as transmission lines can reduce uncertainty and mitigate costs. 
Preliminary scoping and development work should begin now so that options are available in 
the 2030s and beyond. Proponents ought to be able to recover the cost of their investments 
faster than current rules allow to better enable early development works. 
 
Through the planning process, the IESO needs to identify and advise on priority corridors in 
the province that link economically viable clusters of generation facilities with economic 
development zones or centres of demand. This advice can help shape the designation of 
priority corridors using the best available information. 
 
To ensure infrastructure is ready when required rather than built to respond to growth, the 
Ontario government should adopt red tape reduction efforts similar to those seen in the 
Building Broadband Faster Act, and the Building Transit Faster Act. This would reduce 
development timelines, streamline approvals, and add focus to community engagements. 
Indigenous engagement would be made more meaningful if a portfolio approach to 
Environmental Assessments (EA) was adopted, where one large EA would review all new 
projects in a region, instead of on a project-by-project basis. 
 
The government should develop an overall, master plan for infrastructure to ensure the future 
siting needs of utilities such as water, electricity and transportation can be bundled together, 
where possible, in a single corridor. The value of this has already been proven in the 
Northwest GTA, where land needed for utilities and a possible transmission line will be part of 
the corridor for the planned 413 highway. This approach should be replicated for new utility 
infrastructure. It would be more cost-effective and could help reduce the impact on land and 
nearby communities. 
 
A coordinated plan for infrastructure should be developed to ensure planning and approvals 
are in place for the critical infrastructure that will enable the energy transition, such as 
transmission lines and generation facilities. There should be a master plan of zones and 
corridors in the province that are expected to be areas of increased economic development or 
electricity demand. Advance knowledge and planning for these zones and corridors, and the 
ancillary infrastructure, could be done collaboratively through on-going planning forums or 
workshops. To accommodate and facilitate the increased upfront development activities for 
projects, more resources need to be dedicated to consultation, capacity building and 
Indigenous participation. Additional planning resources and technical studies will be required to 
support this early engagement.  
 
Streamlined Regulatory Constructs 
 
The province’s regulatory framework must provide the right landscape and incentives to enable 
the energy transition. This modernization should balance the appropriate incentives, cost 
recovery mechanisms for developers, and increased efficiency from regulators.  
 
Policy conflicts between the OEB and the Ministry of the Environment, Conservation and Parks 
(MECP) must be sorted out. Presently, when a field study is required for one of MECP’s 
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Environmental Assessments, the proponent must go to the OEB for early-access to the site, 
instead of getting access to the property through the MECP. It would be more efficient to have 
these reviews and approvals overseen by one regulator. Further, as noted above, a portfolio 
approach to Environmental Assessments will also work to streamline regulatory reviews. 
 
In another area of overlap, the OEB approves the EA for any leave-to-construct applications in 
the natural gas sector, while the MECP approves similar EA applications for electricity. Hydro 
One notes the approval timelines for natural gas EAs are more efficient than those for 
electricity. Modernization initiatives in 2022 and 2023 provide a strong starting point. Further 
review is warranted to investigate how other jurisdictions handle approval-processes, in order 
to improve regulatory coordination and efficiency. 
 
Cost-Effective Planning for Growth 
 
The Pathways report estimates the energy transition will require significant land requirements. 
The real estate needs will be approximately fourteen times larger than the land area of the City 
of Toronto. The land will be required for siting new generation facilities and transmission 
corridors essential for bringing the electricity and zero-carbon energy supply to customers.  
 
The development phase of any project requires numerous project authorizations, including the 
securing of real estate agreements. The new type of proactive thinking that is necessary for a 
successful energy transition will allow transmitters and distributors to achieve a fair rate of 
return when they acquire and hold property today to guarantee that corridors are readily 
available for construction in the future. The regulatory framework should incent securing 
corridors in advance to reduce the future costs of acquiring or expropriating the property thus 
minimizing acquisition time, community conflicts and construction delays. 
 
Giving powers to utilities comparable to those provided to Metrolinx through the Building 
Transit Faster Act, would provide an expedited path towards expropriation where voluntary 
agreements cannot be reached. Under the Building Transit Faster Act, the expropriation 
process is subject to designated timelines and specific steps that drive efficient project 
outcomes and enable priority transit projects.  At minimum, this same approach should be 
applied to transmission projects that have been designated priority transmission projects by 
the Minister of Energy. 
 
With increasing land requirements, all opportunities to leverage existing corridors should be 
considered, however existing corridors are subject to encroachments and incompatible uses. 
The Canadian Energy Regulator introduced Damage Prevention regulations to protect pipeline 
corridor lands. These regulations recognize that designated assets require protection and that 
unauthorized activity within the corridor lands pose a risk to public safety and economic good. 
The regulations use a safety clearance zone of 30 meters to limit and restrict activities to those 
that are necessary for the safe operation and maintenance of the infrastructure.  
 
Encroachments are a notable impediment to project development in transmission corridors, 
and significant consideration is required to assure their successful removal. A regulation 
empowering the swift removal of encroachments, with protection against contesting actions, 







 


  


8 Hydro One | Driving Decarbonization [P2D Submission] 


will notably protect the delivery timelines of projects, while promoting the efficient use of 
existing assets.  
 
 
 
 
 
 
 
 
 
 
Labour Requirements 
 
Net-zero goals and aspirations are not unique to Ontario or Canada. Ontario is and will 
continue to compete with others for resources and labour. The Pathways report predicts the 
province will require a six-fold increase in the workforce to build the projects. This figure does 
not include the labour needed to support expansion and evolution in Ontario’s distribution grid. 
 
A pro-active approach is required. Ontario, like many other jurisdictions, is faced with skilled 
trade labour shortages. Detailed research must be undertaken to identify the resourcing 
requirements for energy transition years in advance. This effort must extend across the 
spectrum of labour needs from clerical and construction staff to the need for additional 
professional, technical, and managerial workers. Focused and early outreach will be critical; 
employers will need to reach out to students beginning at the middle school level, as well as 
targeting local communities. Proactive outreach on careers in trades opportunities should start 
at the elementary, middle school and high school levels, as well as targeted engagement with 
local communities and groups such as Indigenous communities, new immigrant networks, and 
the unemployed and underemployed. Barriers that prevent the hiring of foreign-trained 
professionals and the recognition of their credentials need to be addressed. 
 
Early consultation with union partners will be essential, particularly when multi-year 
apprenticeships are required. Breaking down barriers to recruitment and retention, including 
the removal of systemic barriers for underrepresented groups (notably, women, visible and 
non-visible minorities, Indigenous peoples) must be top-of-mind. Joint efforts between 
employers and unions to eliminate workplace harassment and discrimination and ensure a 
respectful and psychologically safe work environment should be priorities. Governments 
should recognize that additional funding for apprenticeships is another way to spur economic 
development. 
 
Given that Indigenous participation is integral to the energy transition, strengthened 
partnerships with local Indigenous communities will promote employment in a previously 
underutilized category.  
 
 


The Parkway Belt West Plan is Ontario’s first provincial land use plan, originally created in 1978 
by Order-in-Council under the authority of the Parkway Belt Planning and Development Act, 1978. 
There were 2 general land use designations in the Plan: (1) Public Use Areas: Mainly for 
infrastructure (Utility, Electric Power Facility, Roads, Inter-Urban Transit) and open space; (2) 
Complementary Use Areas: Mainly for uses that help preserve open spaces and encourage 
agricultural, recreational, and institutional land uses.  
 
The Plan was successfully used over the years to protect transportation and utility corridors for 
projects that were planned for (e.g., Hwy 403, Hwy 407, transitway corridors, hydro corridors) and 
most of which were built decades ago. 
 
Source: ERO Posting, MMAH, December 20, 2022, https://ero.ontario.ca/notice/019-6167 
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According to BuildForce Canada’s 2023–2032 Construction and Maintenance Looking 
Forward report for Ontario, labour market challenges are projected to continue across 
Ontario’s construction industry into the near future, as ongoing activity in both the 
residential and non-residential sectors builds employment to a peak in 2028 and adds 
pressure to already-tight recruiting conditions.  
 
Pressures include an aging construction workforce and the expected retirement of 
82,600 workers, or 18% of the current labour force over the next decade. All industries 
will be competing for a shrinking pool of youth over the coming decade, with the share 
of people aged 15 to 25 years who are about to enter the workforce declining from 12% 
in 2022 to 10% by 2032. Meeting labour demands will require a combination of industry 
strategies that include increased local recruitment and training, and attracting 
immigrants and workers from other industries, and potentially out-of-province workers 
during anticipated peak periods. 


 


Chapter 3 – Customers First 
 
The Pathways report does not consider the potential for local distribution systems to support 
decarbonization. Rather, the report was focused on the province’s bulk electricity system of 
generation and transmission. Hydro One strongly believes that new investments, technology 
and/or innovative solutions at the distribution level can provide cost-effective opportunities that 
defer investments in bulk generation and any expansion of distribution and transmission 
systems, while increasing the reliability and resiliency of supply to local customers. 
 
Hydro One has a direct relationship with, and distributes electricity to, almost 1.5 million homes 
and business across Ontario, making it the principal electricity distributor in the province. 
These relationships give Hydro One deep insights into customer values, needs and 
preferences. The size of Hydro One’s territory and customer base provides us with the ideal 
opportunity to demonstrate the benefits, in terms of economic efficiency, reliability and 
resilience, of investing in a modern and intelligent distribution system, including the use of 
distributed energy resources (DERs).  
 
Strategic Investments & Prudent Innovation 
 
Ontario’s distribution system is changing. What used to be a simple delivery of electricity from 
a transmitter is evolving into a network that provides new methods of generating electricity, 
particularly at the local level, as well as new services for customers. The end-user will drive the 
energy transition, and their participation in the transition may provide an opportunity to bend 
the cost curve. The direct access that distribution companies have to their customers provides 
a valuable window on customers’ choices, preferences, and sustainability goals.  
 
The OEB should build on its recent report, Framework for Energy Innovation, and provide 
clarity about its regulatory treatment of new and innovative technologies, including DERs and 
the optimization of transmission-level storage.  
 
Building out a Distribution System Operator (DSO) model is a prerequisite to optimize our 
network and facilitate the adoption of more DERs. This requires intentional and concerted 
action in the short-term. A conglomerate of Ontario’s largest distribution companies would be 
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best-suited to lead the discussion and provide guidance on creating a made-in-Ontario 
framework. 
 
To attain the benefits that distribution companies can have on energy transition, investments 
must be made now into intelligent grid technologies that provide greater visibility and control 
over assets connected to the system can help the utility to optimize existing capacity on the 
system and provide avenues for customers to manage electricity consumption and mitigate 
their costs. Converting existing poles and wires into a “dynamic” distribution system not only 
optimizes existing assets but allows more choice in services and the ability to maximize the 
value of customer-owned assets. 
 


The power system is built to accommodate peaks, which occur for only a limited number of 
hours per year. Peak shifting mitigates the impact of peak energy consumption by pushing 
it ahead until the electricity system can supply it. From a bulk power system perspective, it 
may be accomplished with the use of distributed energy resources or energy storage, or 
demand-side incentives. At a significant enough scale, peak shifting may defer the need for 
some new generation and/or transmission. 
 
Vattenfall, a Swedish utility, is participating in a pilot project – Coordinet – to deploy flexible 
distribution solutions to supply and demand to alleviate constraints in high-voltage system. 


 
Investments in Hydro One’s transmission and distribution networks are low-risk and highly 
effective – they are supported both by proven technology and a proven ability to execute. 
While innovative technologies such as hydrogen fuels are promising, these must be developed 
cautiously, with an eye at all times on the primary objects of reliability and affordability. 
 
Focus on Affordability 
 
Side by side with the government, we must continually and transparently monitor cost 
pressures for electricity customers. Distributors need to invest in “cautious innovation,” while 
staying connected with what customers expect from the energy system. Historically, 
renewables and distributed energy resources have a short lifespan of about 10-20 years and 
would need to be replaced during the energy transition. Large and longer-lasting investments 
in transmission and distribution could be smoothed out over time to help prudently manage 
costs to customers.  
 
The government should collaborate with distribution utilities to help customers understand the 
energy transition and the changes to their “total energy cost.” This would highlight the savings 
they see from the reduced use of natural gas and other fossil fuels, balanced with critical 
investments needed to expand the electricity system. 
 


Chapter 4 – Cornerstones of Modernization 
 
Transmission is foundational and unlocks decarbonization; there can be no transition without 
transmission. Not only will new transmission lines bring clean energy supply from Bruce Power 
and Ontario Power Generation (OPG), but it can increase the electricity the province imports 
from Quebec, Manitoba, and the three American states of Minnesota, Michigan, and New York.  







 


  


11 Hydro One | Driving Decarbonization [P2D Submission] 


 
Hydro One will play a key role in the successful transition to a decarbonized energy supply. It 
is a market leader in Ontario’s transmission and distribution sectors. Its large customer base is 
a representative cross-section of the entire Ontario market, with residential customers, small, 
medium, and large industrial customers in rural, suburban, and urban communities across the 
province.  
 
Hydro One also has a proven history of successful construction of transmission and 
distribution grids and is proud of the optimized, intelligent distribution systems it operates. It 
has also delivered efficient and streamlined rollouts of energy efficiency and conservation 
programs across its entire customer base. 
 
Transmission 
 
Policymakers must be clear sighted about the challenges of the energy transition. Given the 
scale of this transformational opportunity ahead of us, and the long timelines for new 
construction, investments must be made sooner rather than later. Proactive, definitive 
investments in transmission are needed. These investments will bolster economic 
development while eliminating bottle necks by preparing for demand growth before it 
manifests.  
 
Hydro One transmission projects are subject to market and competitive forces and provide 
tremendous value to the Province of Ontario and ratepayers. For example, over 80 per cent of 
the cost of the Bruce to Milton transmission line was subject to competitive tendering 
processes and/or market forces. The OEB also subjected it to a rigorous review for cost 
prudency. Hydro One has also demonstrated our ability to partner meaningfully with 
Indigenous communities, municipalities and stakeholders through the development, 
construction, and operations phases of transmission projects. 
 
The energy transition is not a time for uncertainty, piecemeal investments or piloting risky 
processes. As with neighbouring jurisdictions, clear signals need to be introduced to promote 
definitive, timely and cost-efficient investments, including: 
 
• Cost-recovery mechanisms for early-stage planning involved in the development of 


potential transmission projects. 
• Integration between developers and planners creating forecasts clarifying early 


recommendations of which transmission options to study. 
 
Planning and route designation must take place earlier than is currently being done. This will 
require earlier commitments of capital and needs a greater certainty of cost recovery. To drive 
lifecycle efficiency, incumbents operating within their service territory should have right of first 
refusal when new transmission lines are needed. 
 
All levels of government need to coordinate the development of new infrastructure corridors  
that bundle together transmission and telecommunications lines, highways, and federal-
provincial railways. These corridors should be designated and approved in advance, to reduce 
costs and expedite construction when the energy needs arise.  
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Regulatory and Planning Improvements 
 
The OEB and the IESO need to streamline their permitting and approvals. The IESO should 
promote and support activities that allow for the earlier planning of transmission routes and 
solutions. Among the tangible benefits, this proactive approach would see an earlier start to the 
project’s Environmental Assessment. Where there are several projects being considered for 
the same region, the IESO should provide support for a regional EA that considers the energy 
needs of the entire region, including nearby projects, and a project’s subsequent phases. This 
clarified definition of “need” would have an added positive impact in other areas of regulatory 
processes. 
 
For example, the IESO could accelerate the third phase of the Waasigan and the second 
Longwood x Lakeshore projects to enable the overall objectives of Pathways. Direction now to 
commence EA activities for the subsequent phases of these projects would eliminate 
duplicative consultations in the same area. This will reduce time, costs, and confusion to the 
process without sacrificing any of the benefits of consultation.  
 
In order to reduce project costs and expedite the delivery of project, the Province should 
designate more Bill 58 lands.   
 
Further value can be derived from updates to the OEBA that allow for cost-recovery of early 
development activities if the need (as defined by the IESO or designated by the province) does 
not materialize.  
 


Building and permitting new, large-scale infrastructure is complex and lengthy, as shown by 
the most recent expansion of Ontario’s transmission system. 
 
The 2010 Long-Term Energy Plan identified a new transmission line between Wawa and 
Thunder Bay would be needed by 2016. Following a competitive process, Upper Canada 
Transmission, d.b.a. NeXT Bridge, was awarded development work for the line in 2013. 
Following delays, approval was granted in 2019. After 3 years of construction, the 
transmission line was finally energized in 2022 – close to 12 years after it was first identified. 


 


Chapter 5 – Partners for Success 
 
Hydro One is an industry leader in community engagement and partnerships. Early, respectful, 
and positive engagement is essential to develop large-scale infrastructure.  
 
Indigenous engagement is a major component of Hydro One’s practice. It has already 
recognized the key role Indigenous communities will play in the energy transition, offering First 
Nations 50 per cent equity partnerships in any new transmission projects costing more than 
$100 million. 
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But there are barriers to successful Indigenous engagement. The government should consider 
changing how it manages its duty-to-consult responsibilities. Minimum timelines also need to 
be legislated for defining the Indigenous communities that require a duty to consult, and the 
Crown should provide clarity on the scope of the duty-to-consult obligations within 30 calendar 
days of being asked the information.  
 
Competitive transmission outcomes adds complexity to the duty-to-consult process and delay 
the delivery of necessary transmission and generation. If the government intends to continue 
with the competitive procurement of transmission, it should consider the impact this will have 
on its duty-to-consult. The current policy can end up delaying the delivery of necessary 
transmission and generation. Further commentary and consultation with interested and 
affected parties is required to understand the effect of this policy change.  
 


Chapter 6 – No Regrets Recommendations 
 
The shift to electrification is happening now. Hydro One is actively working on powering the 
energy transition. Our investments in Ontario’s transmission and distribution system are the 
first step to enabling the energy transition for all Ontarians. We are supporting growing centres 
in increasing demand, regional economic development, and generation. 
 
To enable a timely and smooth energy transition, Hydro One supports the following no-regret 
actions: 
 


Transmission 


1. Enable the timely expansion of transmission that fosters economic 
development and ensure that transmission lines are available when 
needed. 


 
2. Efforts, with clear cost recovery, should be directed towards 


initiating appropriate upfront work that is necessary for “on-time” 
delivery. Based on anticipated system priorities, a graduated 
approach should be adopted to enable the pre-requisite solution, 
ranging from initial system feasibility assessments to early 
engagement work, to structured development and project definition 
work. 


 
3. A coordinated and integrated regional basis should guide these 


priorities, with clear signals to identify priority projects. 
 


Distribution 


 
4. Build a DSO model to enable and optimize DER investment.  


 
5. Encourage distribution utilities to invest in enhanced capabilities to 


enable the future “dynamic” distribution system. These investments 
will enhance grid visibility and control, enable flexibility, and 
facilitate greater consumer choice. They will also provide a platform 
to avoid or mitigate more costly bulk level investments.  
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Regulatory 
Modernization 


 
6. Streamline permitting and approvals and allow earlier recovery of 


costs necessary to enable the energy transition. 
 


Customer 
Support 


 
7. Continuously review the “total cost” picture, focusing on a 


reasonable pacing of investment over time to eliminate bill spikes. 
 


8. Work with the energy sector to establish the full cost of the energy 
transition, including distribution costs – this analysis will help 
consumers see their “full energy costs,” including future reductions 
in usage of hydrocarbons. 
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Long Lake #58 First Nation 
 


209 Otter Street   
P.O. Box 609  Tel:  (807) 876-2292 
Longlac, Ontario  Fax:  (807) 876-2757 
P0T 2A0 


 
 


May 12, 2023 
 
Via Email:  MinisterEnergy@ontario.ca 
 
Honourable Todd Smith, Minister of Energy 
Ministry of Energy 
10th Floor 
77 Grenville Street 
Toronto, Ontario M7A 2C1 
 
Dear Mr. Smith, 
 
RE: IESO Pathways to Decarbonization Study (ERO#019-6647) 
 
I write on behalf of Long Lake #58 First Nation (“LLFN”) regarding the Independent 
Electricity System Operator (“IESO”) “Pathways to Decarbonization” (“P2D”) study.  
LLFN is pleased to provide the Ministry of Energy (the “Ministry”) with feedback on 
the findings of the P2D study as well as on the IESO’s “no-regret” 
recommendations. 
 
LLFN appreciates the Ministry’s goal of eliminating greenhouse gas emissions 
from the grid and supports a moratorium on new natural gas generating stations in 
Ontario.  We are pleased that the P2D study has determined that it is possible to 
manage Ontario’s energy transition with the necessary investments.  The transition 
should occur as rapidly as possible before 2050 consistent with the federal 
government’s goal of achieving a national net-zero electricity grid by 2035. We 
expect you will continue to involve LLFN going forward as additional research and 
planning is done to move towards full decarbonization. 
 
LLFN expects to be full partners in the transition to a decarbonized future.  We 
welcome the IESO’s recognition that a partnership role for Indigenous communities 
is a necessity and that simply consulting Indigenous communities has never been 
a sufficient approach to electricity system planning.  We note the IESO’s 
acknowledgement that an increased role for Indigenous governments beyond the 
current participation rate in electricity projects is essential.  Furthermore, we 
appreciate the P2D study finding that Indigenous people must have a voice in how 
and where new infrastructure is located, and that meaningful and transparent 
discussions about land use is required.  We note the study’s determination that the 
transition be managed in way that the resulting investment and increased costs do 







 


 2 


not place undue burden on people with low incomes, a situation our people 
unfortunately often struggle against. 
 
LLFN is currently involved in discussions with Ontario and Canada related to the 
negotiation of a self-government agreement.  Those negotiations, and our future 
self-government system, are based on a co-management regime where each 
order of government participates in a collaborative process of shared decision-
making with respect to land and resource use.  We recognize energy siting can be 
disruptive to the natural environment and we insist upon shared decision making 
with proponents and the Crown with respect to the use of our lands.  To be clear, 
LLFN consent would be required before any infrastructure was built on our lands.  
In response to the P2D study’s recommendation to begin early work on planning 
and siting for new resources, LLFN would require shared decision-making process 
to be implemented during any phase of engagement related to siting located on 
our Traditional Territory. Furthermore, I want to confirm LLFN’s position prohibiting 
nuclear power generation and radioactive waste storage on our Traditional 
Territory including, for greater certainty, small modular reactors (“LLFN Nuclear 
Policy”). 
 
With respect to the IESO’s “no-regret” recommendation related to streamlining 
regulatory, approval and permitting processes, as always, we expect rigorous 
regulatory oversight and fulsome environmental assessment processes.  As 
stewards of the environment for future generations we have a responsibility to 
vigorously advocate for and protect our lands.  We believe in the sustainable 
development of our lands including development required for the energy transition.  
We will not, however, consent to shortcuts that threaten the integrity of the 
environment to achieve accelerated infrastructure buildouts. 
 
LLFN supports making additional investment in clean energy resources in the short 
term to reduce the energy production of natural gas plants.  We recognize this will 
increase costs to the electricity system and ratepayers.  While we are concerned 
about potential cost impacts associated with the investments needed, we also 
know that the cost of not acting now will far surpass the estimated capital cost of 
$375 billion to $425 billion associated with acting sooner rather than later.  We 
firmly believe that partnerships with Indigenous governments are an excellent way 
to reduce costs of new clean electricity infrastructure. 
 
LLFN acknowledges the P2D study’s finding that a zero-emissions grid by 2050 
will require investment and innovation in hydrogen capacity to replace the flexibility 
currently provided by natural gas.  LLFN supports the development and adoption 
of low-carbon hydrogen production in Ontario for use in electricity generation.  We 
stress that any proposed carbon sequestration and storage in support of hydrogen 
production on our Traditional Territory would require LLFN consent.  Nevertheless, 
the focus should be on developing low carbon hydrogen rather than steam 
methane reformation solutions.  With respect to other low-carbon fuels, we wish to 
reiterate the LLFN Nuclear Policy. 
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New hydroelectric generation projects in Northern Ontario would be supported by 
LLFN provided they went through rigorous environmental regulatory approvals 
processes led by Indigenous stakeholders and they were Indigenous owned and 
operated with economic and social benefits provided directly to the communities 
impacted.  LLFN would also like to see run-of-the-river scenarios contemplated.  It 
must be emphasized that LLFN faces immense capacity issues with respect to 
natural resource and energy projects proposed on our lands.  It behooves the 
Ministry to consider how it will adequately support us so that permitting processes 
move swiftly.  Additionally, LLFN expects to be involved early, meaningfully and 
thoroughly in any acceleration of the Little Jackfish Project as well as those 
proposed near the Ring of Fire.  The Ministry will note LLFN is geographically 
positioned as the “gateway” to the Ring of Fire. 
 
LLFN supports the growth and development of wind and solar powered electricity 
on its Traditional Territory and is actively involved in developing a renewable 
energy project that will decrease the greenhouse gas emissions of a mine.  We 
expect to see increased incentives for the development of wind and solar projects.  
 
LLFN notes the P2D study finding that significant transmission capacity is required.  
LLFN is actively involved in various transmission related projects on its lands.  To 
ensure transmission corridors can be built as quickly and cost effectively as 
possible LLFN recommends that the Minister, in conjunction with interested 
parties, develop a long-term strategy for new transmission deployment as well as 
transmission redevelopment in a manner that supports the P2D plan. 
 
Finally, LLFN wants the open market concept added to support innovation in how 
the powering up phase will work.  There is a need in Ontario for a more competitive 
and less regulated market that allows a generator, transmitter and customer to 
create opportunities that would be outside the rate regulated environment.  If 
Ontario is going to meet its long-term electricity needs it must look at what works 
in other markets and it must apply those lessons learned to create new 
opportunities.  While the rate-based market exists to protect certain consumers, 
you must recognize that it can be an impediment to market innovation.  
 
Please do not hesitate to reach out if you have any questions.  
 
Miigwetch, 


 
Chief Judy Desmoulin 
 
cc: Long Lake #58 First Nation Council Members 
 P2D.Consultation@ontario.ca 
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George, Sonu (ENERGY)


From: Mark S Winfield <marksw@yorku.ca>
Sent: May 24, 2023 12:33 PM
To: Energy, Minister (ENERGY)
Cc: Hsu, Ted; tabunsp-qp@ndp.on.ca; mschreiner@ola.org; Electrification and Energy 


Transition Panel
Subject: Re: IESO Pathways to Decarbonization Study ERO number 019-6647
Attachments: Smith Cover P2D Cover letter May 2023.pdf; IESO Pathways Submission May 2023.pdf


CAUTION -- EXTERNAL E-MAIL - Do not click links or open attachments unless you recognize the sender. 


 
Dear Minister Smith,  


I regret that due to my administrative responsibilities related to the end of the academic term I was 
not able to submit comments the IESO Pathways to Decarbonization Study within the required 
deadline. I submit the following comments now in the hope that they will be considered by you, your 
staff and your officials.   


In addition to my comments on the ERO posting, I have also attached an appendix summarizing 
research and other activities relevant to the themes in the IESO pathways study undertaken under 
the auspices of the Sustainable Energy Initiative at York University for your information.   


I would be pleased to respond to any questions you may have regarding my comments on this 
initiative.   


Yours sincerely,   


 
Mark S. Winfield, Ph.D. 
Professor 
MES Program Coordinator 
MES/JD Program Coordinator 
Co-Chair, Sustainable Energy Initiative 
Faculty of Environmental and Urban Change 
York University 
Toronto, Ontario 
Treaty Lands and Territory of the Mississaugas of the Credit First Nation and the Dish with One Spoon 
Wampum 
 



GeorgeSon
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Comments re: IESO Pathways to Decarbonization Study; ERO number 


019-6647 


Mark Winfield 


Professor 


Faculty of Environmental and Urban Change  


York University 


May 2023 


 


General comments  


It is important to not view the Pathways to Decarbonization study as plan, or to treat 


it as such for policy and decision-making purposes. Rather it represents one 


contribution in a series of studies that have been undertaken by different entities, 


including The Atmospheric Fund, David Suzuki Foundation, Canadian Climate Institute, 


the Trottier Institute and the IESO itself on potential pathways to decarbonization for 


Ontario and Canada. As such it should be seen as one in a series of 'thought 


experiments' on what pathways to net zero might look like and their potential 


implications. Its conclusions and directions need to be examined in the context of the 


conclusions of other studies that have been undertaken in this regard, many of which 


highlight different, and potentially lower cost, impact, and risk pathways to 


decarbonization.  


It is also important to keep in mind that the province has no effective overall strategy 


related to climate change and decarbonization. The province's most recent plan, 


December 2018 Made in Ontario strategy is effectively, as noted by the Auditor General 


and Environmental Commissioner, a dead letter, around which no significant 


implementation measures have been taken. The province remains committed to 


policies, like the expansion of the natural gas grid, which are difficult to reconcile with a 


commitment to decarbonization. To undertake investments on the scale proposed in the 


pathways study in the absence of clear policy commitments, directions and 


implementation strategies from the province around decarbonization in key areas like 


transportation and space heating could be seen as bordering on the reckless, entailing 


major economic and environmental risks for the province.  


It also must be recognized that the province has no meaningful planning process 


around climate change or the electricity system. While the work of the Electrification and 


Energy Transition Panel in this regard is welcome it is far from complete. Investments 


on the scale contemplated in the pathways study, particularly in relation to high-cost, 


high-risk, high-negative impact and high-lock-in effect generating infrastructure (e.g. 


new nuclear and large hydro) cannot proceed in the absence of a meaningful, 


substantive, effective, independent public review process to evaluate these risks, and 


the need for, and alternatives to, such commitments.  







Even with a robust and rigorous planning process moving towards a net zero 


electricity sector presents significant challenges. Planning and decision-making needs 


to move forward to address the challenge of climate change amid a highly complex and 


uncertain environment with rapid technological changes.  This is especially the case in 


the electricity sector in areas like energy storage, renewables, DERs, demand 


management and grid operation and integration. 


In that context, it is unclear how much of the anticipated demand from electrification 


will or needs to materialize as centralized grid demand that will have to be served by 


new large centralized generating assets. Much of the growth in demand may be met 


through demand side measures, DERs, self-generation and other emergent options.   


These are high-risk choices given the Canada’s record of electricity utilities near 


bankrupting themselves (and in some cases their provinces as well) building large, high-


cost centralized infrastructures in anticipation of demand that never materializes.  


My responses to the specific questions posed by the ministry are informed by these 


overall observations.  


 


 


Responses to ministry questions regarding the IESO’s Pathway study 


1. The IESO’s Pathways Study recommends streamlining regulatory, approval 


and permitting processes, citing that it can take five to 10 years to site new 


clean generation and transmission infrastructure. 


What are your thoughts on the appropriate regulatory requirements to achieve 


accelerated infrastructure buildout?  Do you have specific ideas on how to streamline 


these processes? 


Response 


Infrastructure requiring 5-10 years for approvals will typically be large, capital intensive, 


high-adverse impact and carry high economic and technological lock-in risks, such as 


new nuclear or large hydro electric projects. Given these features, such projects should 


be subject to substantive and meaningful reviews of their likely impacts and risks, and 


the availability of alternative approaches to meeting electricity needs and advancing 


decarbonization that may entail more manageable risks, be scalable, lower-impact, and 


involve much shorter planning and approval timelines. ‘Streamlining’ of approvals for 


large-scale, capital-intensive generation projects should not be supported for these 


reasons, particularly given the weakness or non-existence of meaningful review 


approval processes, particularly under what remains of the province’s environmental 


assessment process. Recent events in British Columbia (Site C) and Newfoundland and 


Labrador (Muskrat Falls) have highlighted the economic, environmental and 


technological risks flowing from ‘streamlined’ approvals for large energy projects.     



https://policyoptions.irpp.org/magazines/january-2018/the-pitfalls-of-short-circuited-project-reviews/

https://cela.ca/submission-on-environmental-assessment-changes-proposed-by-ontario-government/

https://cela.ca/submission-on-environmental-assessment-changes-proposed-by-ontario-government/

https://policyoptions.irpp.org/magazines/january-2018/the-pitfalls-of-short-circuited-project-reviews/





 


2. The IESO’s Pathways Study recommends beginning work on planning and 


siting for new resources like new long-lived energy storage (e.g., pump 


storage), nuclear generation and waterpower facilities. 


What are your expectations for early engagement and public or Indigenous 


consultations regarding the planning and siting of new generation and storage facilities? 


Response 


As noted earlier, these types of projects, particularly new nuclear and large hydro 


projects, are associated with high levels of economic, environmental and technological 


risks. They need to be subject to meaningful, substantive, transparent, public and 


independent review processes before they proceed, including considerations of the 


need for these facilities, and the availability of alternatives to them.  


Activities which may affect the rights or interests of Indigenous communities are subject 


to the Crown’s ‘duty to consult’ with the affected Indigenous communities and need to 


respect Treaty and traditional rights. The courts have made clear that consultation in 


these contexts must be meaningful and substantive, and proportionate to the 


anticipated impacts on the affected communities. For projects likely to have large 


impacts, like major new hydroelectric projects in Northern Ontario, the standard of 


review for such consultations will be high. Attempts to circumvent them will be 


counterproductive and lead to legal and political conflicts with the affected communities.    


 


3. The IESO’s Pathways Study shows that natural gas-fired generation will need 


to continue to play an important role in the system for reliability in the short to 


medium term. The IESO’s assessment shows that most of the projected 


Ontario demand in 2035 can be met with the build out of non-emitting sources, 


but some natural gas will still be required to address local needs and provide 


the services necessary to operate the system reliably. 


Do you believe additional investment in clean energy resources should be made in the 


short term to reduce the energy production of natural gas plants, even if this will 


increase costs to the electricity system and ratepayers? What are your expectations for 


the total cost of energy to customers (i.e., electricity and other fuels) as a result of 


electrification and fuel switching? 


Response 


No - the IESO’s own DER study makes it clear that short term needs can be met 


through DER and demand response measures. The Atmospheric Fund’s Net-Zero study 


reaches similar conclusions. The development of significant new fossil fuel generating 


capacity is contrary to the goal of decarbonization, and embeds continued reliance on 


fossil fuels.   







4. The IESO’s Pathways Study highlights emerging investment needs in new 


electricity infrastructure due to increasing electricity demand over the outlook 


of the study. The IESO pathway assessment illustrates a system designed to 


meet projected demand peaks almost three times the size of today by 2050, at 


an estimated capital cost of $375 billion to $425 billion, in addition to the 


current system and committed procurements. Please see supporting materials 


for illustrative charts on capacity factor and cost by resource type. 


Are you concerned with potential cost impacts associated with the investments needed? 


Do you have any specific ideas on how to reduce costs of new clean electricity 


infrastructure? 


Response 


The costs contained in the IESO study may be beyond the capacity of the province to 


sustain, requiring capital investments of ~$20 billion/yr., a figure in excess of the current 


annual total economic activity in the electricity sector. As noted earlier, the province has 


no comprehensive strategy with respect to decarbonization, and no specific strategies 


decarbonization strategies in key sectors like space heating and transportation. Indeed 


existing policies in these areas, like gas grid and highway expansion, and the removal 


of references to climate change from the province’s planning policies, are contrary to 


electrification and decarbonization strategies.  


As noted in my general comments above, number of other studies completed in the past 


year highlight different, and lower-cost pathways to decarbonization, with particular 


emphasis on demand side measures, including improvements in energy efficiency and 


productivity. The study completed for The Atmospheric Fund is particularly noteworthy in 


this regard. The study authors also note the potential for additional efficiency 


opportunities to emerge through electrification strategies.  


The province’s approach should be one of energy systems integration, not simple 


electrification. All technically feasible, economically rational and achievable efficient 


gains should be pursued as the foundation of the province’s strategy. The full potential 


contributions of distributed energy resources should be considered, along with further 


expansion of low-impact renewable resources, coupled with appropriate energy storage 


resources, and opportunities provided through interprovincial connections.  


   


5. The IESO’s Pathways Study recommends that for a zero-emissions grid by 


2050, investment and innovation in hydrogen (or other low-carbon fuels) 


capacity could be required to replace the flexibility that natural gas currently 


provides the electricity system. 


Do you have any comments or concerns regarding the development and adoption of 


hydrogen or other low-carbon fuels for use in electricity generation? What are your 



https://taf.ca/publications/scenarios-for-a-net-zero-electricity-system-in-ontario/

https://www.nrel.gov/docs/fy16osti/66616.pdf





thoughts on balancing the need for investments in these emerging technologies and 


potential cost increases for electricity consumers? 


Response 


The energy balances for power to gas strategies are generally very poor, indicating that 


direct electrification should be pursued wherever possible, and hydrogen-based 


strategies pursued only in areas where direct electrification is not feasible (e.g. high 


quality steel production). Renewable natural gas (RNG) may have some role in 


decarbonization strategies, but supply limitations make general replacement of fossil 


gas with RNG infeasible. Demand side strategies should be optimized to the greatest 


extent possible.  


 


6. The IESO’s Pathways Study recommends greater investment in new non-


emitting supply, including energy efficiency programs. 


Following the end of the current 2021-2024 energy efficiency framework how could 


energy efficiency programs be enhanced to help meet electricity system needs and how 


should this programming be targeted to better address changing system needs as 


Ontario’s demand forecast and electrification levels grow? 


Response 


The province needs a comprehensive energy efficiency and productivity strategy, 


covering electricity and natural gas utilization. See the recommendations in the 


February 2020 Sustainable Energy Initiative study Unlocking the Climate Potential of 


Energy Efficiency regarding elements of such a strategy for Ontario.  


7. The IESO’s Pathways Study includes a scenario for over 650 MW of new large 


hydroelectric capacity to meet system needs in 2050. 


A recently released assessment estimates that there may be potential to develop 3,000 


to 4,000 megawatts of new hydroelectric generation capacity in northern Ontario and 


1,000 megawatts in southern Ontario. 


What are your thoughts on the potential for development of new hydroelectric 


generation in Ontario by private-, Indigenous- and government-owned developers? 


While the capital costs for hydroelectric generation may be higher than nuclear, wind, 


solar, and natural gas, do you support investing in large scale hydroelectric assets that 


may operate for over a hundred years? 


Response 


The impacts of new hydroelectric generation capacity on the affected Indigenous 


communities would be very significant, as would the environmental and climate change 


impacts of such developments. The obligations to consult with the affected Indigenous 



https://doi.org/10.1038/s41558-021-01032-7
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communities would be extremely high. Indeed, the only recent precedent for such a 


situation is the Paix des Braves agreement in Quebec, which is effectively a new, 


modern treaty with the affected Indigenous communities. Given the current state of 


relations between Indigenous peoples in Northern Ontario and the provincial Crown, the 


negotiation of such an agreement could take many years.  


Careful consideration would also have to given to the climate change impacts of major 


new hydroelectric developments in Northern Ontario, given that the affected boreal and 


James Bay Lowland regions are globally significant natural carbon sequestration and 


storage sites. Consideration would also have to given to the role of the region in 


preserving global biodiversity.  


Major new hydroelectric developments in Northern Ontario are likely infeasible for these 


reasons, and indeed could be counterproductive from a climate perspective.    


 


8. The IESO’s Pathways Study suggest that significant transmission capacity will 


be needed to help balance intermittent sources of electricity (e.g., wind and 


solar) and to ensure cost-effective supply can be delivered to meet growing 


demands from electrification and economic growth. 


Transmission will also be required to balance intermittent supply with dispatchable 


supply (such as natural gas and energy storage) and meet demand in regions with 


retiring assets. 


What steps should be taken to ensure that transmission corridors can be preserved and 


lines can be built as quickly and cost effectively as possible? 


Response 


Need for such corridors needs to be established in an open and transparent manner, 


subject to meaningful and rigorous external review. Transmission corridors are to a 


considerable degree derivative of other choices being made around pathways to 


decarbonization, particularly in relation to questions like the extent to decarbonization 


related electrification will occur on the basis of large, centralized generating assets vs. 


demand side and more distributed strategies for needing electricity needs.  


9. Do you have any additional feedback on the IESO’s “no-regret” 


recommendations? 


Response 


The IESO’s definition of “no-regret” options is poorly conceived and would embed what 


could turn out to be very “high-regret” options. A more transparent and rigorous 


approach is needed to identify what should be considered truly “no-regret” options. At 


this stage optimization of demand side measures, and strategies around the 







development of DERs and additional now-impact renewable energy and storage 


resources may be the only options that fall into these categories.  


As background to this submission I am providing the attached list of resources, also 


provided to the Energy and Electrification Panel.  
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Decarbonization in Ontario 
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System Planning and Assessment  


Winfield, M., Gibson, R., Markvart, T., Gaudreau, K. and Taylor, J., “Implications of 


Sustainability Assessment for Electricity System Design: The case of the Ontario Power 


Authority’s Integrated Power System Plan,” Energy Policy, 38 (2010) 4115-4126 and 


follow-up book chapter:  


Winfield, M., “Electricity Planning and Sustainability Assessment: The Ontario 


Experience,” for R.B. Gibson, ed., Sustainability Assessment: Applications, (London: 


Earthscan, 2016) (copy available upon request) 


Winfield, M., Mulvihill, P., and Etcheverry, J., "Strategic Environmental Assessment and 


Advanced Renewable Energy in Ontario: Moving Forward or Blowing in the Wind?" 


Journal of Environmental Assessment Policy and Management, Vol.15, No.2, June 


2013, 1-19.   


MacWhirter, R., and M.Winfield, “The Search for Sustainability in Ontario Electricity 


Policy.” in G.Albo and R.MacDermid eds., Divided Province:        Ontario Politics in the 


Age of Neoliberalism (Kingston/Montreal: Queens-McGill University Press 2019)  


Winfield, M., and Saherwala, A., “The Ontario Coal Phase-Out “ for M.Howlett, E. 


Lindquist, G.Skogstad, G.Tellier and P.‘t Hart eds., Successful Public Policy: Lessons 


from Canada (Toronto: Oxford, 2022). 


 


Climate Change and Energy Policy  


Winfield, M., “The environment, climate change and market populist politics” in J.Malloy 


ed., Government and Politics of Ontario (6th edition), Forthcoming University of Toronto 


Press, for publication 2023.  


Winfield, M.nd Kaiser, K., “Ontario and Climate Change,” for J. Onusko and D. 


Anastakis, eds., Ontario Since Confederation: A Reader (Toronto: University of Toronto 


Press for publication 2022)  


Winfield, M., and Whitmore, J., "Energy productivity first. Then focus on production." 
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March 14, 2023 Webinar regarding TAF Net Zero Study  


https://www.youtube.com/watch?v=PRjYQFuJIKw 


 


 


The SEI at the EUC Presents: Net 


Zero Electricity Options for Ontario 


Wednesday March 29, 2023 12:30-


2PMLast fall the The Atmospheric 


Fund (TAF) released a study 


examining options for a net-zero 


electricity system for Ontario b... 


www.youtube.com 


 


Electricity Policy (General) 


Winfield, M., and Dolter, B., "Energy, Economic and Environmental Discourses and their 


Policy Impact: The Case of Ontario’s Green Energy and Green Economy Act." Energy 


Policy 68 (2014) 423-435.   


 


Smart Grids, DERs, Energy Efficiency, Energy Storage and Community Energy 


Planning   


Energy Storage 


Winfield, M.,  Shokrzadeh, S., and Jones, A., “Energy Policy Regime Change and 


Advanced Energy Storage: A Comparative Analysis,” Energy Policy, Volume 115, April 


2018, Pages 572-583.  


 


Smart Grids   


Winfield, M., and Weiler, S., “Institutional diversity, policy niches, and smart grids: A 


review of the evolution of Smart Grid policy and practice in Ontario, Canada,” 


Renewable and Sustainable Energy Reviews vol. 82(P2), pages 1931-1938. (2018) 


  


DERs 
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Winfield, M., and Gelfant G., “Distributed Energy Resource Development in Ontario: A 


socio-technical transition in progress?” Energy Regulation Quarterly, January 2020 - 


Volume 7, Issue 4, 2019.   


March 29, 2023 Webinar on DERs  


https://www.youtube.com/watch?v=oHV-AC1i0tw 


 


 


The SEI at EUC Presents: Assessing 


the Potential for Distributed Energy 


Resources (DERs) in Ontario 


York University Faculty of 


Environmental & Urban Change, 


Sustainable Energy Initiative Webinar: 


Assessing the Potential for Distributed 


Energy Resources (DER... 


www.youtube.com 


 


 


Energy Efficiency  


B.Haley, Gaede, J., Love., P. and Winfield M., “From utility demand side management to 


low-carbon transitions: Opportunities and challenges for energy efficiency governance 


in a new era,” Energy Research and Social Science, Volume 59, January 2020, 


101312.   


Winfield, M., Love, P., Gaede, J., and Harbinson, S., Unpacking the Climate Potential of 


Energy Efficiency: Effective and Resilient Governance for Energy Efficiency in Low-


Carbon Sustainable Energy Transitions (Toronto: Sustainable Energy Initiative, York 


University, 2020) .  


 


Community Energy Planning 


Winfield, M., Wyse, Susan M., and Harbinson, S., “Enabling community energy 


planning? Polycentricity, governance frameworks, and community energy planning in 


Canada,” Canadian Planning and Policy Journal  Volume 2021, June 2021.   


 


April 14, 2023 Energy Modelling Webinar  


https://www.youtube.com/watch?v=c52sEZQGvn4 
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The SEI at EUC Presents: Zero-


Emissions Electricity Across Canada 


by 2035 


Madeleine McPherson, Assistant 


Professor in the department of Civil 


Engineering at the University of 


Victoria, and a founding Executive 


Member of the Energy ... 


www.youtube.com 


 


 


Non-Refereed Articles 


Winfield, M., Ontario’s deepening hydro mess,” Policy Options, August 8, 2022.   


Winfield, M., and Kaiser K, “What is clean electricity?,” Policy Options, January 27, 


2022  


Winfield, M., “Fixing Ontario’s Hydro Mess,” Policy Options January 15, 2021.   


Winfield, M., “Ontario’s hydro: Some unwelcome truths,” Policy Options, May 23, 2018.  


Winfield, M., “The pitfalls of short-circuited project reviews, Policy Options, January 18, 


2018. 


Forthcoming:  


Winfield, M., "Finding Pathways out of Ontario's Hydro and Climate Mess" (May 2023)  


https://marksw.blog.yorku.ca/2023/05/04/finding-pathways-out-of-ontarios-hydro-and-


climate-mess/ 
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May 23, 2023 
 
The Hon Todd Smith 
Minister of Energy  
10th Floor 
77 Grenville St.  
Toronto, Ontario 
M7A 2C1 
 
By E- mail: MinisterEnergy@ontario.ca 


 
Re: IESO Pathways to Decarbonization Study ERO number 019-6647 
 
Dear Minister Smith, 
 
I regret that due to my administrative responsibilities related to the end of the 
academic term I was not able to submit comments the IESO Pathways to 
Decarbonizaiton Study within the required deadline. I submit the following 
comments now in the hope that they will be considered by you, your staff and 
your officials.  
 
In addition to my comments on the ERO posting, I have also attached an 
appendix summarizing research and other activities relevant to the themes in 
the IESO pathways study undertaken under the auspices of the Sustainable 
Energy Initiative at York University for your information.  
I would be pleased to respond to any questions you may have regarding my 
comments on this initiative.  
Yours sincerely,  


  
Mark S. Winfield, Ph.D. 
Co-Chair, Sustainable Energy Initiative 
Faculty of Environmental and Urban Change 
York University 
Toronto, Ontario 
Treaty Lands and Territory of the Mississaugas of the Credit First Nation and 
the Dish with One Spoon Wampum 
 
Cc: P2Dconsultation.ontario.ca 


Peter Tabuns, M.P.P., NDP Energy Critic 
Mike Schreiner, M.P.P., Green Party Leader 
Ted Tsu, M.P.P. Liberal Energy Critic 
Environmental Commissioner of Ontario/Auditor General of Ontario 
Ontario Electrification and Energy Transition Panel  
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5775 Yonge Street, Suite 1201, Toronto, Ontario M2M 4J1 


(416) 364-9301 | www.oma.on.ca 
 


May 12, 2023 
 
Ministry of Energy, Energy Supply Policy Division 


7th floor, 77 Grenville Street 


Toronto, Ontario M7A 2C1 


 


Re: IESO Pathways to Decarbonization Study 


 
To Whom It May Concern,  


The Ontario Mining Association (OMA) appreciates the opportunity to comment on the 
IESO’s Pathways to Decarbonization Report (the ‘Report’) (ERO: 019-6647). We have been 
committed to improving the competitiveness of the mining sector in Ontario since our 
establishment in 1920. The OMA currently represents over 80 members engaged in 
environmentally responsible mineral production and processing, as well as suppliers, 
contractors, environmental consultants, and others involved in the sector. OMA members 
are found throughout the province and are dedicated to transforming Ontario's mineral 
resources into prosperity and sustainable growth for local communities, while remaining 
competitive in global markets. Ontario miners have an indispensable role in powering 
decarbonization efforts and the clean energy transition, and we are a constructive partner in 
the fight against climate change. We responsibly mine the minerals and metals that are 
enabling the world to transition to a low carbon future. These raw materials are 
transformed into technologies that, having gone full circle, assist mining operations in 
reducing environmental footprints and enhancing efficiency and reliability. We are proud of 
the progress OMA members are continually making on improving energy efficiency and 
reducing emissions at their operations. 


Mining companies across the province adhere to the highest global standards in energy 
conservation, carbon emission reduction, and adoption of clean technologies: as of 2018, 
Ontario’s mining industry accounted for 4% of total GHG emissions in the province. Mining 
is also a large energy user in the province. According to an IESO report on industrial load 
consumption, metal ore mining averaged about 638.8 MW/h consumption in March 20231. 
The mining industry converts its energy use into economic value more efficiently than the 
other industries. Except for construction, the mining industry contributes more to Ontario’s 
GDP per unit of energy used than all comparable industries in the province. The majority of 
operating mines are connected to Ontario’s power grid, and nearly 95% of Ontario’s 
electricity is generated from zero-carbon sources, such as hydroelectricity. To help meet and 
exceed stringent environmental targets, Ontario mines have adopted innovative 
environmental technologies, including electrification of mining fleets and mobile 


 
1 “Industrial Load By Sector Report” IESO, April 1, 2023 
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equipment, as well as energy efficiency ventilation-on-demand to reduce power 
consumption. Ontario mining companies adopted clean technologies at a rate of almost 14% 
above the Ontario industry average (see the 2022 report, State of the Ontario Mining 
Sector). 
 
Our ability to build upon these achievements is dependent on good policy design. Ontario 
mines operate in a high-cost jurisdiction, driving profits down relative to other mineral 
producing regions.  The key to mining success in Ontario, and to realizing the ambition set 
out in Ontario’s Critical Minerals Strategy, is keeping electricity prices competitive. 


Socio-Economic Considerations  
 
Mining companies operating in Ontario, and especially in northern Ontario, support strong, 
resilient communities. In part, this is achieved through fostering mutually beneficial 
partnerships with First Nations, including new power opportunities which benefit the mining 
sector and local economy.  As new mining opportunities open up, electricity requirements 
emerge, and the opportunity for collaborative partnerships between all parties must be 
considered.  The Report acknowledges that “communities and First Nations across the 
province have a growing voice in how and where new infrastructure is located” and 
“meaningful and transparent discussions about siting and land use will be required”.  In 
some cases, more than ‘discussions’ should take place to “galvanize collaboration amongst 
stakeholders and Indigenous communities”.  Indeed, potential new ownership models can 
emerge, which benefit everyone involved. 


Cost of Power  
 
The cost of power is always a critical issue for Ontario’s mining sector. Electricity prices in 
Ontario are significantly higher than in competing jurisdictions, putting mining projects in 
the province at a disadvantage. Second to labour, energy comprises the highest costs for our 
mining operations. Ultimately, high energy costs reduce mine life decrease flexibility with 
regard to new developments and may lead to value-added processing relocating elsewhere. 
The pathway to decarbonization must balance operational realties, climate change goals, 
and costs. In relation to the latter, the OMA would like more information on the IESO’s cost 
assumptions utilized in the Report.  Additionally, the OMA would like a greater emphasis to 
be placed on energy conservation initiatives as load reduction strategies from the IESO and 
the Ministry of Energy. This would serve to free up capacity across the grid and reduce the 
amount of new generation required. Utility-funded energy conservation programs also help 
mines and mining companies reduce their energy costs. 


Risk Mitigation   
 
The OMA recognizes that climate change is a pressing concern for Canadians. Our members 
are committed to decarbonizing their operations, while responsibly producing the minerals 
that are essential to the long-term sustainability of our shared planet. Each year, Ernst and 
Young (EY) puts out a report outlining the top 10 business risks for mining and metal 
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companies.2 In 2023, climate change was ranked as the third biggest risk, with the report 
noting that there is an urgency to better mitigate climate change risk. Managing this risk 
requires further attention when planning Ontario’s future energy landscape.   
 
Weather events caused by climate change impact the reliability of Ontario’s power grid. A 
greater dependence on the grid, without accounting for climate change risks, will have a 
negative impact on our members’ ability to operate. We need to avoid a situation like the 
one in Texas, which has faced widespread outages over the past several years due to a 
redundant system. Under significant decarbonization scenarios outlined in the Report, there 
would be a large increase in electrical generation and transmission capacity requirements. 
Without this, we too are at risk of rolling blackouts. Grid design options must balance 
decarbonization priorities with overreliance on the grid, along with climate change weather 
events and costs.  


Distributed Energy Resources  
 
We agree that distributed energy resources (DERs) are an effective means to mitigate risks 
to Ontario’s grid, and OMA members are in a unique position to help with the system 
buildout, given that our mines are located throughout the province and our energy 
managers have a wealth of technical expertise. The OMA requests that we play a key role in 
designing Ontario’s future grid by adding DERs to its mix. Furthermore, we believe that 
there is a greater opportunity for DER integration if there are rate design incentives allowing 
industry to manage long term costs while easing the strain on Ontario’s grid. 
Notwithstanding programs that help forecast predictability in response requirements, such 
as the Interruptible Rate Pilot - price volatility remains a concern for OMA members. 
Increased DER integration will allow mines to maximize critical mineral production, creating 
a lasting positive economic impact.  


Firm Imports 
 
In the Report, external research was performed to assess the clean energy transition of each 
of Ontario’s connected neighbours, as well as their ability to export clean energy.  Manitoba 
was not considered due to its distance from major Ontario load centers and insufficient 
transmission capability.  With the need for imported power expected to rise, and Manitoba 
being one of two sources of clean imported power available to Ontario, the IESO should 
reconsider procuring power from Manitoba, especially with capacity shortfalls already being 
experienced in Northern Ontario. 
 
There are current projects and studies underway which point to Manitoba as a strong 
electricity firm import, including:   
  


• Northwest Bulk Transmission Line (NWBL) - Phases I-III of the Waasigan Tx line which 
is intended to increase supply from Thunder Bay to Atikokan (Phase I), Atikokan to 
Dryden (Phase II) and Dryden to the Manitoba border through Kenora (phase III). 


 
2 “Top 10 Business Risks and Opportunities for Mining and Metals in 2023”, Paul Mitchell, Ernst and Young  



https://www.ey.com/en_gl/mining-metals/risks-opportunities





 
 


• A follow up study to the NE Bulk system plan to review the minimum loading and 
peak loading conditions in Northern Ontario was noted in the latest APO due to 
significant voltage control challenges in Northern Ontario today. 


• With the Manitoba/Ontario intertie approaching its end of life, a joint study with 
Minnesota and Manitoba in 2023 to plan its end of life will occur. 


Hydrogen 
 
With regards to the Report’s references to hydrogen as a key renewable energy source, we 
recommend that only ‘green’ hydrogen should be considered; this means the hydrogen 
would only be produced directly with hydroelectric/solar/wind electricity at high 
efficiencies. Any alternative methods of hydrogen production that require 
conversion/burning of any fuel can only achieve 40-50% efficiency, which is a physical limit 
of converting heat energy into work energy. Further, any other fuel will have much less 
energy density, for example: producing hydrogen with natural gas, at about half the energy 
density and burned at 50% efficiency, requires about four times the energy.3 The Ontario 
mining sector requires resilient, reliable, and proven hydrogen technology to support the 
northern mining sector and the neighbouring communities. As such, there needs to be 
support for R&D endeavours that will enable these technologies for the communities and 
industries involved.  


Natural Gas Moratorium 
 
The Report’s assessment showed that a natural gas moratorium would be feasible beginning 
in 2027, and at that point the system would not require additional emitting generation to 
ensure reliability. Natural gas has proven to be an effective and reliable energy source for 
the system. Given the small proportion of natural gas that Ontario requires for backup 
generation, a moratorium could needlessly introduce potential risks into the system, 
especially in the case of a climate change related event. Prior to moving forward with the 
moratorium, we suggest that a risk analysis and life cycle analysis is undertaken to consider 
such an event. We believe that there are also cost impacts inherent in removing natural gas 
from Ontario’s grid. As such, the OMA recommends that the IESO provide further details on 
what the effects of a natural gas moratorium on both residential and industrial energy rates 
entail. The continued use of natural gas provides resilience and reliability for Ontario's 
mining sector, and the OMA recommends that we continue to use it now and into the 
future, with the possibility of temporarily increasing natural gas generation as needed. This 
would allow for co-generation capabilities, which is seen as more efficient than a single use 
cycle, and the possibility of combining natural gas with other forms of power, such as steam. 


Hydroelectricity  
 
With OMA members located throughout the province and close to waterways, we are in 
support of, and in some cases are already using hydroelectric power. Hydroelectric stations 


 
3  “The unbearable lightness of Hydrogen”, M. Leibreich, Bloomberg  
https://about.bnef.com/blog/liebreich-the-unbearable-lightness-of-hydrogen/  
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can be used as energy storage systems, and can be more easily implemented than large 
scale batteries. There are also lower cost micro-hydroelectric solutions that the IESO should 
consider. The OMA would like to work with the province to further build out these 
renewable energy sources, as we are in a unique position to generate hydroelectric power. 
Increasing power production in the North not only increases accessibility to help ease 
energy capacity shortfalls, but also continues to ensure reliability and cost competitiveness 
within the region. Hydroelectricity serves to benefit not only industry, but also Indigenous 
communities and residents located in the North.  


Other Technologies  
 
The Report highlights a number of technologies that will be needed to decarbonize, such as 
small modular reactors (SMRs), which are in development. Decarbonization requires 
innovative energy technologies using critical minerals such as lithium available in Ontario. 
The provincial grid currently has many transmission capacity constraints which restrict the 
growth of industries needed for decarbonisation. These need to be addressed. Similarly, a 
greater emphasis needs to be placed on promoting clean, lower-cost, renewable power 
infrastructure and innovative storage solutions. Such critical investments should be a 
priority, not only to enhance the grid, but also to promote onsite generation of clean, 
renewable electricity. OMA members support continued investment by the Ontario and 
Canadian governments to advance the commercialization of these innovations, and to 
consider partnerships with the mining sector to pilot these initiatives, where applicable.  


Conclusion  
 
Energy policy decisions made today will lay the foundation for current and future mining 
investment into the province. Therefore, it is critical we work together to get this right. 
Mining will continue on its innovation path, taking advantage of evolving technologies to 
progressively improve its industry-leading low carbon footprint. Decarbonization objectives 
must be balanced - keeping the mining sector competitive, while seizing opportunities for 
growth by charting and implementing a vision of global excellence, leadership, and 
innovation. 


 
Sincerely,  
 
 
 
Kankshi Amin 
Issues and Policy Coordinator 
 


 








1 | P a g e  
 


 


 


April 25, 2023 


SUBJECT: Environmental Registry Posting - IESO Pathways to Decarbonization Study 


ERO 019-6647 


Thank you for the opportunity to provide input and advice on the Environmental Registry posting 


of key questions regarding the IESO’s Pathways to Decarbonization Report (P2D).  Our industry 


was particularly pleased to see specific reference in the posting to Ontario Power Generation’s 


“Northern Ontario Hydroelectric Opportunities” Report (NOHO), to which the OWA contributed.  


In our view, taken together, these reports and the government’s policy response can and should 


provide the basis for strategic and sustained investment in realizing the province’s waterpower’s 


potential in the immediate, near and long term.  


As the P2D Report notes “Significant investments in capital, materials and labour will be 


required to build out a fully decarbonized system.1”  The OWA agrees with this identification of 


risk and is proposing a targeted approach to ensure that investment begins now, is measured 


and is sustained over time to facilitate the creation of the supply chain, human resource and 


community capacity required.  We note that Ontario is not alone on this journey and that 


competition for the same skills sets and products is already underway.  The OWA’s five (5) point 


Waterpower Action Plan, as summarized below and illustrated in the Appendix, is in direct 


response to the P2D and NOHO observations and recommendations and provides a framework 


for the design and implementation of a “Made in Ontario, for Ontario2” approach. 


1. Secure existing waterpower facilities now for the future 


• Owners of existing non-rate regulated waterpower facilities have contracts that 


expire within the next decade, compromising the ability to make the long-term 


sustaining capital investments required. 


• Many of these same owners are expected to be the proponents of the expansions, 


upgrades and new developments necessary to help meet Ontario’s emergent and 


enduring capacity and energy shortfalls. 


• For more than two (2) years the OWA has worked with the Independent Electricity 


System Operator (IESO) to develop a Program to re-contract existing non-rate 


regulated hydroelectric facilities, in accordance with the Cabinet Directive of January 


2022 and the Minister of Energy’s letter to the IESO of October 2022. 


• An estimated one hundred twenty (120) facilities will be eligible for inclusion in the 


Program. These perpetual assets represent ~800MW of reliable energy supply and 


provide important local electricity, socioeconomic, and water management benefits. 


 
1 P2D Report, Page 4 – “Addressing Risks” 
2 An estimated 75% of investment in new hydro and 90% of investment in sustaining existing assets stays in 
Ontario – source NOHO Report, Page 33 
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• There remain a small number of extremely important outstanding policy design 


issues that will require government decision and direction in the immediate future. 


• With resolution of these key issues, Program implementation is expected by 


September 2023, securing these assets for another twenty (20) years. 


 


2. Optimize operating assets in the immediate term 


• Ontario Power Generation is currently undertaking a significant refurbishment and 


upgrade program (an estimated $2Billion over ten (10) years) across its hydroelectric 


assets (both small and large facilities). 


• These same opportunities for investment exist in the wider hydroelectric fleet for non-


rate regulated generating stations, recently estimated by the OWA to be up to 


200MW of additional capacity by 2030. 


• The Minister of Energy’s letter of October 5th 2022 to the IESO (referenced above) 


includes specific instruction to “provide incentives for facility upgrades and 


expansions that lead to an increased value to the electricity system”. 


• In addition, this government has already made significant progress in reducing 


regulatory burden which support new investments in existing facilities.3 


• Moreover, the 2023 federal budget included specific and targeted (though time-


bound) measures to encourage investments in refurbishments of hydroelectric 


facilities through an Investment Tax Credit. 


• The Program that secures existing facilities (See 1) should include upgrades and 


expansions of facilities which result in a reasonable return on the capital investment 


and be implemented concurrently (i.e. September 2023). 


 


3. Power up water management infrastructure in the near term 


• While Ontario boasts more than two hundred twenty (220) operating hydroelectric 


facilities, there are over two thousand (2,000) water control structures (dams, locks 


etc.) across the province, the majority of which are owned, operated and maintained 


through taxpayer dollars. 


• Like hydroelectric facilities, many of these assets have generally been in place for 


decades and serve to provide a wide range of socioeconomic and environmental 


benefits. 


• Recent inventories of water control structures owned by the Ministry of Natural 


Resources and Forestry, Parks Canada and the waterpower industry suggests that 


several would support hydroelectric production through “retrofits” of the existing 


structures (up to 200 MW of potential) before 2030. 


• This is the next and nearest “low hanging fruit” as the permitting and development 


timelines are shorter than those for new greenfield projects. 


• As is the case for expansions, upgrades and refurbishments, these projects are 


eligible for the federal Investment Tax Credit and could be built before that Program 


begins to wind down in 2032-2034. 


• Government should launch of a targeted Energy/Infrastructure initiative (e.g. 


procurement, investment support) in the near term to enable these projects to come 


on line no later than 2030. 


 
3 Refer, for example to the 2022 approval of the amendment to the Class EA for Waterpower Projects 
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4. Begin planning, siting and predevelopment work today to identify potential new 


hydroelectric projects 


• As noted in the “no regrets” section of the P2D Report, “Sector partners should begin 


planning and siting work to identify potential new projects, including hydroelectric o 


allow for faster implementation.”.4 This is further bolstered in the “Addressing Risks” 


section which states that “Preliminary work should begin now so that options are 


available in the 2030s and beyond.5” 


• This theme of “starting now” is also strongly supported through the NOHO report 


which, in addition to site or regional specific recommendations, suggests the 


commencement of a collaborative approach to a longer-term outlook and 


assessment to effectively plan and develop transmission and hydroelectric assets in 


northern Ontario. 


• Importantly, in both the P2D “Assumptions” document and in the background 


materials to the NOHO Report, specific “sites” were rolled up into regional 


evaluations, both using inventories previously commissioned by the OWA and 


government (i.e. the sites are known). 


• As virtually all of these “sites” are located on provincial Crown land, administered by 


the Ministry of Natural Resources and Forestry, a first and imperative step in 


“beginning” is site access, as supported by a streamlined MNRF “Crown Land 


Access” Policy and Procedure, focused on predevelopment work and early 


Indigenous and community engagement. 


• This alignment across government ministries to “Ensuring that regulatory, approval 


and permitting processes are ready”6 could be completed in 2023 and reasonably 


enable the managed development of up to 1000MW of new greenfield hydro by 2035 


and the balance of proven sites between 2035 and 2050. 


• To ensured measured investment and a consistent, paced build out of new hydro, 


the government should initiate and sustain a regular and predictable cadence of new 


procurements, linked to predevelopment, for at least the next decade. 


 


5. Develop and implement a process to recover reasonable pre-development costs 


• Again, as articulated in the P2D Report, the Ministry of Energy should work with the 


Ontario Energy Board (OEB) and the IESO to develop a process to recover pre-


development costs for OEB-regulated and IESO-contracted projects respectively, as 


applicable7. The OWA agrees and suggests that this work include collaboration with 


those sectors most affected (e.g. hydroelectricity). 


• As noted in the NOHO Report, “OPG together with the OWA, engaged with 


Indigenous community representatives to better understand how communities 


themselves would define success in hydroelectric development in their regions. This 


included gathering insights from communities who have experience pursuing shared 


or full ownership in hydroelectric generating facilities, as well as those whose 


traditional territory encompasses some of the high potential opportunities reviewed in 


 
4 P2D Report, Page 38 
5 P2D Report, Page 4 
6 P2D Report, Page 5 
7 P2D Report, Page 38 
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this report. Though every community has unique needs and perspectives, the 


Indigenous communities OPG was able to have initial conversations with were 


supportive of hydroelectric development, provided it is done responsibly, there is 


early, meaningful participation, and community benefits that further economic and 


social progress.”8 


• It will be important therefore that, particularly with respect to new hydro opportunities, 


the process(es) designed to recover pre-development costs not only include those 


costs associated with regulatory processes, but the provision of capacity for 


Indigenous (and other) communities to effectively participate as project proponents 


or partners. 


• Previous OWA assessments of “predevelopment” costs suggested that the 


regulatory approvals process had increasingly become a “fixed cost”, regardless of 


project size.  Efforts to streamline and enhance permitting and approvals processes9 


can contribute to reducing the cost recovery requirements. 


• A number of mechanisms have been utilized in the past in this context (Loan 


Guarantees, Price Adders, Taxation Resource Revenue Sharing, Infrastructure 


Funds) that should be evaluated and assessed in order to design a “fit for purpose” 


approach. 


Applying this five (5) point Waterpower Action Plan (see Appendix) will position Ontario as a 


leader in leveraging its significant existing hydroelectric advantage as we move forward to 


achieve our economic and decarbonization objectives.  As is evidenced by the very real 


immediate, near and mid term opportunities (up to 1400MW) outlined above, the P2D Report’s 


exclusion in the Moratorium scenario of new (large) hydroelectric due to lead times that 


extended beyond the horizon of this scenario (2035)10 is not consistent with the actual potential 


of the contribution for Made in Ontario hydroelectricity.  Notably, and unlike any other 


technology assessed in the P2D Report, in both scenarios (2035 and 2050), it is assumed at all 


existing hydroelectric facilities will continue to be in operation – a recognition of the unique 


perpetual lifespan of these assets and of particular relevance to Recommendation 1 - Secure 


existing waterpower facilities now for the future. 


Below please find a table outlining the OWA’s responses to specific questions in the ERO 


Posting: 


 
8 NOHO Report, Page 11 
9 P2D Report, Page 35 
10 P2D Report, Page 22 
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ERO Posting Question OWA Response 
The IESO’s Pathways Study recommends 
streamlining regulatory, approval and permitting 
processes, citing that it can take five to 10 years 
to site new clean generation and transmission 
infrastructure. 
 
What are your thoughts on the appropriate 
regulatory requirements to achieve accelerated 
infrastructure buildout?  Do you have specific 
ideas on how to streamline these processes? 


Waterpower development and expansion almost 
invariably requires the direct involvement of the 
Ministry of Natural Resources and Forestry 
through the provisions of the Public Lands Act 
(Crown Land Access, Tenure) and the Lakes and 
Rivers Improvement Act (location, construction, 
and operation of a hydroelectric facility). It will be 
imperative that MNRF policies and procedures are 
aligned with “start now” approach and that the 
organization has the capacity and commitment to 
achieving the timelines for new hydroelectric 
development and facility upgrades and 
expansions.  


The IESO’s Pathways Study recommends 
beginning work on planning and siting for new 
resources like new long-lived energy storage 
(e.g., pump storage), nuclear generation and 
waterpower facilities. 
 
What are your expectations for early engagement 
and public or Indigenous consultations regarding 
the planning and siting of new generation and 
storage facilities? 


It is our industry’s experience and expectation 
that, particularly for new northern hydro 
development, Indigenous communities will be 
proponents of or partners in projects. In fact, 
government policy dating back thirty (30) years 
requires this approach in Ontario’s Northern 
Rivers (Attawapiskat, Winisk, Albany, Severn) and 
also provides for “Co-Planning” in the Moose 
River Basin.  While “early” engagement is 
certainly expected, as important is “ongoing” 
engagement as a project moves from a high-level 
concept to the planning and potential 
development stages.  For waterpower, this is 
specifically articulated in the OWA’s “Class 
Environmental Assessment” (Section 7 – 
Engaging and Involving Indigenous Communities) 
as well as in MNRFs Guidance under the Lakes 
and Rivers Improvement Act (Location Approval). 
It is insufficient to limit engagement to only the 
early stages of a potential project at which time its 
viability has yet to be determined. 
 


The IESO’s Pathways Study shows that natural 
gas-fired generation will need to continue to play 
an important role in the system for reliability in the 
short to medium term. The IESO’s assessment 
shows that most of the projected Ontario demand 
in 2035 can be met with the build out of non-
emitting sources, but some natural gas will still be 
required to address local needs and provide the 
services necessary to operate the system reliably. 
 
Do you believe additional investment in clean 
energy resources should be made in the short 
term to reduce the energy production of natural 
gas plants, even if this will increase costs to the 
electricity system and ratepayers? What are your 
expectations for the total cost of energy to 
customers (i.e., electricity and other fuels) as a 
result of electrification and fuel switching? 


Yes, as noted above, the OWA recommends that 
expansions and upgrades to existing facilities 
should be enabled through the IESO Program to 
recontract non-rated regulated hydroelectric 
facilities and that government should launch of a 
targeted Energy/Infrastructure initiative in the near 
term to enable these projects to come online no 
later than 2030. In addition, beginning the 
predevelopment work now for new hydro (e.g., 
Crown Land Access) will lay the foundation 
enable the managed development of some of the 
potential new greenfield hydro by 2035.  While 
there may be very minor short-term impact to 
electricity system costs, these perpetual assets 
will moderate electricity prices and provide 
electricity and socioeconomic value over the mid 
to long term, as is today the case with Ontario’s 
existing hydroelectric fleet. 
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The IESO’s Pathways Study highlights emerging 
investment needs in new electricity infrastructure 
due to increasing electricity demand over the 
outlook of the study. The IESO pathway 
assessment illustrates a system designed to meet 
projected demand peaks almost three times the 
size of today by 2050, at an estimated capital cost 
of $375 billion to $425 billion, in addition to the 
current system and committed procurements. 
Please see supporting materials for illustrative 
charts on capacity factor and cost by resource 
type. 
 
Are you concerned with potential cost impacts 
associated with the investments needed? Do you 
have any specific ideas on how to reduce costs of 
new clean electricity infrastructure? 


While electricity system costs will always be a key 
consideration in public policy decisions, so too will 
be the broader social, economic, and 
environmental benefits and impacts of electricity 
production, distribution and transmission.   The 
absence of this type of overarching evaluation and 
assessment of options is one of the practical 
limitations of the P2D Report and one that is at 
least partially addressed in the NOHO Report 
(e.g. Made in Ontario Economic Benefits, Multi-
Criteria Assessment, Lifecycle Analysis).  These 
and other “values-based” approaches help to 
better inform policy decisions with respect to 
electricity scenarios and long-term planning. 
 
With respect specifically to the reduction of costs, 
OWA has recommended a planned and 
predictable cadenced approach to 
predevelopment, procurement and permitting that 
begins in the immediate term and is implemented 
over a period of a decade or more.  We have 
experienced the “boom and bust” approach and 
witnessed its negative effect on prices and on the 
loss of expertise and skills in the system.  We 
need to re-establish and sustain the confidence 
and capacity of the industry and the broader 
ecosystem to reduce costs. 


The IESO’s Pathways Study includes a scenario 
for over 650 MW of new large hydroelectric 
capacity to meet system needs in 2050. 
A recently released assessment estimates that 
there may be potential to develop 3,000 to 4,000 
megawatts of new hydroelectric generation 
capacity in northern Ontario and 1,000 megawatts 
in southern Ontario. 
 
What are your thoughts on the potential for 
development of new hydroelectric generation in 
Ontario by private-, Indigenous- and government-
owned developers? 
 
While the capital costs for hydroelectric 
generation may be higher than nuclear, wind, 
solar, and natural gas, do you support investing in 
large scale hydroelectric assets that may operate 
for over a hundred years? 


The OWA strongly supports the development of 
new hydroelectric generation in Ontario by private, 
Indigenous, municipal and government owned 
developers as well as partnerships between the 
range of owners.  This range and diversity of 
ownership is already the case for Ontario’s 224 
existing hydroelectric facilities and is a core 
strength of the industry in the province.   
 
The OWA notes again that the P2D Report 
Assumptions includes 5,000MW of new hydro in 
the north and 1000+MW in the south (including 
Pumped Storage), relatively consistent with the 
findings of the NOHO Report.  This is not 
surprising given that OWA’s previously 
commissioned inventory was used as input for 
both reports.  What differs in the reports is the 
degree to which key public policy objectives 
should inform the potential range of scenarios.  
For example, is it preferable to invest in northern 
Ontario’s economy with Indigenous partnerships 
or to import hydrogen?  How important is 
provincial energy security?  How does policy 
value the unique socioeconomic values provided 
by hydroelectric facilities through water 
management? 
 
The OWA strongly supports investing in all scale 
hydroelectric assets and agrees it is critical to 
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assessing options and developing long term plans 
that the respective lifespans of asset classes be 
considered. Ontario’s heritage hydroelectric fleet 
moderates electricity prices today and the planned 
and predictable addition of new hydro 
(expansions, upgrades, retrofits and greenfield) 
will have the same effect for decades to come. 


The IESO’s Pathways Study suggest that 
significant transmission capacity will be needed to 
help balance intermittent sources of electricity 
(e.g., wind and solar) and to ensure cost-effective 
supply can be delivered to meet growing demands 
from electrification and economic growth. 
Transmission will also be required to balance 
intermittent supply with dispatchable supply (such 
as natural gas and energy storage) and meet 
demand in regions with retiring assets. 
 
What steps should be taken to ensure that 
transmission corridors can be preserved and lines 
can be built as quickly and cost effectively as 
possible? 


With respect to enabling new hydro, the OWA 
supports the NOHO Report recommendation that 
a collaborative approach (including the 
participation of Indigenous and other 
communities) bet taken to coordinate the 
concurrent build out of required transmission with 
new generation.  As is the case for new 
generation, predevelopment and siting work 
should begin now.  In the north, this will also 
necessitate the active support of MNRF as 
transmission lines will inevitably be partially 
situated on provincial Crown land.  


Do you have any additional feedback on the 
IESO’s “no-regret” recommendations? 


The OWA reemphasizes the importance of the “no 
regrets” recommendation that “the Ministry should 
work with the Ontario Energy Board (OEB) and 
the IESO to develop a process to recover pre-
development costs for OEB-regulated 
and IESO-contracted projects respectively, as 
applicable.”  As outlined in our Waterpower Action 
Plan, it is important that this process engage and 
involve key interests. 
 
The OWA also strongly supports the IESO 
recommendation that the work of the 
Electrification and Energy Transition Panel 
continue to establish a new long-term 
energy planning process that is designed to 
address the energy transition.  We look forward to 
contributing to that initiative directly. 
 
Finally, the OWA supports in principle the 
recommendation to track progress and update 
plans in an open and transparent process.  Given 
that the work of the Electrification and Energy 
Transition Panel has yet to be completed, 
however, it is perhaps premature to task this to 
the IESO. 
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Again, thank you for the opportunity to comment.  I would be pleased to discuss our 


recommendations with Ministry staff at your convenience. 


 


Paul Norris 


 


President 


Ontario Waterpower Association 


 


Copy: OWA Board of Directors 


 Ministry of Energy 


 Northwestern Ontario Municipal Association 


 Federation of Northern Ontario Municipalities 


 Rural Ontario Municipal Association
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Appendix – Waterpower Action Plan Timelines 
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May 15, 2023 
 
The Hon. Todd Smith  
Ministry of Energy, Energy Supply Policy Division 
77 Grenville St., 7th Floor 
Toronto, ON 
M7A 2C1 
 


RE: ERO Posting 019-6647 – IESO Pathways to Decarbonization Feedback 
 
Potentia Renewables Inc., (PRI) a wholly owned subsidiary of Power Sustainable, is a fully-integrated 
developer, manager and operator of renewable energy assets based in Toronto, Ontario. Potentia 
currently owns or manages nearly 1,000 MW of wind and solar projects in operation, under 
construction, or under contract. With an investor committed to long-term success, combined with the 
industry-leading experience of our team, Potentia is a prominent renewable energy provider in Canada 
that is ideally positioned for continued substantial growth.  PRI is pleased to provide comments on the 
Independent System Operator’s (IESO) Pathways to Decarbonization report.   
 
The Ontario energy system is currently encountering various obstacles that impede its ability to meet 
the projected demand throughout the province. One major concern is the potential shortage of energy 
capacity in Ontario, which could arise as early as 2026 when crucial energy generation contracts start 
expiring. This urgent requirement for additional capacity is intensified by the Ontario government's 
commitment to achieving decarbonization targets in the coming decades. In essence, Ontario faces the 
immediate challenge of securing sufficient energy generation resources to meet growing demand while 
simultaneously transitioning the provincial energy grid to achieve net-zero emissions. 
 
To address these challenges effectively, it is crucial to acquire new wind, solar, and energy storage 
resources. These investments will not only accelerate the decarbonization efforts but also ensure that 
Ontario’s energy grid is adequately equipped to meet the rising demand. Considering Ontario is a 
relatively small jurisdiction, it is essential to establish clear policy objectives and create investment-
friendly incentives while reducing the investment risk associated with investing in green energy in the 
province. This approach will foster an active and competitive market, ultimately providing the best 
value for ratepayers during the energy transition. 
 
Wind energy, solar energy, and energy storage are particularly advantageous for Ontario as they offer 
several benefits. These resources have shorter development timelines, can be strategically located in 
high-demand areas to support growth, and can be combined in flexible hybrid configurations to meet 
varying demands. Moreover, wind and solar are currently the most cost-effective energy resources 
available, offering significant value to Ontario ratepayers. Additionally, these resources align with the 
growing demand for decarbonized electricity, making them appealing to companies for future 
investments. 
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Investing in wind, solar, and storage projects will not only expedite decarbonization efforts but also 
bring various regional benefits. This includes stimulating investment and job growth in local 
communities, driving innovation, and creating direct and indirect employment opportunities within the 
evolving clean economy. 
 
Furthermore, competition for renewable energy sources is intensifying globally. For instance, the U.S. 
Inflation Reduction Act is expected to boost wind, solar, and energy storage investments in the United 
States, leading to increased competition for these technologies and their components. Given this 
context, it is vital for Ontario to proactively develop the necessary supply chain infrastructure and 
policy environment to position itself as an attractive hub for renewable energy investments. This 
should involve exploring options to optimize the existing fleet of wind and solar assets already 
contributing emissions-free electricity to the grid. 
 
Potentia Renewables Inc. is prepared to develop new wind, solar, and energy storage projects to 
address immediate demand requirements and help Ontario.  However, this potential can only be 
realized with clear and timely signals from the government and the Independent Electricity System 
Operator (IESO) regarding the future path for these resources.  
 
Consultation Questions: 
 


1. Regulatory Requirements: What are your thoughts on the appropriate regulatory requirements 
to achieve accelerated infrastructure buildout? Do you have specific ideas on how to streamline 
these processes? 


 
The regulatory and permitting timelines in Ontario for wind and solar are known for being among the 
lengthiest, costliest, and most burdensome in North America. The current policies and regulations in 
place not only create significant obstacles for developing new renewable energy projects but also 
increase investment risks for developers and unnecessarily drive-up costs for ratepayers.  PRI 
recommends that the Ontario Government review these permitting requirements for both standalone 
and hybrid facilities to strike a balance between conducting proper, science-based reviews, involving 
public input, and removing unnecessary barriers that are essential for our future grid. 
 
Additionally, enhancing system planning and communicating with industry about system plans will help 
to ensure timely procurement and will provide developers with adequate time to plan for the 
necessary permitting processes.  This is particularly important for developers utilizing technologies that 
require long lead and development timelines like long duration storage. 
 
PRI supports the government’s focus on streamlining both the approvals processes and Class 
Environmental Assessments for low-risk development such as sustainable power facilities and 
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transmission lines.  The completion of the changes to the Class EA program and including stormwater 
approvals in the EASR program, will significantly reduce the timelines and risks for regulatory 
approvals.  Of ongoing concern is the uncertainties around use of agricultural lands for development 
and curtailment of wind farms related to bird and bat mortalities, which can significantly affect the 
production capacity of a facility.  The current emphasis to limiting development on Prime agricultural 
lands, including recently proposed changes to the Provincial Policy Statement, obstruct the placement 
of new power facilities from many areas that meet land and noise requirements for building this 
infrastructure.  Excluding land from development of electrical infrastructure will make it difficult to site 
projects and thus difficult to meet system reliability needs as well as decarbonize the grid. 
 
Curtailment requirements related to bird and bat mortalities remain a significant unknown risk for 
wind development given the uncertainty around estimation techniques and mitigation technologies.  
Open dialogue between industry and the government is required to develop a manageable path 
forward on this complex issue.  
 


2. Planning & Siting Consultations: What are your expectations for early engagement and public 
or indigenous consultations regarding the planning and siting of new generation and storage 
facilities? 


PRI supports HydroStor’s comments and recommendations regarding long-duration storage resources.  
The IESO should explore a 2,000 MW contingent procurement process for long-duration energy storage projects 
(8 hours or more), based on the pathways to decarbonization for Ontario's electricity grid. The initial 2,000 MW 
procurement should be intended to leverage LDES simultaneously with the integration of new variable resources 
and incremental nuclear generation.   
 
PRI strongly believes in the early engagement and active, inclusive consultation with the public and 
Indigenous communities when planning and siting new generation and storage facilities. By engaging 
stakeholders early and often we gain valuable insights into their specific concerns, expectations, and 
interests. This collaborative approach allows us to identify potential challenges and opportunities, 
ensuring that our projects align with the social, environmental, and economic goals of the region. 
 
Alongside early engagement, we are dedicated to maintaining transparency and fostering open 
dialogue throughout the entire project lifecycle. We recognize the importance of integrating 
Indigenous knowledge and perspectives into the planning process. By incorporating their feedback, we 
can develop mutually beneficial solutions that address environmental impacts, preserve cultural 
heritage, and support local economies. Building strong and respectful relationships with Indigenous 
communities and the public is crucial in establishing trust and garnering support for our projects.  
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3. Natural Gas Phase-Out: Do you believe additional investment in clean energy sources should be 
made in the short term to reduce the energy production of natural gas plants, even if this will 
increase costs to the electricity and ratepayers? What are your expectations for the total cost of 
energy to customers because of electrification and fuel switching? 


 
PRI strongly supports additional investment in clean energy sources in the short, medium and long 
terms.  Wind and solar are currently the least cost sources of energy generation and are a key 
component to decarbonization of the Ontario grid.  Ontario’s plan to meet growing electricity demand 
with natural gas generation is projected to increase grid emissions by 260% by 2040.  This is 
incompatible with Canada’s plan for net zero emissions by 2050.  Investing in more natural gas will only 
serve to undermine the benefits of economic-wide electrification and add a risk of stranded assets as 
we move to a zero-carbon grid. 
 
The IESO should focus on maximizing the development of new wind, solar, and storage sites as part of 
the transition away from gas-based energy generation. This transition can be achieved without 
imposing an undue financial burden on ratepayers if executed efficiently. The Ontario government 
must proactively strive to streamline the procurement process for new developments to prevent 
increased costs for all stakeholders. This is particularly crucial given the need to secure a substantial 
amount of renewable energy generation to address projected capacity shortfalls and achieve 
decarbonization targets. 
 


4. Potential System Costs: Are you concerned with potential cost impacts associated with the 
investments needed? Do you have any specific ideas on how to reduce costs of new clean 
electricity infrastructure?  


 
Transparent and consultative long term system planning can help reduce risk, and by extension, the 
costs, of new electricity infrastructure. In addition, taking a proactive and region-centric approach to 
energy planning will allow local stakeholders to design efficient mechanisms to mitigate the supply 
chain challenges, risks, and costs of building new projects. 
 
During the planning stages of procurement and development, it is crucial to consider factors that can 
increase costs. The Ontario government should carefully consider municipal requirements, labor and 
equipment availability, and the long lead times required for major energy projects that can extend 
project timelines and increase costs. To minimize these impacts, it is important to establish 
mechanisms that address these cost-increasing factors. While ratepayer affordability is a concern, 
these concerns should not override the need for investments in new generation supply and 
transmission infrastructure. Such investments are essential to address imminent capacity shortfalls, 
accelerate decarbonization initiatives, and foster economic growth. 
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The Government of Ontario should also consider the following to reduce costs associated with clean 
energy generation: 


 Efficient Permitting Process: Streamlining and expediting the permitting process for clean 
electricity infrastructure projects can significantly reduce costs. This can be achieved by 
establishing clear guidelines, reducing bureaucratic hurdles, and ensuring efficient coordination 
between different government departments and agencies. 


 Grid Modernization: Investing in grid modernization and smart grid technologies can improve 
the efficiency and flexibility of the electricity system. This includes upgrading transmission and 
distribution infrastructure, integrating advanced monitoring and control systems, and 
promoting demand response programs. A more robust and flexible grid can optimize the 
utilization of clean electricity resources, reducing the need for costly infrastructure expansion. 


 Community Engagement and Education: Working with the Ontario Government to engage local 
communities and educating them about the benefits of clean electricity infrastructure to help 
reduce resistance and delays associated with projects. Transparent and inclusive decision-
making processes can build trust and encourage public support, minimizing legal and regulatory 
obstacles that can increase costs. 


 Investment in Research and Development: Increased investment in research and development 
can drive innovation and help develop more cost-effective technologies for clean electricity 
generation. This could involve funding research institutions and providing incentives for private 
sector involvement in developing and deploying new technologies. 


 
5. Hydrogen & Low-Carbon Fuels: Do you have any comments or concerns regarding the 


development and adoption of hydrogen or other low-carbon fuels for use in electricity 
generation? What are your thoughts on balancing the need for investments in these emerging 
technologies and potential cost increases for electricity consumers? 


 
Hydrogen and other low carbon fuel sources have the potential to contribute to decarbonizing 
Ontario's energy grid and aid in the province's shift away from gas-powered energy generation. 
However, it is crucial to ensure that investments in these energy sources do not undermine the proven 
efficacy of wind, solar, and energy storage assets. These established technologies have already 
demonstrated their effectiveness in Ontario and should continue to play leading roles in the province's 
decarbonization endeavors. 
 


6. Hydroelectric Generation: What are your thoughts on the potential for development of new 
hydroelectric generation in Ontario by private, indigenous, and government-owned developers? 
While the capital costs for hydroelectric generation may be higher than nuclear, wind, solar and 
natural gas, do you support investing in large scale hydroelectric assets that may operate for 
over one hundred years? 
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Similar to investments in hydrogen, investments in new hydro-electric generation should not be at the 
expense of wind, solar and energy storage.  These technologies are not nearly as capital intensive as 
large-scale hydro facilities.  New renewables and storage or hybrid projects that include storage can 
perform as effectively as hydro but at a fraction of the cost.  If new hydro-electric generation is 
pursued, those facilities should be required to have sufficient ramping and storage capabilities to be 
able to add capacity to a grid with increasing levels of intermittent sources. 
 


7. Transmission Capacity: What steps should be taken to ensure that transmission corridors can be 
preserved and lines can be built as quickly and cost effectively as possible? 


 
To meet the need for more clean energy generation, Ontario must prioritize the development of new 
transmission infrastructure in untapped areas of the province.   The government should provide clarity 
early on regarding the targeted regions for transmission development.  Stakeholders and developers 
need sufficient advance knowledge to connect new projects and understand the province's 
transmission capabilities. 
 
Simultaneously, the Ontario Government should explore cost-effective alternatives to building new 
transmission infrastructure. Optimizing the use of existing physical transmission and distribution assets 
can be a viable option. To achieve this, the government should encourage the development of more 
energy storage projects across the province. Energy storage has been proven effective in Ontario and 
globally, offering a cost-effective means to meet immediate energy and capacity demands, and 
balancing the need for additional transmission infrastructure. 
 
Energy storage technologies also provide various grid services such as capacity value, peak shaving, 
voltage support, frequency regulation, and more. Leveraging these services reduces reliance on 
expensive and time-consuming transmission investments, while generation and transmission capacity 
is being expanded to meet future demand. 
 
Potentia Renewables Inc. thanks the Government of Ontario and the IESO for the opportunity to 
provide comments on the Pathways to Decarbonization report.  
 
Sincerely, 
 
 
 
Jennifer Tuck 
AVP, Government and Regulatory Affairs 
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Power Workers’ Union (PWU) Feedback on IESO’s Pathways to Decarbonization Study 
Submission to the Ministry of Energy, ERO 019-6647, May 2023 


The Ministry of Energy (MoE) is working strategically with its energy agencies and partners to ensure the 
building blocks are in place for an integrated energy plan that meets Ontario’s energy needs and while 
maintaining reliability and our clean energy advantage, at the lowest cost to families and businesses. 
Critical initiatives, such as the IESO ’s Pathways to Decarbonization Study (P2D Report) and the 
Minister’s Electrification and Energy Transition Panel (the Panel), will help to inform the government’s 
next steps towards its longer-term vision for an integrated energy system. 


This future integrated energy plan will incorporate input from Ontario families and businesses, 
stakeholder groups and Indigenous communities. To this end the Ministry of Energy is seeking feedback 
on the P2D report and, in particular, the IESO’s “no-regret” recommendations. 


The Power Workers’ Union (PWU) is pleased to support the Ministry of Energy’s efforts to develop an 
approach to energy planning that helps decarbonize Ontario’s energy system.  During the last several 
years, the PWU has supported independent analysis of Ontario’s options for meeting its energy 
challenges.  This submission draws upon previous PWU advice to the government, the Ontario Energy 
Board (OEB) and the Independent Electricity System Operator (IESO):1 


- MENDM’s reform of the long-term energy planning framework (2021); 
- MoE’s need for robust analytical capability from its consultants for the 2022 Pathways Study for 


the Panel; 
- IESO’s P2D Study assumptions (2022); 
- IESO’s DER Potential Study (2022); 
- Detailed requirements for benefit costs analysis for the OEB’s Framework for Energy Innovation 


(2023); 
- Advice to the Panel regarding the IESO P2D Study (2023); 
- IESO’s 2023 Annual Acquisition Report Approach (2023); 
- NRCan Grid Modernization (2023); and,  
- Finance Canada’s Proposed Clean Tech Investment Tax Credit (2023).  


The body of work that has underpinned the above noted PWU submissions points to future electricity 
system options with much lower cost and far superior economic benefits to the province.  The MoE 
should apprise themselves of these analyses. 


Context   


The IESO’s P2D Report illustrated a possible non-emitting supply mix scenario for 2050. An unresolved 


challenge, as noted by the IESO is the definition of the transition pathway options. Ontario is facing an 


electricity system crisis that is forecasted to result in brownouts before 2030.2 The nearer-term needs 


are the focus of the IESO’s proposed “no regret” actions and the MoE’s questions to stakeholders.   


 
1 Copies of all PWU submissions are available at at https://www.pwu.ca/pwu-connects/submissions/ 
2 https://torontosun.com/opinion/editorials/editorial-ontario-at-risk-of-blackouts; Toronto Star; “Ontario must 
double down on energy storage to combat looming supply issues”, Oct 7, 2022, argues that the IESO’s plan for 
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This crisis results primarily from the IESO’s adoption of conservative demand forecasting assumptions 


and their over dependence upon procurement of natural gas fired generation through their 


administered electricity markets. Following an intervention in March 2022, the IESO changed its 


procurement approach but struggled for the last 18 months to accept the more appropriate 


procurement criteria. However, despite the recent P2D study, the IESO has not included any plans in 


their APO or AAR processes for the needed new non-emitting generation. Figure 1 shows how since 


2013 the IESO continued to underestimate Ontario’s long-term electricity needs through to the 2021 


APO.3 This trend was acknowledged by the IESO’s Stakeholder Advisory Committee (SAC) Working 


Group which stated that each IESO forecast since 2016 has resulted in larger supply shortfalls.4  The P2D 


Report now shows an additional 12 GW of peak demand above the 2022 APO forecast. 


Figure 1: Trend in IESO 2030 Capacity Gap Forecast Assuming All Existing Resources are Renewed 
(GW by Source of Forecast) 


 


This risk is further compounded by demand rising faster than the IESO’s forecasts, driven by the 


accelerating adoption of new technologies by consumers as they switch from fossil fuels.5 Furthermore, 


Government policies in Canada and Ontario continue to increase public interest in decarbonizing as fast 


 
Ontario must “increase the use of natural gas to produce power and to go big into energy storage to avert a 
looming power crunch that could lead to rotating blackouts” and claiming Minister Smith said a “limited” increase 
in gas generation is necessary to avoid “emergency actions” such as blackouts and conservation appeals; 
https://www.cbc.ca/news/canada/toronto/ontario-gas-plant-electricity-doug-ford-government-1.6820256   
quotes Ford's energy minister, Todd Smith, says Ontario needs gas plants now to help meet an expected surge in 
demand for electricity and to provide power while some units of the province's nuclear stations are down for 
refurbishment. "It's really important to have natural gas as an insurance policy to be there to keep the lights on 
and provide the reliability that we need."; PWU submission to the MENDM, 2021; Strategic Policy Economics, 
Electrification Pathways for Ontario, 2021.  
3 Figure originally provided to the IESO in the PWU’s submission on the 2021 APO in Jan 2022. The NZ2050 
pathway is from Strategic Policy Economics’ demand forecast in Electrification Pathways for Ontario, 2021. 
4 SAC Challenge Statement on Currency and timing of new resources, March 2022. 
5 Clean energy is moving faster than you think- IEA, Financial Times, Apr 14, 2023. 



https://www.cbc.ca/news/canada/toronto/ontario-gas-plant-electricity-doug-ford-government-1.6820256

https://www.linkedin.com/pulse/clean-energy-moving-faster-than-you-think-fatih-birol/?utm_source=SendGrid&utm_medium=Email&utm_campaign=IEA+newsletters
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as possible.6  But Ontario does not have the low-carbon energy resources in place, nor is it possible to 


build them soon enough.  The IESO’s P2D Report acknowledges that demand may outpace supply 


requirement projections. The PWU suggests further that there are many drivers of demand from 


economic growth that are not yet considered in the forecast such as the critical minerals strategy, the 


investment in needed infrastructure like electricity, and the emerging immigration policies that will see 


accelerated population growth. The IESO’s Stakeholder Advisory Committee (SAC) advised the IESO that 


it should consider developing a greater understanding of demand side trends to ensure it can identify 


needs in a timely manner.7 


The options for developing the requisite new generation capacity are limited, even cost not-


withstanding.  The IESO’s suggested options are limited to nuclear, hydro, possible imports from yet to 


be developed new hydroelectric capacity in Quebec, and a fleet of hydrogen fueled flexible generation 


that is supplied from outside the province and paired with intermittent renewables. The IESO has rightly 


pointed out that the timelines are on the order of decades for developing the bulk solutions required:  


nuclear, hydroelectric, electrical transmission, and hydrogen infrastructure. The IESO has been clear that 


renewables cannot solve Ontario’s energy problems without being paired with flexible thermal 


generation and enabled by extensive transmission. Furthermore, the IESO’s P2D Report scenario has 


largely discounted the possibility of new hydroelectric generation based on cost and ruled out carbon 


capture in the long run as not suitable for natural gas “peaker” plants. It is worth noting that the 4000 


MW of new imports from Quebec are unlikely to materialize given the challenge of electrification 


demand in that province.8 It is also worth noting that conventional nuclear is the only non-emitting new 


generation that can provide Ontario with the amount of non-emitting supply needed in the short term 


to get the transition started. Recent studies examining future supply mix options for Ontario all identify 


a need for 18 to 21 GW of new nuclear in Ontario as shown in Figure 2.9 


 


 


 
6 Federal subsidies for EVs and heat pumps, the federal clean technology standard and ITCs, Ontario rate programs 
to encourage EVs and electrolytic hydrogen, OPG electrify campaign, Ontario government media campaign about 
the need for a Green Ontario. 
7 IESO SAC Meeting materials, March 2022. 
8 Hydro Quebec, 2022-2026 Strategic Plan, 2022.  
9 CNA, Environmental Scan Presentation at CNA Policy Workshop, Feb 2023. 


Figure 2 –Forecasts of New Nuclear for Ontario 
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The IESO has prudently identified several challenges to be addressed: 


- Large infrastructure, e.g., hydroelectric, nuclear & transmission, can take 10 to 15 years to 


operationalize;  


- Communities and First Nations across the province want a voice in how and where new 


infrastructure is located, requiring meaningful and transparent discussions about siting and land 


use; 


- Many technologies, including low-carbon fuels and small modular reactors, are still in development;  


- Energy plans need to be approved and new infrastructure needs to be planned, permitted and sited; 


and,  


- Costs must be carefully managed to ensure the actual impact on total energy costs is affordable and 


Ontario energy prices remain competitive.  


There is evident urgency to resolving Ontario’s energy planning framework and initiating the siting and 


procurement processes, particularly for nuclear, the generally accepted most economic option for 


supplying Ontario’s future baseload electricity needs.  The PWU believes that there are alternative 


electricity system scenarios that can provide lower cost and higher economic and environmental 


benefits to Ontario than identified by the P2D scenario.  To unlock these opportunities requires urgent 


reform of Ontario’s long term planning framework and revised roles for the MoE, IESO, and OEB.   The 


PWU’s recommendations are organized into three categories: 


1) Specific supply mix considerations addressing the first three of the above IESO-identified issues 


A) Accelerating siting and procurement design for nuclear and hydro 


1. The procurement approach for long-economic life span nuclear and hydro assets be 


developed as soon as possible. 


2. The government should establish an energy infrastructure development plan and a 


communication program that clarifies what the public and societal needs for new energy 


infrastructure are, and the considerations that must be weighed to achieve Net Zero. 


3. The government should ensure that appropriate business models reflect Indigenous and 


Community interests. 


4. The government should pursue validation of hydroelectric generation options, and include 


within any procurement criteria the economic benefits to taxpayers and ratepayers over the 


life of the projects and reflect them in the pathway planning. 


B) Objectively evaluating the benefits of hydrogen, CCUS and available strategies for the off-gas 


transition 


5. The MoE should ensure that proper modelling of how renewables are integrated in the 


electricity system is performed with adequate fidelity to bring out the full system cost 


implications. 


6. The MoE should continue to evaluate the feasibility of carbon capture in Ontario, including 


Northern Ontario e.g., the potential at the Atikokan (biomass-fuelled) Generating Station to 


provide a carbon sink offset for peaking natural gas facilities. 


7. The MoE should continue to support the development and implementation of electrolytic 


hydrogen within Ontario’s hydrogen strategy in concert with the work of NRCan. 
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8. The MoE should promote the examination of the potential synergies of electrolytic 


hydrogen with the electricity system to optimize cost. 


9. The MoE should ensure that electrification pathways consider the full cost of renewables 


operations over their economic life under various scenarios and optimize the cost 


effectiveness of any emission reduction benefits they provide during the energy transition. 


C) Examining the implications on Transmission costs of integrating intermittent renewables 


10. To accelerate the connection of the needed new supplies and minimize transmission costs, 


Ontario should consider siting new nuclear facilities at locations with existing transmission 


connection assets. 


11. As the cost risks for wind resources are significantly higher in Northern Ontario, other 


known cost-effective resources should be prioritized in the near-term. The cost 


effectiveness of developing significant wind assets in Northern Ontario should be clearly and 


transparently established by a long-term energy plan prior to any commitments being made. 


D) Validating the benefits, costs, and associated limitations of DER and CDM  


12. Energy Efficiency programming should be targeted at dual heat pumps, bidirectional 


charging of EVs and BTM DSM tools, such as TOU rates. 


13. The MoE should review and consider the PWU’s BCA and integrated planning 


recommendations made to the OEB. 


2) Planning, Procurement, and Regulatory Framework considerations 


14. The MoE should ensure that effective mechanisms are in place to financially support 


(combination of rate and or tax base) to help mitigate the risks to public and private 


investors undertaking site identification work and EAs. 


15. The MoE should re-visit the PWU’s recommendations made in its 2021 submission to the 


MENDM.10 


3) The need for explicit and transparent cost responsibility and greater accountability thereto, 


addressing the last of the above IESO-identified issues. 


16. The MoE should ensure that future alternative scenarios are adequately considered and 


evaluated.  Additionally, a robust, transparent mechanism for independently validating 


principal assumptions and approaches is required to better inform decision makers. 


17. Ontario needs a transparent, accountable, and effective long-term energy planning 


framework to ensure the development of reliable and affordable energy infrastructure. 


18. The OEB could better represent civil society’s interests with inputs to IESO’s planning 


activities, where these interests pertain to the implications of IESO’s plan on electricity and 


natural gas rates. 


19. The MoE should ensure that the resource acquisition planning framework and procurement 


approach prioritizes a “low system cost” approach, considers the cost implications and 


 
10 PWU Submission to the MENDM on Reforming the Long-Term Energy Planning Framework, 2021. 
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benefits of integrated bulk, regional, and local solutions and optimizes the economic 


benefits of infrastructure investments. 


 


Specific Supply Mix Considerations 


The majority of the questions posed by the MoE pertain to specific supply mix implementation 


considerations which have been grouped in four areas: 


A) Accelerating siting and procurement design for nuclear and hydro; 


B) Objectively evaluating the benefits of hydrogen, CCUS and available strategies for the off-


gas transition; 


C) Examining the implications on transmission costs of integrating intermittent renewables; 


and, 


D) Validating the benefits, costs, and associated limitations of DER and CDM. 


A common theme among the above is the need for an effective long term energy planning framework 


which is discussed in the next major section.   


 


A) Accelerating siting and procurement design for nuclear and hydro 


As the MoE has acknowledged, the IESO’s P2D Report recommends beginning work on planning and 


siting for new resources like new long-lived energy storage (e.g., pump storage), nuclear generation and 


waterpower facilities. 


Given the recognized timelines for developing such projects and the urgent need to build out a non-


emitting energy system to meet the rising demand from electrifying Ontario’s economy, the PWU agrees 


that the initial analysis and identification of location/site options should begin as soon as practicable. 


The PWU also agrees that the government should ensure the protection of existing corridors of land and 


rights of way that will likely be needed for future transmission lines, e.g., to connect new nuclear 


facilities at sites with existing transmission infrastructure. 


The PWU further recommends that: 


Recommendation #1 – The procurement approach for long-economic life span nuclear and hydro assets 


be developed as soon as possible. 


The IESO’s procurement processes over the last year have proven cumbersome, taken 


significant time to advance, are putting the required in-service dates of new capacity at risk, 


and, as several analyses have shown, remain ill-suited for the competitive procurement of the 


non-emitting generation resources now required in Ontario.11  The PWU has frequently 


commented on the shortcomings and risks in the IESO’s current procurement approach in 


 
11 Strategic Policy Economics, “Electricity Markets in Ontario”, 2020; Strategic Policy Economics, “Electrification 
Pathways for Ontario”, 2021; Green Ribbon Panel, 2020. 
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previous submissions e.g., the IESO’s Resource Adequacy and Annual Acquisition Report 


consultations.12 


The PWU’s 2021 Submission to the MENDM also noted that clear government actions, such as 


expedited requests for expressions of interest in new non-emitting supply, would send a 


positive message to private sector investors, and help accelerate resource development.  


The MoE has asked for feedback on two additional areas: 
1) Early engagement of the public and indigenous communities; and, 
2) The potential for development of new hydroelectric generation in light of the costs. 


 
Engagement 


Each step of the development process – planning, siting, approvals – requires robust consultations with 


affected stakeholders e.g., the general public, affected governments, including municipalities and 


Indigenous peoples. 


Recommendation #2 - The government should establish an energy infrastructure development plan and 


a communication program that clarifies what the public and societal needs for new energy 


infrastructure are, and the considerations that must be weighed to achieve Net Zero. 


The Government needs a strong communication plan that clearly establishes the “collective” need 
to achieve Net Zero, the challenges ahead, the viable generation options and urgency to act 
immediately.  


A transparent, detailed benefit/cost-based comparison of the options for achieving Net Zero will be 
a prerequisite in the communication plan.  This provides the foundation for the pathway Ontario 
chooses going forward.  


Recommendation #3 – The government should ensure that appropriate business models reflect 
Indigenous peoples Community interests in participation. 


Indigenous participation in major infrastructure projects, including energy, is evident across Canada. 
Drivers include treaty rights, self-determination, and cultural values such as sustainability.  Canada’s 
First Nations want new developments to include their participation or “there will be no 
development”.13  Ontario’s electricity sector has many examples of successful projects that have 
included Indigenous peoples’ participation.14 


Opportunities for New Hydroelectric Development 


The IESO has identified 650 MW of new hydroelectric generation in its P2D scenario and OPG has 
indicated that there may be up to 5000 MW of new potential capacity in Ontario. The MoE has asked for 


 
12 PWU Submissions to the AAR and APO from 2021 to 2022; PWU Submission on the IESO’s 2022 Annual 
Acquisition Report, April 27, 2022. 
13 First Nations leaders in Treaty 9 say their message is clear — no development without us as partners, CBC News, 
Apr 26, 2023. 
14 Hydro One launches industry-leading 50-50 equity model with First Nations on new large-scale transmission line 
projects, Hydro One, Sept 2022. 



https://www.cbc.ca/news/canada/thunder-bay/first-nations-lawsuit-ring-of-fire-development-1.6822920

https://www.newswire.ca/news-releases/hydro-one-launches-industry-leading-50-50-equity-model-with-first-nations-on-new-large-scale-transmission-line-projects-827188403.html

https://www.newswire.ca/news-releases/hydro-one-launches-industry-leading-50-50-equity-model-with-first-nations-on-new-large-scale-transmission-line-projects-827188403.html
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perspectives on whether the capital costs for hydroelectric generation, which may be higher than 
nuclear, wind, solar, and natural gas, can justify investments in large scale hydroelectric assets that may 
operate for over a hundred years. 


Given Ontario’s significant need for non-emitting generation to avoid brownouts as its economy 


transitions to Net Zero, it is prudent to evaluate as many cost-effective new generation options as 


practicable.  The evaluation of Ontario’s viable, available hydro options should continue as 


recommended by the afore noted parties.  Several additional investment considerations are relevant: 


Capital cost recovery of asset life; ultimate unit cost of energy produced; future benefits from long lived 


assets; and available public policy tools to balance costs to current vs future generations. 


While capital costs are important, the more relevant factor is how they are financed over the economic 


life of the project and combined with the annual operating costs to yield the annual cost of producing 


the energy. For decision-makers and policy makers, the most appropriate metric is the ultimate unit cost 


of energy e.g., $/MWh.  


The IESO’s P2D assumptions, confirmed in OPG’s report, suggest that the capital investment in a hydro 


facility could be over 10 times that of wind. However, when capacity factors and economic life of the 


assets are considered, capital investment costs are more comparable across generation options as 


illustrated in Figure 3.15,16 


 


When considering the low annual operating costs of hydro, the P2D Report shows the annual revenue 


requirement is similar to nuclear, although hydroelectric’s lower capacity factor suggests a per unit of 


energy cost exceeding $220/MWh, more than double that of nuclear. However, for renewables to 


provide the same functional capabilities to the system, they must be paired with storage and/or flexible 


generation, such as natural gas in the near term or in the long-term hydrogen fueled flexible generators, 


 
15 Illustration is based on the assumptions in the IESO’s P2D Report. Chart originally produced by the PWU in its 
submission on Finance Canada’s Proposed Clean Tech Investment Tax Credit (2023). 
16 Life adjusted annualized energy equivalent Capital allocation is calculated by dividing the capital cost per kW by 
the asset’s operating capacity factor and then by the number of years of economic life (shown in brackets).  All 
values from IESO except Gas with CCS which is from CER and Strategic Policy Economics. 


Figure 3 – Life Adjusted Energy Equivalent Annualized Capital Cost Allocations 
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as the IESO has simulated. Analyses have shown that the equivalent costs for these solutions are in 


excess of $260/MWh.17  


The economic life of the options being compared is also important.  Twenty to thirty years from now, 


renewable generation or clean fuel-fired generation plants will require replacement at higher cost 


driven by inflationary factors. Thirty years of inflation, at a conservative 2% per annum increase, results 


in an 80% increase in cost. There is a long-term economic benefit to long lived assets such as 


hydroelectric, nuclear and transmission, whose initial higher capital costs will not be subject to 


inflationary pressure.  It is for this reason that Ontario’s existing hydro and nuclear assets are Ontario’s 


lowest cost supply today. 


Finally, the notion of incurring higher costs now in anticipation of longer-term lower costs raises the 


question of creating savings for future generations at the expense of current generations. Fortunately, 


investments in hydro development directly benefits Ontario’s economy with at least 75% of capital 


expenditures and 90% of lifetime operational expenditures spent in Ontario.18 Such domestic spend 


levels translate into significant benefits to taxpayers.  In the assessment of the recent federal 


Investment Tax Credits (ITCs), nuclear was shown to recover almost the full cost of federal credits in the 


first 20 years of operation. This recovery is twice that which could be expected from renewables-based 


solutions as shown in Figure 4. The economic benefits of long-lived assets provide government with 


mechanisms to defray the costs to current generations and still provide benefits for future generations. 


 


Recommendation #4 – The government should pursue validation of hydroelectric generation options 


and include within any procurement criteria the economic benefits to taxpayers and ratepayers over the 


life of the projects and reflect them in its pathway planning.  


B) Objectively evaluating the benefits of hydrogen, CCUS and available strategies for the off-gas 


transition; 


 
17 PWU submission on Finance Canada’s Proposed Clean Tech Investment Tax Credit (2023) 
18 OPG, Made-in-Ontario Northern Hydroelectric Opportunities, 2022, page  
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The P2D report shows the reliability role provided by natural gas-fired generation will continue to be 


required in the short to medium term and indeed to an even greater extent in the future.19 In the long 


term, the IESO has postulated the use of hydrogen fueled thermal generators in place of natural gas to 


meet this need. The MoE has asked for comments or concerns regarding two factors: 


1) The development and adoption of hydrogen or other low-carbon fuels for use in electricity 


generation in the long term and potential cost increases for electricity consumers; and, 


2) Whether additional investment in clean energy resources should be made in the short term to 


reduce the energy production of natural gas plants.  


 


Long Term Strategies 


The fundamental long-term Scenario of the P2D Report for supplying flexible generation in 2050 relies 


on a fleet of hydrogen-fueled generation capacity using imported hydrogen from Alberta. The PWU does 


not believe this to be a likely outcome for Ontario as the costs of the IESO’s P2D Scenario are likely much 


higher than the P2D report suggests, many near-term factors may impact the availability of options prior 


to hydrogen infrastructure being available and the fact that more cost-effective alternatives exist. 


a) Cost implications of the IESO P2D Scenario 


An examination of the projected generation output from the IESO’s P2D Scenario indicates that 


renewables have not been properly modelled in their forecasting. The IESO’s analysis shows that 


only half of the nuclear production is utilized while 100% of the renewables output is assumed.  This 


is a material misrepresentation of system behaviour in the IESO’s scenario and is due to inadequate 


fidelity in the IESO’s models. It is well understood that renewable production is a function of 


weather and does not align with electricity demand. Detailed assessments of renewables output in 


Ontario suggest that approximately a third of its output will be wasted or curtailed, even if equipped 


with storage. This shortfall will need to be made up by flexible generation.  Furthermore, the IESO 


modelled storage, at 2000 MW, is insufficient to effectively backstop the inherent intermittency of 


wind and solar.  


The cost implications of improperly modelling the system impacts of renewables intermittency will 


be significant, as previous PWU submissions have communicated to the MoE and the IESO.20 These 


costs arise from the need for greater storage, generation from backup supplies and greater backup 


capacity to meet system requirements.  


- Storage: Analyses suggest that the amount of storage warranted is 50% more than the P2D 


Report estimates could be required,21 which could add additional cost of $0.5B per year.  


- Backup generation: Analyses suggest that it is reasonable to expect that at least 15% of the wind 


output will be curtailed, requiring the hydrogen-fired backup generation to provide an 


 
19 The P2D Report states that the need for ramping capacity will double from the high range of 5000 MW today to 
up to 10,000 MW in 2050. 
20 PWU Feedback to the IESO on Pathways to Decarbonization Assumptions Assessment, March, 2022; PWU 
Response to the Ministry of Energy’s Request for Information (RFI) on Scoping a Cost-Effective Energy Pathways 
Study for Ontario, June, 2022.  
21 Strategic Policy Economics “Electrification Pathways for Ontario”, 2021. 
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additional 10 TWh, for a total output more than double what has been modelled.  The IESO 


estimated $67/MWh22 as the variable cost of hydrogen. A corrected figure for the IESO’s 


assumption would increase the system’s costs by another $0.8B, before contingency costs are 


added. 


 


- Greater backup capacity:   The IESO also overestimated the capacity contribution of Ontario’s 


wind resources at times of peak demand.  The contribution from solar has been correctly 


defined as negligible.  The IESO has assumed that aggregate wind resources can provide a 


capacity contribution of 50% of their nameplate rating.  The IESO also assumes a 20% capacity 


factor for wind resources.  Other analyses show that this figure could be closer to zero for the 


2.4 hrs/year required to meet NERC reliability requirements.23  This reality will require an 


additional 8000 MW of hydrogen fired generation capacity at a cost of another $1.4B per year.  


Combined, these three factors alone add up to approximately $2.7B/year, almost double the IESO’s 


assumed cost of wind resources in their P2D report, effectively increasing the overall annualized 


non-hydro/nuclear generation costs by almost 20%.  Additionally, there are the costs of the 


transmission infrastructure required to support Ontario’s wind generation. 


Recommendation #5 – The MoE should ensure that proper modelling of how renewables are 


integrated in the electricity system is performed with adequate fidelity to bring out the full system 


cost implications. 


 


b) Near-term energy transition initiatives available to Ontario 


The PWU previously indicated to the Panel two key elements of the energy transition that must be 


considered:24 


- The role of Carbon Capture in supporting the electricity system should be examined:  
o More investment is flowing into carbon capture solutions than any other technology 


and Ontario is exploring the potential for carbon capture & sequestration. 
o Ontario imports most of its natural gas via pipelines from the U.S. In future, the 


economics suggest that hydrogen production from natural gas in Pennsylvania will be 
imported into Ontario as opposed to hydrogen from Alberta. 


- Ontario’s Hydrogen Strategy includes electrolytic hydrogen, the associated increase in electricity 
demand for which has not been included in the IESO’s P2D forecast. 


Carbon Capture 


 
22 The IESO P2D assumptions show the USD variable cost of hydrogen fired electricity generation to be $7/MWh 
plus a fuel cost of $41/MWh for a total of $48/MWh.  The IESO P2D report has assumed a 39% conversion factor to 
Canadian dollars. Applying this factor to the $48/MWh yields $66.75/MWh in CAD.  On the additional needed 21 
TWh of energy this comes to an annual cost of approximately $1.4B. 
23 Strategic Policy Economics, “Extending Atikokan Biomass Generating Station (AGS) Operations”, 2022.. 
24 PWU letter to the MoE with advice to the Panel regarding the IESO P2D Study, Jan 2023. 
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The IESO has excluded a role for carbon capture in Ontario’s electricity system assuming that it 
might not be economic for supporting peaking gas-fired generation. While this may be relevant to 
gas-fired generation in 2050, CCUS may offer benefits in the medium term. 


1) The need for flexible supply may lead to higher capacity factors for some forms of generation, 
for example the previously described underestimation of the need for output from the flexible 
hydrogen fueled generation by the IESO.  This could change the analysis performed by the IESO 
on the economics of CCUS. 


2) The gas-fired fleet will be required to operate for a significant period of time between now and 
when sufficient non-emitting supply options come into service. Some of this will be baseload 
production when the Pickering Nuclear Generation Station ceases operation. Given Ontario’s 
need to minimize emissions during the energy transition over the next twenty to thirty years, 
investments in carbon capture could provide an economic pathway. There may be specific gas-
fired generation sites in Ontario that are more cost effective than others. 


3) Ontario also requires carbon capture to help reduce emissions from the existing production of 
hydrogen for refineries, fertilizer production and possibly for new steel manufacturing processes 
in Hamilton. 


4) The MoE is investigating carbon capture opportunities.25  Analyses show that equipping the 
Atikokan Generating Station with carbon capture can make it a carbon sink, providing electricity 
system offsets to the potential emissions from rarely used peaking gas-fired generation and 
offering nearer term compliance options for the Clean Electricity Regulation (CER).26 


5) Analyses have suggested a significant amount of potential carbon capture exists in Pennsylvania 
in shale formations.27 If carbon capture is viable, there may be blue hydrogen options available 
from there, potentially before the infrastructure is available from Alberta. These options, while 
potentially lower cost, will introduce significant energy security and trade deficit implications for 
Ontario’s economy. Such implications are additional reasons why the energy procurement 
approach mentioned earlier should consider socio-economic factors such as GDP, jobs and 
energy security. 


Recommendation #6 – The MoE should continue to evaluate the feasibility of carbon capture in 
Ontario, including Northern Ontario e.g., potential at the Atikokan (biomass-fuelled) Generating 
Station to provide a carbon sink offset for peaking natural gas facilities. 


Electrolytic Hydrogen Production 


Ontario’s Hydrogen strategy showcases the production of hydrogen through electrolysis, beginning 
with many hubs.  Investments have already begun, such as the 20 MW facility near Niagara Falls. 
The IESO has been clear that Ontario’s hydrogen strategy has not been included in the P2D Report 
and would increase demand further. Analyses have shown that this demand could require as much 
as 8 GW more baseload.28   


The economics of electrolytic hydrogen production are improving. The federal government is 
providing significant tax credits for electrolytic hydrogen technology development. Combined with 


 
25 https://www.ontario.ca/page/geologic-carbon-storage  
26 Strategic Policy Economics, ‘Extending Atikokan Biomass Generating Station (AGS) Operations”, 2022. 
27 https://carbonherald.com/new-report-says-carbon-storage-could-generate-783b-for-great-lakes-region/  
28 Strategic Policy Economics “Electrification Pathways for Ontario”, 2021. 



https://www.ontario.ca/page/geologic-carbon-storage

https://carbonherald.com/new-report-says-carbon-storage-could-generate-783b-for-great-lakes-region/
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Ontario’s electric rate infrastructure, preliminary analyses performed for NRCan’s Hydrogen Strategy 
Electricity working group indicate that industrial electrolytic production may be economically 
competitive. And the hydrogen infrastructure challenges in Ontario are less significant with 
electrolytic production. These developments may inhibit the development of hydrogen delivery 
infrastructure to Ontario from Alberta.  


Recommendation #7 – The MoE should continue to support the development and implementation 
of electrolytic hydrogen within Ontario’s hydrogen strategy in concert with the work of NRCan. 


c) More affordable alternative solutions have been identified. 


Analyses have shown that, in the presence of a material electrolytic hydrogen production capability 
in Ontario, electrolysers can provide very low-cost demand response options. Forecasts show that, 
in conjunction with low emissions baseload supply such as nuclear and appropriate behind the 
meter demand side management (discussed later), the use of available hydrogen electrolysers for 
demand response might remove the need for most peaking generation capacity by 2050.29 


Recommendation #8: The MoE should promote the examination of the potential synergies of 
electrolytic hydrogen with the electricity system to optimize cost. 


Short term strategies 


The MoE suggests that “the IESO P2D Report shows that most of the projected Ontario demand in 2035 


can be met with the build out of non-emitting sources, but some natural gas will still be required to 


address local needs and provide the services necessary to operate the system reliably.” The PWU 


suggests that this statement is relevant only to the Gas Moratorium portion of the P2D Report which is 


based on the 2021 APO forecast.  The 2021 APO forecast is materially lower than the IESO’s more recent 


2022 APO forecast. More importantly, the P2D Study does not include any plan with respect to meeting 


Ontario’s projected 2035 demand of almost 12 GW of new peak generation over and above the gap 


forecasted in the IESO’s recent 2022 APO. As a result of these more significant gaps, the findings of the 


moratorium portion of the P2D Report are not relevant to the real challenges facing Ontario’s electricity 


system. 


The implications of the P2D scenario are that Ontario will be depending upon its growing fleet of natural 


gas generation until long-lead time, new low-carbon nuclear and hydro resources are commissioned. It 


is important for Ontario’s new energy plan to transition off natural gas to be strategic, benefit/cost 


based and include other government policy goals.    


The role of renewables is a critical element given its dependence upon natural gas fired back up and the 
impact their variable output has upon Ontario’s emission profile.  The optimal utilization of wind power 
occurs when its output can be used to offset that of natural gas-fired generation, particularly for 
baseload supply.  Solar generation may complement the use of natural gas for daytime or intermediate 
demand, particularly in the spring when solar output is at its peak. Inefficiencies arise when renewables 
output exceeds demand and require curtailment and/or supporting storage. Oversizing renewables 
capacity compared to natural gas places additional costs on the system.  Given the significant potential 


 
29 Strategic Policy Economics, “Electrification Pathways for Ontario”, 2021. 
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costs to the electricity system it is important that Ontario’s energy transition plan include a full and 
transparent assessment of the viable role of renewables. Analysis shows that renewables solutions could 
cost twice as much as equipping Ontario’s gas fleet in southwestern Ontario with carbon capture or 
other nuclear/storage hybrid solutions. 


The extent to which Ontario needs to renew, replace, or augment the province’s renewables capacity 
will be impacted by the development and availability of carbon capture and hydrogen technologies and 
applications. One risk that should be addressed is the extent to which new energy resources may 
become prematurely “stranded” before the end of their economic life.  


Another consideration is the economic impact that carbon pricing in Ontario has on natural gas 
generation and its interplay with renewables. Currently, most of Ontario’s gas-fired generation is largely 
exempt from the province’s Emissions Performance Standard (EPS). Without a carbon price, renewables 
are more costly, two to three times the cost of any natural gas fired generation they may displace. The 
P2D Report has assumed high carbon pricing will be applied, but such a policy is not established.  
Analyses suggest that carbon capture technologies may be less costly to rate payers than carbon pricing.  


An effective transition plan should lay out the timelines, identify the resources required, and assess how 
their integrated operations will be cost effective.  The IESO’s P2D study did not illustrate the costs of 
different options nor the transition pathway to get to 2050.   


Recommendation #9 – The MoE should ensure that electrification pathways consider the full cost of 
renewables operations over their economic life under various scenarios and optimize the cost 
effectiveness of any emission reduction benefits they provide during the energy transition. 


 


C) Examining the implications on Transmission costs of integrating intermittent renewables 


The MoE noted that the P2D Report suggests significant transmission capacity will be needed to: ensure 
cost effective supply; help balance intermittent sources of electricity (e.g., wind and solar) with 
dispatchable supply (such as natural gas and energy storage); and, meet demand in regions with retiring 
assets. Specifically, the MoE has asked for feedback on the need to preserve transmission corridors and 
enable new lines to be built quickly and cost effectively as possible. 


New transmission will be required to connect the approximately 70 GW of new supply identified in the 
P2D Report scenario.  Developing cost-effective infrastructure is impacted differently by two broad 
considerations: 


1) Connecting new nuclear and hydro facilities for baseload supply; and 


2) Integrating renewables into the supply mix. 


 


Connecting Nuclear and Hydro Generation 


As discussed earlier, it is critical that Ontario begin the identification of possible sites for new nuclear 
and hydro facilities as soon as possible.  These choices will impact on the long lead development 
challenges of new transmission to connect them.  The economic life spans of both of these forms of 
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generation and the connecting transmission lines are well matched at about 60-80 years presenting an 
economic benefit while minimizing the risk of stranding assets in the future.  


Siting new nuclear generation on existing sites already equipped with bulk transmission connections can 
help expedite projects.  Examples include Ontario Power Generation sites such as Pickering, Darlington 
and Bruce, as well as former coal stations such as Nanticoke, Thunder Bay, Lennox and Wesleyville. 
Identifying which sites can benefit from existing transmission will help accelerate the in-service 
operation of the new supplies.  Transmission support for new nuclear will come at much lower cost than 
other supplies given the 93% operating factor of the nuclear units.  Most candidate sites are located 
near Ontario’s major population centres in the south/central part of the province and will involve 
shorter distances for new transmission. Siting decisions on initial nuclear projects are “no regret” 
decisions given the forecast need for new supply and, as such, can be advanced immediately, even 
ahead of the development of the long-term energy planning framework addressed later. 


Recommendation #10 – To accelerate the connection of the needed new supplies and minimize 
transmission costs, Ontario should consider siting new nuclear facilities at locations with existing 
transmission connection assets. 


Most of the new hydroelectric capacity identified by OPG in the far north will require significant 
stakeholder engagement, especially with Indigenous peoples to move any hydro projects forward, along 
with the extensive transmission lines. New connecting transmission costs can be expected to be high 
given the long distances involved and the forecast 37% to 45% capacity factor of the new hydroelectric 
assets being connected. These considerations should be transparently addressed in Ontario’s going 
forward plan to establish the reasonableness of the approach.  


 


Connecting Renewables 


The IESO’s P2D report notes that connecting renewables, particularly wind resources is more costly than 
other resources and adds additional transmission costs to these wind assets. There are several factors:  


- Low capacity utilization 
- Shorter life of the generating assets (only 30 years) creating risk of stranded transmission assets 
- Long transmission lines to the P2D identified wind sites 
- Significant uncertainties associated with stakeholder support for new transmission assets in the 


North. 


The P2D Report modelled 8200 MW of new wind generation in south/central Ontario, the area where 
most of the province’s existing wind assets are located. These are allocated under $500M of incremental 
new transmission capacity. However, the P2D report also identifies 9400 MW of new wind assets in the 
north with a total required Tx development cost estimated at $5.4B. This represents over 20% of the 
projected $19B minimum cost of new transmission assets identified in the P2D forecast. On an 
annualized basis, these transmissions costs would add between $250M and $500 M to the cost of these 
renewables -- over an above the $2.7B of additional costs identified earlier. These factors should be 
transparently assessed in Ontario’s plan given their low utilization factor and an increased risk of asset 
stranding before commitments are made for any new wind resources.   


Recommendation #11 – As the cost risks for wind resources are significantly higher in Northern Ontario, 


other known cost-effective resources should be prioritized in the near-term. The cost effectiveness of 


developing significant wind assets in Northern Ontario should be clearly and transparently established 


by a long-term energy plan prior to any commitments being made. 
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Furthermore, analyse have shown that optimizing the integration of baseload generation, locally sited 


storage and hydrogen electrolysers to improve the utilization factor of the wires assets can reduce by 


40% the contribution of transmission and distribution systems to the per unit of delivered energy cost.30 


This cannot be achieved with an over reliance on renewables and their centralized flexible generation 


backup. This places in further context the ramifications of undertaking higher cost onshore and offshore 


wind resources in Northern Ontario. 


 


D) Validating the benefits, costs, and associated limitations of DER and CDM  


The MoE, in light of the P2D Report’s recommendation for more investment in energy efficiency 
programs, has asked how the programming at the end of the current 2021-2024 energy efficiency 
framework should be targeted to better address changing system needs as Ontario’s demand forecast 
and electrification levels grow. 


Energy efficiency, as a term, is a subset of the broader discussion of conservation and demand 
management (CDM). The current CDM framework targets peak demand mitigation as the priority areas 
for energy efficiency programs. As the electrification of Ontario’s economy advances, the nature of 
these peaks can be expected to shift.  The P2D Report shows that Ontario is shifting towards winter 
peaking within the next ten years and the peaks are shifting to different times of the day. 


In previous PWU submissions, recommendations called for clarification of the system needs and how 
investments in CDM would cost-effectively address them.31  It is commonly understood that the primary 
cause of these changes in peak behaviour are the accelerating consumer adoption of heat pumps and 
EVs, and their associated charging. The most commonly discussed mitigation mechanism is with behind-
the-meter (BTM) demands side management (DSM).  The IESO’s commissioned DER Potential study of 
last year, identified that most of the potential for distributed energy resources (DER) is in the area of 
DSM involving EV charging and HVAC (e.g. heat pumps and air conditioning).32 


The PWU has consistently advanced the benefits of electrification incentives for dual fuel heat pumps 
and bidirectional EV chargers.33  Analyses demonstrate that these two innovations have the potential to 
reduce system peaks by up to 6 GW and further contributes to total system cost effectiveness and 
delivery system cost reduction discussed earlier.34 


1) Dual source heat pumps. Studies have shown that this technology can help mitigate demand on 


the electricity system and reduce winter peaks by over 10% while still achieving a 90% emission 


reduction.35 Blending renewable natural gas and hydrogen increases the benefits. While heat 


pumps are expensive, their adoption could be accelerated with incentives.  NRCan currently 


 
30 Strategic Policy Economics, Electrification Pathways for Ontario, 2021. 
31 PWU submission on the IESO’s Conservation and Demand Management (CDM) Mid-Term Review (MTR), 2022. 
32 Readers are cautioned, when reviewing the DER Potential Study, to carefully consider the numerous contentious 
modeling assumptions that it contains ref PWU Submission to the IESO on the DER Potential Study, 2022. 
33 PWU submission to NRCan on Grid Modernization, 2023; PWU Submission to the IESO on the DER Potential 
Study, 2022. 
34 Strategic Policy Economics, Electrification Pathways for Ontario, 2021. 
35 Strategic Policy Economics, Electrification Pathways for Ontario, 2021; Guidehouse Report to Enbridge, Pathways 
to Net Zero Emissions for Ontario; 2022. 
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provides heat pump subsidies. Ontario could prioritize dual fuel heat pumps that use natural gas 


on very cold days. Accelerating the adoption of dual fuel heat pumps versus other heat pump 


technologies could help manage the transition while a non-emitting electricity system is being 


developed.  


2) Bidirectional EV charging. Studies have shown that on its own, bidirectional EV charging can 


provide much of the needed DSM required to help smooth end user demand.  If even 30% of 


Ontario’s EV owners were equipped with bidirectional chargers, Ontario’s need for additional 


storage beyond that being procured today could be obviated.36 Bidirectional EV chargers that 


provide vehicle-to-building (V2B) power supply should be supported, not vehicle to grid (V2G).  


Analyses show that connecting to the grid is complex and of negligible, if not negative, value.  


However, using a homeowner’s EV to supplement electricity needs within the home and reduce 


demand from the grid provides the benefits required. 37 While NRCan currently supports the 


installation of EV chargers, Ontario should encourage it to support bidirectional chargers and 


consider provincial CDM programming. 


While these challenges have received significant attention, other solutions can be effectively 


implemented without the need for developing sophisticated grid management capabilities.  Time of Use 


(TOU) rate programs that incent consumers to shift their power consumption from times of daily peaks 


to times of lower demand have been shown to provide up to 70% of the benefits.38 These solutions are 


more effective than hourly electricity market pricing as they are: deterministic, predictable, of known 


value and are simple to implement.  Studies show that using market-based mechanisms with grid 


management technologies to control non-emitting technology resources is not viable in the absence of a 


true variable cost signal.39 


With TOU regimes, it is easy to program EV charging and heat pump operations to avoid using electricity 


at peak times.  Furthermore, bidirectional EV chargers can supply power to the home at peak times. The 


result could achieve a 15% reduction in peak demand, or, more importantly, defer the need to construct 


15% more new capacity.40 Ontario has recently implemented an Ultra-Low TOU program, specifically 


aimed at encouraging EV owners to charge their vehicles at night.  That same program offers significant 


value to EV owners that use their vehicles to offset their power consumption during peak hours.  The 


mechanism to achieve that is bi-directional EV chargers. 


Recommendation #12 – Energy Efficiency programming should be targeted at dual heat pumps, 
bidirectional charging of EVs and BTM DSM tools, such as TOU rates. 


Critical to best leverage of DER and other CDM initiatives is the development of a Benefit Cost Analysis 
(BCA) approach as was investigated by the OEB’s Framework for Energy Innovation Working Group.41 To 
implement such a framework requires a more integrated local, regional, and provincial bulks system 
energy planning framework.  The PWU provide the OEB with specific implementation guidance on how 


 
36 Strategic Policy Economics, Electrification Pathways for Ontario, 2021. 
37 Strategic Policy Economics, EV Batteries Value Proposition for Ontario’s Electricity Grid and EV owners, 2020. 
38 MIT, Electricity Retail Rate Design in a Decarbonizing Economy: An Analysis of Time-of-Use and Critical Peak 
Pricing 2022. 
39 Strategic Policy Economics, Electricity Markets in Ontario, 2020. 
40 Strategic Policy Economics, Electrification Pathways for Ontario, 2021. 
41 OEB, Framework for Energy Innovation: Setting a Path Forward for DER Integration, Jan 2023. 
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to successfully progress a transparent and effective integrated planning process and the associated BCA 
approach.  integrated energy planning.42 The recommendations included to integrate collaborative 
regional planning among the LDCs, transmitters and the IESO to establish requirements for cost-
effectively meeting distributor needs with DERs. 


Recommendation #13 – The MoE should review and consider the PWU’s BCA and integrated planning 
recommendations made to the OEB.  


 
42 Considerations for Developing a DER BCA Framework – A Submission by the PWU to the OEB, Jan 2023. 
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Planning, Procurement, and Regulatory Framework Considerations 


The MoE acknowledged the P2D Report’s recommendation to streamline regulatory, approval and 
permitting processes in recognition of the long-lead times required for new generation and transmission 
infrastructure. The MOE has asked for feedback on appropriate and streamlined regulatory 
requirements for any additional feedback on the IESO’s “no-regret” recommendations.  The PWU 
anticipates that the MoE is both well informed and will receive advice from other stakeholders on such 
key elements as Environmental Assessments (EAs) and the Clean Energy Regulation (CER).  


Recommendation #14  - The MoE should ensure that effective mechanisms are in place to financially 
support (combination of rate and or tax base) to help mitigate the risks to public and private investors 
undertaking site identification work and EAs. 


The PWU focuses here on planning, procurement, and a regulatory framework. The IESO P2D Report 
recommendations include several statements:  


• The scale of the energy transition is far reaching and will require new regulatory approaches to 
govern how Ontario makes decisions and develops and pays for its energy infrastructure;  


• The Minister should work with all levels of government and with regulators to ensure that 
approaches to regulating the development of new large infrastructure projects and expanding 
the use of CDM, DERs, and other innovative technologies are appropriate given the scale and 
pace of the challenge ahead; and,  


• The Minister establish a new and enduring process to track progress and plan for Ontario’s 
energy transition. The planning should be incorporated into regular planning products such as 
the IESO’s APO. 


As has been indicated throughout this submission, the development of a credible energy plan provides 
the foundation for the sequence and framework for on-going decision-making on Ontario’s energy 
infrastructure. The PWU has recommended that advancing the siting and procurement approach for 
new nuclear is a no-risk necessary step to begin the transition.   


The PWU previously submitted several recommendations to the Ministry of Energy, Northern 
Development and Mines in response to their 2021 consultation on reforming the long-term energy 
planning framework.43 The primary recommendations included: 


• Ontario needs a transparent, accountable and effective long-term energy planning framework to 
develop reliable and affordable energy infrastructure. 


• Government should provide clear, transparent, non-prescriptive Policy Priorities to establish 
goals and objectives for such areas as: total cost to ratepayers; emission reductions; job 
creation; GDP; energy security; and other government policy objectives such as roles for 
indigenous peoples. 


• Using an IESO “Living Plan” approach, supported by the OEB’s participation and annual reporting 
against the Government’s Policy Priorities could require minimal change to existing roles, create 


 
43 PWU Submission to the MENDM on Reforming the Long-Term Energy Planning Framework, 2021. 
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negligible burden to planning timelines, and provide the accountability required to bolster the 
process. 


These recommendations align with those in the IESO P2D report and were backed by a total of 20 
specific recommendations on addressing Ontario’s long term planning challenges. The importance and 
considerations relevant to the development of policy priorities and the planning roles of the 
government, OEB and the IESO were also communicated by the Green Ribbon Panel.44 


In the two years following the MENDM’s consultation, the need to address these critical issues has 
become more urgent. Addressing these complex issues during the transition of Ontario’s energy system 
warrants an integrated energy plan — electricity, natural gas and the emerging hydrogen economy. The 
PWU recently communicated these recommendations to the OEB.45 


Recommendation #15 – The MoE should re-visit the PWU’s recommendations made in its 2021 
submission to the MENDM. 


 


 


 


  


 
44 Green Ribbon Panel, Submission for the Ministry of Energy, Northern Development and Mines review of 
Ontario’s long-term energy planning framework, 2021. 
45 PWU submission to the OEB on a Regulatory Framework, 2023. EB-2022-0302. 
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The need for explicit and transparent cost responsibility and greater accountability thereto 


The MoE noted the estimated capital cost of the IESO P2D Report scenario and has asked stakeholders if 


they are concerned with the cost implications of the investments needed and for ideas on how to 


reduce costs of a new clean electricity infrastructure.  


As previously noted in the discussion of hydroelectric investments, the magnitude of the capital costs is 


not the primary driver for rate payer costs but the resulting ultimate unit cost of energy e.g., $/MWh. 


The real concern to ratepayers is the $200-$215/MWh unit cost of energy not the upfront $425B capital 


cost.  


The IESO P2D Report’s findings raise three key considerations: 


1) There are alternatives available to Ontario to meet the projected P2D demand at much lower 


cost and with greater economic benefit. 


2) There is no transparent and accountable mechanism for evaluating and advising government on 


the cost and other implications of the IESO’s recommendations and/or other alternatives. 


3) There is no analysis of the impacts of the P2D scenario on Ontario ratepayer classes, most 


importantly the competitiveness of industrial electricity rates.  


Available Better Alternatives 


Analyses have shown that future electricity unit costs could be reduced by 25% from today to 


around $125/MWh in alternative system solution scenarios.46  This provides a direct comparison for 


to the IESO’s projected 30% growth in cost to $215/MWh. These lower costs in the alternative 


solution scenarios result from integrating BTM DSM, hydrogen electrolysis, optimization of the use 


of baseload and its integration with storage as referenced earlier in this submission. 


This dramatic difference in potential future costs warrants a robust review.  It is worth noting that 


the impact of the recent federal ITCs should have a greater impact on improving the economic 


benefits of the alternative scenarios than those of the P2D scenario due to their high domestic 


content and lower reliance on energy imports. 


Recommendation #16 – The MoE should ensure that future alternative scenarios are adequately 


considered and evaluated.  Additionally, a robust, transparent mechanism for independently 


validating principal assumptions and approaches is required to better inform decision makers. 


Transparent Process Mechanisms for Accountability 


Analyses have identified significant gaps in accountability for cost decisions of Ontario’s existing 


electricity sector governance structure.47 The lack of transparent validation of the cost 


implications of the P2D Report and any alternatives is an example of the risks to both tax and 


rate payers. The PWU raised these matters in its submission to the MENDM. 


Recommendation #17 - Ontario needs a transparent, accountable, and effective long-term energy 


planning framework to ensure the development of reliable and affordable energy infrastructure. 


 
46 Strategic Policy Economics, Electrification Pathways for Ontario, 2021; Green Ribbon Panel, 2020. 
47 PWU submission to the MENDM on Long Term Energy Planning Framework, 2021. 
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Currently, Ontario’s energy planning process has no mechanism that links cost decision 


accountability to the interests of ratepayers and the financial viability of the sector. The IESO has no 


mandate to address the cost-benefit trade-offs for total system cost and the nature and acquisition 


of the resources required to meet electricity demand. The omission of these cost implications is 


obvious in the IESO’s current APO process where no cost information is included in the APO. The 


OEB provides an accountability measure, only “after” implementation plans are proposed by 


regulated entities. No such check occurs on the inputs to those plans or the planning decisions 


driving these investments. This creates economic/business uncertainty for utilities/generators that 


need stability and certainty in the regulatory environment to support their own planning and 


investments. This omission also impacts the OEB’s mandate with respect to balancing ratepayer 


interests against the need to ensure the financial viability of the sector.  


Rate payer implications 


Under the P2D scenario, the Industrial Conservation Initiative (ICI) approach to industrial rates 


would see industry electricity costs grow from approximately $20/MWh in 2018 to approximately 


$66/MWh in 2050, a greater than 300% increase, and a factor of 10 greater than the IESO-suggested 


overall average impact of 30% may be.48 


Analyses have identified gaps in Ontario’s regulatory framework for protecting rate payer interests. 


Both the OEB and government play a role in rate-setting. Rates set by government, such as the ICI 


and Net Metering programs, currently have no accountability links to the OEB for assessing 


ratepayer interests. The ICI and net metering programs have both had unintended rate impacts on 


Class B rate payers. The Electricity Act does not require the IESO to consider consumer impacts, 


including the possible transfer of risks between categories of ratepayers or between ratepayers and 


taxpayers.49 Indeed, the IESO does not report on the implications to ratepayers in its APO. The PWU 


previously recommended the following: 


Recommendation #18 - The OEB could better represent civil society’s interests with inputs to IESO’s 


planning activities, where these interests pertain to the implications of IESO’s plan on electricity and 


natural gas rates. 


 


Several analyses have identified many viable alternatives to the IESO’s current procurement approach 


that will mitigate risks, accelerate investor interest and reduce the costs of the transition. These 


procurement strategies all involve moving away from they IESO’s markets-based mechanism to more 


sophisticated procurement processes and associated business models.50 The PWU’s 2021 MENDM 


submission noted that better specification of Ontario’s demand needs—distinguishing between 


baseload and intermediate demand—would allow the province to act early and prudently to meet its 


 
48 The $66/MWh is the estimate for the variable cost of hydrogen fuel in the P2D scenario as discussed earlier in 
this submission. 
49 Electricity Act, 1998, Part II.2, Subsection 25.29 (3). 
50 Strategic Policy Economics, Electricity Markets in Ontario, 202; Strategic Policy Economics, Electrification 
Pathways for Ontario; Green Ribbon Panel, 2021. 
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future low carbon energy requirements. Three complementary procurement approaches could improve 


Ontario’s needed procurement of non-emitting supplies:51 


1. Procure by demand type required; 


2. Seek integrated hybrid energy resources; and, 


3. Enable the integration of existing assets to achieve Ontario’s transition to a NZ electricity 


system. 


Recommendation #19 – The MoE should ensure that the resource acquisition planning framework and 


procurement approach prioritizes a “low system cost” approach, considers the cost implications and 


benefits of integrated bulk, regional, and local solutions and optimizes the economic benefits of 


infrastructure investments. 


 


Closing 


There is evident urgency to creating an effective energy planning framework for Ontario and initiating 


the siting and procurement processes. This is particularly urgent for new nuclear generation, the 


generally accepted most economic option for supplying Ontario’s future baseload electricity needs.  


There are alternative electricity system scenarios that can provide lower cost and higher economic and 


environmental benefits to Ontario than identified in the IESO P2D scenario.  Unlocking these 


opportunities requires an urgent reform of Ontario’s long term planning framework and revised roles 


and accountabilities for the MoE, the IESO and the OEB.    


The PWU has a successful track record of working with others in collaborative partnerships. We look 


forward to continuing to work with the MENDM and other energy stakeholders to strengthen and 


modernize Ontario’s electricity system. The PWU is committed to the following principles: Create 


opportunities for sustainable, high-pay, high-skill jobs; ensure reliable, affordable, environmentally 


responsible electricity; build economic growth for Ontario’s communities; and, promote intelligent 


reform of Ontario’s energy policy.  


We believe these recommendations are consistent with, and supportive of Ontario’s objectives to 


supply low-cost and reliable electricity for all Ontarians. The PWU looks forward to discussing these 


comments in greater detail with the MoE and participating in the ongoing stakeholder engagements. 


 
51 Strategic Policy Economics, Electrification Pathways for Ontario, 2021. 
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MOTIVATIONS: Growth in Pumped Hydro Storage Systems


RIC Enterprises


USA goals are:


• 100% clean electricity by 2035
• Economy-wide decarbonization by 2050


Solar power is intermittent


Wind power is intermittent
Tidal power is intermittent


In addition to growing renewable energy generation and 


transmission, tremendous growth in energy storage is 


needed by 2035, according to NREL:


• 120–350 gigawatts (GW) diurnal (daily) storage
• 100-680 gigawatts (GW) seasonal storage


Diurnal storage by:


1) Pumped Hydro


2) Batteries


3) Other


Seasonal storage by:


1) Pumped Hydro


2) Hydrogen


3) Other


https://www.energy.gov/eere/articles/nrel-study-identifies-


opportunities-and-challenges-achieving-us-transformational-goal



https://www.energy.gov/eere/articles/nrel-study-identifies-opportunities-and-challenges-achieving-us-transformational-goal

https://www.energy.gov/eere/articles/nrel-study-identifies-opportunities-and-challenges-achieving-us-transformational-goal





STATUS: Pumped Hydro Storage Systems & Technology


RIC Enterprises


Pumped Hydro Energy Storage technology


Is over a century old and is proven at the 
highest Technology Readiness Level, TRL 9. 


https://www.hydropower.org/factsheets/pumped-storage


Pumped Hydro Energy Storage accounts 


for over 94% of installed global energy 


storage capacity, far ahead of batteries or 
hydrogen energy storage.


Biggest challenges for future growth are 


land submergence & environmental 
concerns for new reservoirs & dams. 



https://www.hydropower.org/factsheets/pumped-storage





OPPORTUNITY: World’s largest Pumped Hydro Storage System


RIC Enterprises


America is blessed with the opportunity to 


create the World’s Largest Pumped Hydro 


Storage System… 


without needing a new reservoir! 


• Pump water from Lake Ontario to Lake Erie


• 400 gigawatts (GW) power and 2740 GWh daily energy storage, to meet 


over half of 2035 US energy storage needs for 100% clean electricity


• Water levels stay within seasonal variations, with 360 billion cu.ft storage 


only needing 1.75 ft change in Lake Ontario and 1.3 ft change in Lake Erie


Low risk combined with many value-adding benefit mechanisms:


• Seize storage leadership from China, with system 100 times larger than theirs


• Boost the economy … ~  a hundred thousand good jobs over a decade timeframe


• Boost Niagara Falls tourism with patented flow control + tourism enhancements


• Managed water levels reduce weather disaster impacts (storms, seiches, ice jams…)   


for all states with Great Lakes shorelines


Develop Win-Win solutions for all stakeholders







NIAGARA PUMPED 
STORAGE SYSTEM 


NOMINAL ULTRA-
LARGE PENSTOCK 
PIPE ROUTINGS


RIC Enterprises


Implement appropriate design features


to assure human safety and to minimize


harm to fish and wildlife, as well as to


minimize environmental & erosion risks.







NIAGARA PUMPED STORAGE SYSTEM – NEAR-TERM AVENUES FORWARD


RIC Enterprises


➢ A Columbia University student team is conducting a comprehensive preliminary study, 


under the umbrella of the DOE sponsored Hydropower Collegiate Competition.


➢ Initial engagements are planned with community stakeholders & media.


➢ RIC Enterprises is engaging with government and industry and non-government 


entities on R&D collaboration, IP agreements, technology & project collaboration, etc.


➢ Collaborative development of a Comprehensive Roadmap to Implementation, for the 


ultimate benefit to the USA, Canada, humankind and our global environment.


➢ Additional avenues to be defined and implemented …


Thank you !!
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SUBJECT: Environmental Registry Posting - IESO Pathways to Decarbonization Study 
ERO 019-6647 
Thank you for the opportunity to provide input and advice on the Environmental Registry posting  
regarding the IESO’s Pathways to Decarbonization Report (P2D). By way of introduction  
Biigtigong Nishnaabeg, owners of Kagiano/Twin Falls planton the Kagiano River, major partner  
of the Umbatta Falls plant on the White River, and benefactor to the Wawatay Plant on the  
Black River. As well as other potential hydroelectric opportunities within our traditional territory. 
As such, we are pleased to see a specific reference in the posting to Ontario Power  
Generation’s “Northern Ontario Hydroelectric Opportunities” Report (NOHO). In our view, taken  
together, these reports and the government’s policy response can and should provide the basis  
for strategic and sustained investment in realizing the province’s waterpower potential in the  
immediate, near and long term.  
Our comments on the posting are as follows: 
 
1. Realizing the potential of new hydroelectric generation in Ontario. 
Biigtigong Nishnaabeg, supports the development of new hydroelectric generation in  
Ontario by private, Indigenous, municipal and government-owned developers as well as  
partnerships between the range of owners. This range and diversity of ownership is already  
the case for Ontario’s 224 existing hydroelectric facilities and is a core strength of the  
industry in the province. Ontario’s heritage hydroelectric fleet moderates electricity prices 
today and the planned and predictable addition of new hydro (expansions, upgrades,  
retrofits and greenfield) will have the same effect for decades to come. 
Importantly, new investment in “Made in Ontario” hydroelectricity – already the backbone of  
system reliability – is investment that stays in communities, regions, and the province. An  
estimated seventy-five percent (75%) of investment in new hydro and ninety percent (90%) 
of investment in sustaining existing assets remains in Ontario. 
 
2. Recognizing the imperative of Indigenous and Community participation. 
It is our expectation that, particularly for new northern hydro development, Indigenous and  
other communities will be proponents of or partners in new hydroelectric projects. While  
“early” engagement is certainly expected, as important is “ongoing” engagement as a project  
moves from a high-level concept to the planning and potential development stages. It is  
insufficient to limit engagement to only the early stages of a potential project. 
Hydroelectric development can create lasting economic and social benefits to Indigenous  
communities and enable other significant regional economic benefits. Though every  
community has unique needs and perspectives on specific projects, the public and  
communities are generally supportive of hydroelectric development, provided it is done  
responsibly, there is meaningful, early participation, and community benefits that further  







economic and social progress.  
 
3. Beginning work now on planning and sitting for new waterpower facilities. 
Based on our experience, we strongly agree with the P2D recommendations that “Sector  
partners should begin planning and siting work to identify potential new hydroelectric  
projects”, and “Preliminary work should begin now so that options are available for the  
future.” In addition to early engagement, per above, this will require policy alignment and  
capacity across provincial government agencies with regulatory responsibilities, relevant to  
predevelopment, environmental assessment and permitting. In the case of hydroelectricity,  
the Ministries of Natural Resources and Forestry and the Ministry of Environment and Parks  
are of particular importance. This engagement can only happen with provincial agencies  
working hand in hand with indigenous communities within their traditional territories, keep in  
mind the indigenous peoples have always been stewards of the land and water. Similarly,  
procurement mechanisms from the IESO must be designed to support long lead-time, long lifespan 
assets and, recognition of the socio economic factors to the indigenous  
communities. 
 
4. Taking a planned and measured approach to reduce costs. 
Experience suggests that a planned and predictable cadenced approach to  
predevelopment, procurement and permitting that begins now and is implemented over a  
period of a decade or more will best ensure a cost-effective build out of hydroelectric  
resources. Ontario has experienced the “boom and bust” approach and witnessed its  
negative effects on prices and on the loss of expertise and skills in the system. There is a  
need now to re-establish and sustain the capacity of the industry, partners and communities  
to reduce costs over time. 
Again, thank you for the opportunity to comment.  
 
Sincerely;  
 
Chief Duncan Michano 
Biigtigong Nishnaabeg & 
Director Begetekong Power Cor 
 
          








CLIMATE CHANGE: ONTARIO’S PATH FORWARD 


ENGINEERING THE TRANSITION OF BUILDINGS AND COMMUNITIES


GREG ALLEN, P. ENG.







CLIMATE CHANGE: ONTARIO’S PATH FORWARD 


WHY CLIMATE CHANGE IS THE ENGINEER’S RESPONSIBILITY


• Professional engineers shall hold paramount the safety, health and 
welfare of the public and the protection of the environment.


• Engineers created the problem and should know how to fix it.


• The profession is capable of understanding the science, finding the 
most economic solutions, and informing public and corporate policy. 


• Precaution precedes profit.







CLIMATE CHANGE: ONTARIO’S PATH FORWARD 


ENVIRONMENT, ECONOMY, AND SOCIETY


▪ GHG mitigation and adaptation are universal priorities 


▪ Mobilizing the transition entails full employment


▪ All infrastructure investment should be directed to a zero carbon outcome


▪ Security, sufficiency, and prosperity for all is the goal







CLIMATE CHANGE: ONTARIO’S PATH FORWARD 


SHARE OF GHG PIE


▪ Buildings and infrastructure 25%


▪ Including industrial buildings 40 %


▪ Main primary source - natural gas


▪ Upstream emissions not included 







CLIMATE CHANGE: ONTARIO’S PATH FORWARD 


Flared and fugitive gas            Bakken play 


f
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CLIMATE CHANGE: ONTARIO’S PATH FORWARD 


LIFECYCLE EMISSIONS


▪ Fugitive gas GWP (20 years) 84 x CO2


▪ Shale gas leakage 2 to 12 %


▪ NG reductions in Ontario provide 
GHG reductions in jurisdictions 
producing gas


▪ Supply share of gas from shale 
approaching 50%







CLIMATE CHANGE: ONTARIO’S PATH FORWARD 


NATURAL GAS BUILDING USAGE


▪ Residential 30%


▪ Commercial 20%


▪ Industrial 20%


▪ Electrical 10%


▪ Total 80%


Primarily space and water heating







CLIMATE CHANGE: ONTARIO’S PATH FORWARD 


REPLACING NATURAL GAS BUILDING LOADS


▪ About 200 TWh, 150 space heating, 50 DHW


▪ retrofit  for 80 % reduction in space heat load, 50 % DHW (solar + GWHR)


▪ Combined heat and power/  heat pump, 2/1 load split


▪ Peak heat pump demand during off-peak hours – 2 GWe


▪ Cogeneration with dispatch and thermal storage – 2 GWe / 4 GWt







CLIMATE CHANGE: ONTARIO’S PATH FORWARD 


COMMUNITY THERMAL ENERGY


Biomass cogeneration                 Vancouver Olympic Village solar







CLIMATE CHANGE: ONTARIO’S PATH FORWARD 


NUCLEAR CURTAILMENT CC GAS AS BASELOAD







CLIMATE CHANGE: ONTARIO’S PATH FORWARD 


REPLACING NATURAL GAS GENERATION


▪ 1 GW of combined cycle plants require 70% capacity for load following


▪ Standby accounts for about 50% of annual natural gas usage


▪ Contributes to curtailment of available zero-carbon generation


▪ Diurnal load flattening with thermal and electric storage 


▪ Seasonal demand/supply matching such as PV for summer and biofuel 
cogeneration in winter







CLIMATE CHANGE: ONTARIO’S PATH FORWARD 


DEEP RETROFIT


OAA Building 2030 Challenge Retrofit  >90% Reduction
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CLIMATE CHANGE: ONTARIO’S PATH FORWARD 


TORONTO’S BIOGAS DIGESTERS


Disco Rd. City Organic Waste Zoo Poo Co-op







CLIMATE CHANGE: ONTARIO’S PATH FORWARD 


POWER TO SPARE AND SHARE


Biomass for greenhouse heating + biochar        Wind, solar, and agriculture farms







CLIMATE CHANGE: ONTARIO’S PATH FORWARD 
STORAGE


Thermal                         Hydraulic                            Battery







CLIMATE CHANGE: ONTARIO’S PATH FORWARD 


POLICY AND PLANNING


▪ Long term integrated energy plan for 100% renewables


▪ GHG metrics with 20-year impact, full lifecycle, and marginal accounting


▪ Assessment of technologies based on emergy, EROEI, and life cycle


▪ Market creation for least-cost, zero GHG outcomes


▪ Demand management and conservation requires financial support 
commensurate with system benefits and GHG abatement


▪ Distributed grid assets and microgrids supported to ease T&D constraints







CLIMATE CHANGE: ONTARIO’S PATH FORWARD 


SPECIFIC RECOMMENDATIONS


▪ Cancel all new gas plants and pipeline expansions


▪ Set caps based on revised GHG life-cycle emissions


▪ Support municipal and regional carbon neutral planning


▪ Building Code based on zero carbon emissions


▪ District energy systems support, mandatory in new development


▪ Replace natural gas generation with demand dispatch and storage


▪ Incentivize and contract for deep retrofit 


▪ First Nations and remote community financing of zero-carbon microgrids


▪ Educational, research, and technology development support 
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Sunday, May 14, 2023 


SUBJECT: Response to Environmental Registry PosCng - IESO Pathways to DecarbonizaCon Study 


ERO 019-6647 


Thank you for the opportunity to provide iniCal advice and input on the Environmental Registry posCng 
regarding the IESO’s Pathways to DecarbonizaCon Report (P2D).  By way of introducCon Taykwa Tagamou NaCon 
is a progressive Cree community and are the original signatories to Treaty Nine and landholders within the 
Moose River/AbiCbi/MaYagami water basins.  


We have reviewed Ontario Power GeneraCon’s “Northern Ontario Hydroelectric OpportuniCes” Report (NOHO) 
and the IESO Pathways to DecarbonizaCon Study to ensure that we are kept fully informed on plans for 
development within Our Territory.  In my view, taken together, these reports and the government’s policy 
response further confirm that our region’s territory can provide Ontario and its ratepayers clean and sustainable 
power and should provide the basis for strategic and sustained investment in realizing the province’s waterpower 
potenCal for the immediate, near and long-term future.  


Our comments on the posCng are as follows: 


1. Realizing the potenCal of new hydroelectric generaCon in Ontario. 


Taykwa Tagamou NaCon supports the development of new hydroelectric generaCon in Ontario, and specifically 
in the Moose River/AbiCbi/MaYagami Basins through First NaCon led direcCon, development, and ownership 
where we would invite trusted technical and financial experts to work alongside our project. By leading the 
process from the onset, First NaCons will provide criCcal informaCon of environment impacts and develop the 
miCgaCon methods that are approved by the community, therefore, creaCng the ability to streamline the 
consultaCon process,  


New investment in “Made in Ontario” hydroelectricity under full oversight from the First NaCon communiCes will 
be investment that stays in our communiCes, along with the regions and the province.  An esCmated seventy five 
percent (75%) of investment in new hydro and ninety percent (90%) of investment in sustaining exisCng assets 
remains in Ontario. 


2. Recognizing the imperaCve of Indigenous and Community parCcipaCon. 


Where the current conversaCons of large Proponents are now moving into staCng, “Indigenous communiCes will 
be proponents of or partners in projects,” The incumbent companies and organizaCons have yet again failed to 
ask First NaCon communiCes, “what does partnership mean to you?” Or “how does partnership look to you?” 
and then follow-up with true partnership.  It is our community’s intent to lead and develop hydro-electric 
opportuniCes on Our TradiConal Territory through the same mindset of the treaty signing. We wish to share in 
the resources and benefits as true 50/50 equity partners with the project developers and financiers.  We strongly 



http://www.taykwatagamounation.com
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agree that the process must be led by the First NaCons.  If the process is led by the First NaCons, there will be no 
requirement for “early” engagement or “ongoing” engagement as the First NaCons will create and lead the table 
for consultaCon, themselves. In this way there is no chance of First NaCons being consulted as an agerthought.   


We are supporCve of hydroelectric development that will create lasCng economic and social benefits to our 
communiCes, neighbouring townships, and the region. These projects provide addiConal significant regional 
economic benefits through local jobs/careers, support services and contracCng opportuniCes. Though every 
community has unique needs and perspecCves on specific projects, the public and communiCes are generally 
supporCve of hydroelectric development, provided it is done responsibly, and provides community benefits that 
further economic and social progress.   
  
3. Beginning work now on planning and site locaCon for new waterpower faciliCes. 


Based on our experience and understanding that we are busy NaCons with many roles and responsibiliCes, we 
agree with the P2D recommendaCons that “… partners should begin planning and siCng work to idenCfy 
potenCal new hydroelectric  projects” and further highly recommend that the only way forward is by the First 
NaCons leading the process. This will require capacity funding to the NaCons to kick-start the process.  The First 
NaCons will work towards policy alignment in partnership with provincial government agencies with regulatory 
responsibiliCes relevant to predevelopment, environmental assessment and permiing.  In the case of 
hydroelectricity, the Ministries of Natural Resources and Forestry and the Ministry of Environment and Parks are 
of parCcular importance.  Similarly, procurement mechanisms from the IESO must be designed to support long 
lead-Cme, long lifespan assets.   


4. Taking a planned and measured approach to reduce costs. 


To ensure that any development occurs efficiently, we agree that a planned and predictable cadenced approach 
to predevelopment, procurement and permiing that begins now and is implemented over a period of a decade 
or more will best ensure a cost-effecCve build out of hydroelectric resources.  Ontario has experienced the 
“boom and bust” approach and witnessed its negaCve effects on prices and on the loss of experCse and skills in 
the system.  There is a need now to re-establish and sustain the capacity of the industry, partners and 
communiCes to reduce costs over Cme. This will also allow us to build the First NaCon capacity to parCcipate 
over the long run.   


Again, thank you for the opportunity to comment.  


Sincerely, 


Chief Bruce Archibald, Taykwa Tagamou NaCon



http://www.taykwatagamounation.com
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Executive Summary


The  IESO’s  Pathways to Decarbonization report  considers scenarios for how Ontario might:
(i) meet the province’s electric power needs by 2035 without new fossil-fired generation; and
(ii) meet the anticipated demand growth, until 2050, with net-zero greenhouse gas emissions.


The Ontario Ministry of Energy has requested feedback on the Pathways report, notably on the 
report’s six “no-regret”  recommendations “that  reflect the scope and magnitude of the effort 
needed  to  support  an  orderly  energy  transition  while  maintaining  a  reliable  and  affordable 
electricity  system  for  Ontarians.”  The Ministry  has  posed questions  on  nine  topics.  This 
document provides the responses of the Boltzmann Institute, an Ontario-based think tank that 
seeks to help eliminate harmful emissions from human energy use.


The Pathways report correctly identifies the transition away from fossil-fuelled space heating in 
Ontario’s buildings as a major decarbonization challenge.  An assumed large-scale conversion 
of space heating to air source heat pumps (ASHPs) is the prime factor in the report’s projected 
near tripling of electric power peak demand by 2050. Expansion of generation, transmission and 
distribution capacity to meet that  demand would be very costly and challenging to achieve. 
Nevertheless, the Boltzmann Institute believes that the IESO has significantly underestimated 
the demand from ASHPs on very cold days – for several days per year, electrification of space 
heating would  create far  greater peak  demand than the IESO’s contemplated system could 
supply.


The Boltzmann Institute proposes another path to  net-zero. Instead of relying on electrically 
powered ASHPs, this path  would involve widespread deployment of district heating, whereby 
low-grade  heat is distributed to buildings through a network of water pipes.  District heating is 
dominant in many parts of the world. It can exploit heat otherwise rejected to the environment by 
thermal power plants, industry and other sources; it can also use surplus power and heat from 
the  sun.  Furthermore,  thermal  energy  storage  (TES),  at  about  one  percent  of the  cost  of 
electricity storage, can efficiently buffer between large temporal mismatches of heat supply and 
demand. Early estimates suggest the cost of this alternative for Ontario would be well under half 
of the many hundreds of billions of dollars estimated as the cost of the electrification alternative.


These considerations inform the Boltzmann Institute’s responses to the Ministry of Energy’s nine 
questions. The paraphrased questions and brief summaries of our full responses are these:


Q1. How can regulatory processes be streamlined to accelerate infrastructure buildout?


R1. The proposed massive buildout of electrical infrastructure – albeit underestimated – would 
be greatly abated by  deployment of district  heating,  thus also diminishing arguments in 
favour  of streamlined  electricity  regulation.  Nevertheless,  a  regulatory  framework  for 
thermal energy, supportive of rapid, widespread deployment of district heating, is needed.
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Q2. What are your expectations for early consultations regarding the planning and siting of new 
electrical generation and storage facilities?


R2. Unhurried,  well-informed consultation is desirable. It should embrace  integrated  planning 
and siting of district heating infrastructure  and the much  reduced electrical infrastructure 
needed when district heating is given priority over ASHPs.


Q3. Should early investments be made in clean energy resources, even if power costs rise?


R3. Early investments should fully align with a viable long-term net-zero strategy. The proposed 
“low-carbon” fuels will likely be incompatible with net-zero (see R5), expensive, and in short 
supply. Investing instead in district heating will reduce power demand more efficiently than 
adding supply. Lower infrastructure costs,  use of otherwise wasted heat, and inexpensive 
thermal  energy storage will  keep  consumer costs of  district  heating  comparable to gas 
heating.  Using thermal  power  stations for  combined heat  and power  (CHP) will  enable 
greater use of intermittent renewables and lower the cost of electricity.


Q4. How can the costs of new clean electricity infrastructure be reduced?


R4. The simple answer is to build less of it – reduce electricity demand by implementing less-
costly, widespread district heating instead of promoting ASHPs.


Q5. What  are  the  prospects  for  using  hydrogen  or  other  low-carbon  fuels  for  electricity 
generation?


R5. The prospects may not be good. There’s little evidence to  support the  premise that truly 
low-carbon hydrogen  or  other  fuels  could  be  economically  produced  in  significant 
quantities. To the extent they can be available they should be reserved for applications 
other than generating electricity, e.g., marine and heavy-duty road transport.


Q6. How could energy efficiency programs be enhanced to meet electricity system needs and 
how should programming be targeted?


R6. Energy efficiency programs should be guided by careful  analysis  of  long-term strategic 
alignment, short-term objectives, industrial capacity, societal cost efficiency, social equity 
and total life-cycle costs and GHG emissions.  Consumer-focused programs will be more 
costly and less effective than utility-scale efforts to harvest and use otherwise wasted heat. 
By implementing district heating (with TES) at scale, more than 50% of the energy from 
thermal electric generation, including nuclear, and possibly 40% of waste heat from industry 
could be made useful. This would much reduce the need for electricity to power ASHPs.


Q7. What are your thoughts regarding further investment in hydroelectric generation?


R7. Large remote hydroelectric plants involve significant environmental and other risks. They 
should be avoided. Smaller run-of-river hydroelectric projects are not so risky. They should 
be constructed if life-cycle comparisons with alternatives show them to be advantageous.
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Q8. How can transmission corridors be preserved and lines built quickly and cost-effectively?


R8. Develop a  comprehensive,  integrated  plan  for  both  electricity  and  thermal  energy 
infrastructure that minimizes the need for new transmission corridors and lines. Given R7, 
long transmission lines to northern Ontario should not be built. Prioritize widespread build-
out of  district energy  to reduce electricity demand. Use the combination of nuclear CHP, 
TES and “grid-forming”  capabilities to enable a higher fraction of  renewable generation 
close to load centres, including distribution connected, without curtailment.


Q9. Additional feedback?


R9. Lacking in Ontario is the capability and capacity to implement widespread district heating, 
costing in the order of $100 billion over 25 years (much less than the $400 billion plus 
implied by the Pathways report if heating is electrified). In many cases, the district heating 
investments can be recovered through normal  rate structures and reduce the need for 
escalation  in  electricity  prices. A few percent  of  such  investment  should  be applied  to 
developing the needed capability and capacity.


This document ends with three appendices.


Appendix 1 provides some detail about district energy, the generic term for district heating and 
district cooling. The above responses to the nine questions focus on district heating, now the 
source of more than ten times the emissions from district cooling (which involves the delivery of 
cold water to buildings). District cooling will be come more important as temperatures rise. Its 
implementation should always be considered along with district heating. Appendix 1 includes an 
overview of thermal energy storage, whose simplicity, low costs, and reliability over extended 
periods make it perhaps the most important feature of district energy systems.


Appendix 2 elaborates the Boltzmann Institute’s concern that the estimate of peak demand for 
electric power in the Pathways report is a severe underestimate.


Appendix 3 concerns energy sources, including for district heating. It has sections on windpower 
and  photovoltaic  electricity  generation,  solar  thermal,  waterpower,  bioenergy,  nuclear, 
renewable natural gas, and hydrogen.


iii







Table of Contents


1.  Introduction  ...............................................................................................................  2


2.  Responses to Questions  ...........................................................................................  3


2.1   Regulatory requirements  ...................................................................................  4
2.2   Planning and Siting  ............................................................................................  8
2.3   Clean energy resources  ..................................................................................  10
2.4   Investment needs and cost impacts  ................................................................  13
2.5   Hydrogen and other low-carbon fuels  .............................................................  15
2.6   Energy Efficiency  .............................................................................................  16
2.7   Hydroelectric generation  .................................................................................  19
2.8   Transmission corridors and lines  .....................................................................  20
2.9   Additional feedback  .........................................................................................  22


Appendix 1 – District Energy  .......................................................................................  23


Appendix 2 – Peak demand for heating  ......................................................................  26


Appendix 3 – Energy Sources  .....................................................................................  29


References  ...................................................................................................................  33


1







1. Introduction


We applaud the IESO’s efforts to provide Ontarians with a view of how the challenge of reaching 
net-zero greenhouse-gas emissions by 2050 can be met. The IESO’s analysis in Pathways to 
Decarbonization [1] (Pathways) is timely and, as it should be, provocative. As will be seen from 
what follows, the Boltzmann Institute takes issue with the analysis chiefly because of its focus 
on meeting the challenge with more and more expensive electricity generation and distribution. 
This is perhaps understandable because of IESO’s mandate as the province’s main electricity 
planner and manager [2].


The IESO notes correctly that space heating within Ontario’s buildings is the greatest of many 
challenges to be faced. The Boltzmann Institute believes that by pursuing a strategy that better 
matches the quality of energy to the needs of individual uses of energy, and by reusing energy 
as  its  quality  is  degraded,  Ontario  can  achieve a  net-zero economy and a  zero  emissions 
electricity  sector  at  far  lower  economic,  social  and environmental  costs  than the IESO has 
suggested. With its sharp focus on electric power, the Pathways study has ignored an alternate, 
lower cost strategic option that is being applied at large scale in Europe and elsewhere. That 
alternate option is to meet society’s need for thermal energy at moderate temperatures – e.g., 
for space heating and domestic hot water (DHW) – not with electricity, but  through the use of 
thermal energy services and infrastructure (see box, below).


The scale and choices of new electricity generation  contemplated in the Pathways report are 
founded on some key assumptions (explicit  and implicit)  whose validity is questionable. The 
invalidity  of  one  or  more  of  those  assumptions  could  have  huge  impacts  on  the 
appropriateness / adequacy of the Pathways scenarios and “no-regret” recommendations. By 
our estimates, the order of magnitude of these impacts is a 36 GW underestimation of needed 
generation  capacity  and  over  $200  billion  of  investments.  Research  and  analysis  provided 
herein shows that some particular assumptions in the Pathways report are almost certainly not 
valid and that the implications are consistent with our estimates above.


Whether or not our conclusions regarding the IESO’s assumptions are immediately accepted, 
the  great  magnitude  of  the  potential  consequences  warrants  –  even  demands  –  a  careful 
analysis  of  the  likelihood  that  each  assumption  is  valid  (or  not)  and  the  corresponding 
implications and risks for Ontario’s economic and energy systems future. Absent such analysis, 
it would be premature to judge the validity of the IESO’s “no-regret” recommendations.


The generic term district energy (DE) embraces a wide range of thermal energy services and 
infrastructure that use pipes (generally water or steam) to deliver heat (or cold), most 
importantly for space heating and DHW but also for other applications. Included under the DE 
umbrella are district heating (DH), district cooling (DC), their combination DHC, thermal energy 
storage (TES), and seasonal TES (STES). DE technology has evolved through multiple 
generations from its origins over a century ago. The level of DE maturity is comparable to that of 
electric power technology, although the capability, maturity and availability of expertise in 
Canada lag far behind Europe. For a DE overview, see Appendix 1.
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2. Responses to Questions


From the Ministry of Energy’s Proposal Summary (https://ero.ontario.ca/notice/019-6647):


We  quote  and  respond  to  each  of  the  Ministry’s  questions  on  the  following  subsections. 
Supporting materials and analysis are provided in the Appendices.


In these comments, footnotes are indicated by Latin superscripts; Latin numbers in [ ] indicate 
references, listed at the end. If not otherwise noted, quoted text in boxes is from [1].
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The IESO’s Report Recommendations:


The IESO’s report provides “no-regret” recommendations that reflect the scope and magnitude of 
the effort needed to support an orderly energy transition while maintaining a reliable and 
affordable electricity system for Ontarians.


These recommendations from the IESO include:
•   The acceleration of current efforts to acquire new non-emitting supply, including the 


implementation of recent conservation and demand management directives. 
•   Beginning the planning and siting work for new nuclear, long-duration storage and 


waterpower facilities, as well as transmission infrastructure, to allow for faster 
implementation. 


•   Innovation and investment in low carbon fuels, such as clean hydrogen, as they are 
untested at scale. Further work and investment are needed to determine if they can replace 
some of the flexibility that natural gas currently provides the system. 


•   Galvanizing collaboration amongst stakeholders, including Indigenous communities. 
•   Ensuring that regulatory, approval and permitting processes are ready to manage future 


investment at scale. 
•   Establishing an open, transparent and traceable process to measure progress and 


demonstrate the results of decisions and actions taken along the way.


Consultation Questions:


The Ministry of Energy is seeking feedback on the report and, in particular, the IESO’s “no-regret” 
recommendations. We are particularly interested in comments and responses on the following 
questions:



https://ero.ontario.ca/notice/019-6647





2.1  Regulatory requirements


From the Ministry’s Proposal Summary:


The IESO’s Pathways report implicitly assumes that to achieve net-zero the Ontario economy 
must rely on very aggressive electrification. Based on arguments below, we do not believe that 
assumption  is  valid.  The  adoption of  an  alternative,  lower  cost,  lower  risk  pathway not 
considered by the IESO would lead to significantly different regulatory requirements for build-out 
of quite different infrastructure (notably, district energy).


About 29 GW of the  additional  69 GW  of  non-emitting 
supply  contemplated in the Pathways scenario would be 
to  power  electric  heat  pumps,  mostly  air  source  heat 
pumps (ASHPs), used for space heating of buildings on 
the  coldest  days.1 We  believe  that,  by  assuming 
unrealistic  technology improvements (see Appendix 2), 
the IESO has actually underestimated the peak demand 
due  to  ASHPs  by  31 GW  or  more.  Dropping  that 
optimistic  but  unsupportable  assumption  could 
raise the required additional non-emitting supply to 
105 GW or more.


Attempting such massive expansion of the electric power 
system to support large-scale use of ASHPs would be an 
expensive  mistake.  A much more efficient,  economical  and feasible alternative would be to 
implement thermal networks (district energy) to meet the needs of most non-rural buildings for 
space  heating  and  domestic  hot  water.  Some  agricultural  and  industrial  applications  (e.g., 
drying, greenhouses, food processing) could also use district energy for much / all of their heat.2


1 Figures 10 and 11 of [1] indicate winter peak demand growing about 25 GW more than summer peak 
demand. Absent a detailed breakdown in the Pathways report, we take this to represent the peak 
demand from heat pumps. Allowing for 15% peak reserve capacity gives 29 GW of required 
dependable non-emitting generation. To the extent that, in the IESO modeling, the winter peak due to 
electric vehicle (EV) charging exceeds the summer peak, our inference of 25 GW for heat pumps will 
be too high; but that would mean an even greater underestimate of peak demand than we are 
suggesting. For analysis of the peak demands for EV charging, see the comments submitted by 
Boltzmann Institute member Richard Gilbert.


2 Discussion and analysis of a pathway that will address Ontario’s energy needs through a combination 
of electrification and large-scale district energy are provided in Appendix 1 and separate comments, 
which include discussion of costs, submitted by Boltzmann Institute member John Stephenson.
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1. The IESO’s Pathways Study recommends streamlining regulatory, approval and permitting 
processes, citing that it can take five to 10 years to site new clean generation and 
transmission infrastructure. 


What are your thoughts on the appropriate regulatory requirements to achieve accelerated 
infrastructure buildout? Do you have specific ideas on how to streamline these processes?


“In the development of a pathway to a 
decarbonized grid, the IESO adopted a 
more aggressive electrification demand 
forecast. The Pathways scenario 
illustrates a system designed to meet 
winter peaks that are almost three times 
higher than those we experience today. 
As a result, the system would likely 
require an additional 69,000 MW of 
non-emitting supply and 5,000 MW in 
demand reductions from conservation.”







We  believe  that  thermal  networks  could  yield  economic  electricity  demand  reductions,  not 
foreseen by the IESO, amounting to at least 80% of the contemplated peak demand for ASHPs. 
Using the Pathways assumptions, thermal networks could avoid 20 GW of the roughly 25 GW 
peak  electricity  demand  for  heating.  If  the  unrealistic  assumption  of  ASHP  performance 
improvements  is  dropped,  80% penetration  of  thermal  networks  could  avoid  40 GW of  the 
adjusted 56 GW of peak heating demand. Allowing for 15% reserve, the need for new electricity 
generation would then be reduced from 69 GW to 46 GW (or, more likely, 105 GW to 59 GW). 
The reduced electrical demand, and other benefits from integration of the electric and thermal 
energy systems, described below, would alleviate the need for streamlined regulatory, approval 
and permitting processes.


While the above analysis assumes district energy replaces just 80% of ASHPs, increasing the 
replacement to nearly 100% could reduce peak electric power demand by an additional 11 GW. 
Reducing heating with ground source heat pumps from 30% to 20%, switching them to district 
energy, would reduce peak  power demand an additional 2.7 GW. The cost of achieving this 
increased district energy infrastructure usage should be a small fraction (perhaps one quarter) 
of the cost of the avoided power system expansion.


Ample  zero-emissions  thermal  energy  (heat)  for  delivery  to  consumers  through  thermal 
networks could be economically recovered from a wide range of existing and future sources. 
Those  sources  of  otherwise  wasted  heat  include  thermal  power  stations,  data  centres, 
supermarkets, ice rinks, waste water, solar thermal collectors, and many more.  Using nuclear 
power  stations  for  cogeneration,  or  combined  heat  and  power  (CHP),  has  been  recently 
recommended by the International Energy Agency [3] and the OECD’s Nuclear Energy Agency 
[4]; see also [5]. The Pickering and Darlington Nuclear Generating Stations, for example, reject 
twice  as  much thermal  energy  to Lake Ontario  as  the electrical  energy  they  supply  to  the 
Ontario  grid;  thermal  networks  could  conserve  a  large  portion  of  that  thermal  energy  and 
economically deliver it to where it is needed.


Present regulatory, approval and permitting processes for thermal energy systems at both the 
provincial and municipal levels in Ontario are not conducive to large-scale implementation of 
district energy or the joint optimization of electrical and thermal energy systems, e.g., through 
strategic adoption of CHP for many thermal power stations (including new and existing nuclear). 
Often existing regulations, designed with objectives unrelated to district energy, have the effect 
of  preventing  or  restricting  implementation  and  expansion  of  district  energy  systems.  For 
example, municipal regulations are typically written to govern use of rights-of-way by common 
utilities – water, sewer, hydro, gas, telecom and even old steam-based district heating – but not 
modern,  low-temperature  district  energy.  The  absence  of  supportive  regulations  for  shared 
thermal energy systems often results in projects failing to proceed.3


Organizational, policy and regulatory structures for thermal energy systems are well established 
in European countries and elsewhere. In Nordic countries (e.g., Denmark, Sweden, Finland), 
district energy supplies up to 99% of space and water heating for large cities. Their workforces 


3 See, e.g., https://douglasworts.ca/?page_id=342 for a well-documented example.
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have corresponding capability, maturity and capacity. Those countries should be looked to for 
examples of what might be appropriate for Ontario.


The  IESO  is  seeking  streamlined  permitting  and  approvals  processes  that  it  considers 
imperative for the power system to be expanded in a timely manner:


We have demonstrated that the IESO has, through use of an unrealistic assumption, severely 
underestimated  the  peak  demand  that  would  result  from  conversion  of  natural  gas  space 
heating to electric  heat  pumps.  The IESO has also ignored the alternative of  implementing 
district energy systems to provide heating for most non-rural buildings instead of electric heat 
pumps. This alternative would be far less costly, more efficient and more feasible. By configuring 
thermal power stations – especially nuclear – for combined heat and power (CHP), the sale of 
otherwise wasted  heat  could  supply  much of  the  heat  needed  for  district  energy  and also 
moderate the cost of electricity. Other benefits of integrated electric power and district energy 
systems are discussed on pages below.


Overall societal costs and risks will be minimized by maximizing the adoption of district energy 
and  minimizing  the  residual  need  for  electric  power  system  expansion.  Adopting  such  an 
alternate pathway would significantly alter the conditions and criteria for strategic expansion of 
electricity  generation,  transmission  and  storage.  Nuclear  CHP  stations  could  become 
dispatchable; TES could diminish the need for electric storage (battery and pumped); new large 
hydroelectric  stations  may  not  be  needed;  constraints  on  renewable  generation could  be 
reduced;  and transmission infrastructure  needs could also be quite different  and smaller  in 
scale.


The need to prepare for a net-zero energy system is certainly urgent, but it is equally urgent that 
the pathway be prudently chosen. We believe that the most prudent pathway will involve highly 
integrated electrical and thermal networks, with district energy meeting most of Ontario’s need 
for heat in the buildings sector.
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“Permitting and approvals must be streamlined: In Canada, it can take many years to build new 
energy infrastructure; the IESO’s experience is that it can take four to five years for new wind and 
solar generation, 10 years for transmission networks and even longer for large, capital-intensive 
infrastructure. Stakeholders, communities, experts and infrastructure developers have made it clear 
that processes need to be enhanced and streamlined if Canada wants to build energy infrastructure 
at the scale needed to reliably decarbonize. It is imperative for all levels of government to review 
their processes, including the Impact Assessment Act, the Environmental Assessment Act, and 
siting approval and permitting processes.”







Question responses and recommendations:


R–1.1 Revise the Ontario Energy Board Act to expand the OEB mandate to include the thermal 
energy sector. The OEB should regulate operation of the electric and thermal energy 
systems  to  ensure they  function  in  an  efficient,  integrated  manner.  The  Ontario 
Consumer  Protection  Act  should  also  be  revised  accordingly.  This  need  not  mean 
regulation of thermal energy prices, but there needs to be a regulatory framework that 
sets ground rules for thermal energy systems and encourages the establishment of local 
district energy utilities and their eventual operation integrated with each other and with 
CHP thermal generating stations.


R–1.2 Draft and enact a new Act, comparable to the Electricity Act, to provide a governance 
framework  for  large-scale  thermal  energy  systems  in  Ontario,  including  large-scale 
sources  of  thermal  energy  (including  CHP,  solar  thermal  collectors,  geothermal, 
industrial, etc.), thermal energy transmission lines, large-scale thermal energy storage 
(TES) (including seasonal TES (STES)), and district energy local distribution companies.


R–1.3 Either  expand the IESO’s  responsibility  to  encompass province-wide thermal  energy 
systems and their optimal integration with the electric power system, or establish a new 
non-profit entity with primary responsibility for province-wide thermal energy systems. In 
the  latter  case,  efficient  integration  of  thermal  and  electricity  systems  would  be  a 
responsibility  of  the  OEB.  This  proposal  would  follow  the  model  of  electricity  local 
distribution companies (LDCs), keeping local district energy companies (public and/or 
private)  independent  of  the organization responsible for  province-wide (or  grid-scale) 
thermal energy systems.


R–1.4 Systematically review and revise provincial and municipal regulations to ensure they are 
supportive  of  implementation,  expansion  and  integration  of  district  energy  systems 
(including  sources  of  thermal  energy,  TES,  STES,  and  thermal  transmission  and 
distribution systems) and do not unnecessarily or inadvertently impede district energy 
projects at small or large scales.
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2.2  Planning and Siting


From the Ministry’s Proposal Summary:


Implementation of thermal energy systems, as introduced above, would substantially reduce the 
need  for  long-lived  (electrical)  energy  storage  (e.g.,  pump  storage)  and  new  nuclear  and 
hydroelectric generation, relative to the scenarios of the Pathways report.


New and refurbished nuclear generation will still be needed, but smaller nuclear units (SMR, 
MMR) configured for CHP would ideally be located close to centres of heat demand instead of 
in remote locations from which heat transmission may not be economical. Planning for thermal 
networks and CHP should thus be priority considerations for siting.


When a nuclear station is configured for CHP, reactor thermal output can be maintained steady 
at or near 100 percent. Any heat not immediately needed to generate electricity can be diverted 
to the thermal network. Without affecting the reactor,  electric power output can be adjusted 
rapidly by using valves to control the amount (and temperature) of steam that is diverted from 
the turbines  to  the thermal  network.  Heat  sent  to  the thermal  network  can be delivered to 
customers for immediate use and/or held in high-capacity thermal energy storage (TES) for later 
use. A thermal network with properly sized TES would probably accept whatever heat was made 
available by derating electricity generation in CHP in its service area.


Using nuclear stations only for electric power limits their 
ability to rapidly follow demand. Configuration of nuclear 
stations  for  combined  heat  and  power  (CHP)  would 
substantially  remove  this  limitation  and  give  nuclear 
stations comparable flexibility to natural gas generators. 
Integration with thermal networks and TES also enables 
nuclear  CHP  stations  to  rapidly  compensate  for 
fluctuating supply from renewable energy resources such 
as wind turbines and solar photovoltaics (PV). Instead of curtailing renewables, or buffering their 
output with expensive battery storage, the electrical output of nuclear CHP units can be reduced 
and nuclear-produced heat sent instead to much less expensive and higher capacity TES and 
STES.
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2. The IESO’s Pathways Study recommends beginning work on planning and siting for new 
resources like new long-lived energy storage (e.g., pump storage), nuclear generation and 
waterpower facilities. 


What are your expectations for early engagement and public or Indigenous consultations 
regarding the planning and siting of new generation and storage facilities?


“... phasing gas generation out of the 
system will require ingenuity and the 
implementation of new technologies to 
reorient our current system, which is 
grounded in the flexibility that natural 
gas generators provide.”







Question responses and recommendations:


R–2.1 Undertake a new net zero pathway study that considers both thermal energy and electric 
power systems, designed and functioning in an integrated manner, to optimally meet 
customer  needs  for  reliable  heat  and  electricity.  The  new  study  should  assess  the 
potential for rapid implementation of large-scale thermal energy infrastructure (including 
CHP, TES, thermal transmission and distribution), and a reduced need for new electricity 
generation and long-lived storage.  Inclusion of  nuclear CHP should enable improved 
utilization of renewables, justifying a greater portion of new supply being renewable and 
a reduction of short-lived (battery) electricity storage.


R–2.2 The Pathways  report acknowledged the risk of limited supply of RNG and hydrogen. 
Published  literature  and  our  analyses  (see  below  and  Appendix  3)  indicate  that 
waterpower, RNG and hydrogen  are likely to entail very  significant GHG emissions – 
they  are  not  as  low-carbon  as  implied.  To  ensure  that  public  and  Indigenous 
consultations  are  founded  on  reliable  information,  require  advance  preparation  and 
publication of in-depth evidence and analyses to quantify the potential availability, GHG 
emissions (all scopes), cost and risks associated with waterpower, bioenergy, RNG and 
hydrogen for any generation that would use those sources.


R–2.3 Initiate  early  engagement  of  key energy  sector stakeholders  to  develop  a  common 
understanding of and commitment to the concepts and benefits of a strategic change 
from natural gas to district energy, instead of ASHPs, for moderate temperature heating 
applications. The transition envisioned is comparable to the transition, in the 1960s, from 
oil-based  space  heating,  with  fuel  delivery  by  truck,  to  space and water  heating  by 
natural gas delivered through a transmission and distribution pipe network.


R–2.4 Do not proceed with public or Indigenous consultations regarding planning and siting of 
new generation and storage facilities until the implications of the new study proposed in 
R–2.1 are  understood  and  there  is  stakeholder  buy-in  (R–2.3).  We expect  that  the 
advantages  of  the  alternate  pathway  resulting  from  R–2.1 will  lead  to  significantly 
different  needs  for  new generation  and  storage,  with  corresponding  implications  for 
planning and siting of generation, storage and transmission infrastructure.


R–2.5 Following substantial progress on R–2.1, R–2.2 and R–2.3, initiate public education to 
develop  a  broad  appreciation of  the  opportunities  and  implications  of  implementing 
thermal networks to meet space and water heating needs for most non-rural buildings. 
The public,  Indigenous people and interest  groups should understand the economic, 
environmental  and other benefits  and risks of  siting new nuclear  CHP close to heat 
demand  centres;  and  they  must  have  opportunity  for  input  into  trade-off  decisions 
regarding additional wind and solar PV versus major hydroelectric projects.
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2.3  Clean energy resources


From the Ministry’s Proposal Summary:


The Pathways Study conclusion that natural gas-fired generation will be needed on an ongoing 
basis  was  a  consequence  of  the  limited  focus  on  meeting  Ontario’s  energy  needs  with 
electricity.  We believe that  consideration  of  an alternate  pathway (see R–2.1)  that  includes 
large-scale deployment of district energy, and integration with the electric power system through 
CHP, would point to significant reduction or even elimination of the need for ongoing natural 
gas-fired  generation.  Such  an  alternate  pathway  would  also,  as  discussed  above,  enable 
increased use of clean energy resources while maintaining system reliability.


With CHP, great value is derived from heat that has, until now, been rejected as waste. Not only 
would  use  of  that  heat  avoid  the  need  for  costly  imports  and  consumption of  natural  gas, 
revenue  from the  sale  of  heat  could  lower  the 
cost  of  electricity.  The cost  of  heating buildings 
would be comparable to the present cost of gas 
heating; significant costs for building retrofits and 
electrical system upgrades needed for conversion 
to ASHPs could be avoided; and electricity rates 
and consumption would both be reduced relative 
to the all-electric scenarios.


The  Pathways  report  states:  “We  therefore 
contemplated a decarbonized supply mix by 2050 
with  contributions  from  new  nuclear, 
conservation, demand response, renewables and 
storage.  The  mix  also  includes  low-carbon 
generation  such  as  hydrogen  and  renewable 
natural gas – currently emerging technologies – 
at  scale.”   Regarding  hydrogen,  the  Pathway 
scenario assumes “Clean Hydrogen for Thermal - 
Blue and Green”.
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3. The IESO’s Pathways Study shows that natural gas-fired generation will need to continue to 
play an important role in the system for reliability in the short to medium term. The IESO’s 
assessment shows that most of the projected Ontario demand in 2035 can be met with the 
build out of non-emitting sources, but some natural gas will still be required to address local 
needs and provide the services necessary to operate the system reliably. 


Do you believe additional investment in clean energy resources should be made in the short 
term to reduce the energy production of natural gas plants, even if this will increase costs to 
the electricity system and ratepayers? What are your expectations for the total cost of energy 
to customers (i.e., electricity and other fuels) as a result of electrification and fuel switching?


“Carbon capture and storage CCS was 
considered unlikely given the technical and 
economic challenges of using it on peaking 
plants. RNG is considered unlikely because of 
the scarcity of RNG resources in Ontario; the 
potential RNG in the province is about 2.5% of 
the total amount of natural gas used.”


“• Economic adoption of Hydrogen at scale will 
most likely require Blue Hydrogen to be 
imported into Ontario where production and 
CO2 sequestration occurs outside of the 
province and the H2 imported into Ontario 


  • Subject to available geological storage for 
captured CO2, very large scale blue H2 
production will most likely be the most 
economic low carbon hydrogen”







The IESO has acknowledged that carbon capture and storage (CCS) is an emerging technology 
that may fail to become viable at scale [6]. The production of blue hydrogen (produced by steam 
methane reforming of natural gas, with CCS) can also not be relied upon. Moreover, recent 
research concludes that use of blue hydrogen may result in much greater GHG emissions than 
just burning natural gas [7]. It would thus not be credible to assume that RNG or blue hydrogen 
will  be  low-carbon  fuels  available  in  substantial  quantity.  Green  hydrogen,  produced  by 
electrolysis, might be a viable low-carbon fuel, but the cycle electricity => hydrogen => electricity 
would only be about 30% efficient. Any green hydrogen  might be best reserved for industrial 
(e.g., steel) and heavy transportation applications. The proposal that hydrogen and renewable 
natural gas could be used at scale for electricity generation is thus a high risk proposition, not 
consistent with either net zero electricity or the stated objective of reliable system operation.


Question responses and recommendations:


R–3.1 The supply  of  low-carbon fuels  will  likely  be limited,  at  best,  and they  will  be  more 
urgently  needed  in  other  sectors.   The  proposed  replacement  of  gas  plants  with 
hydrogen fuelled gas turbines would involve significant risks to capacity and reliability 
due to uncertain availability of sufficient, economically priced, truly low-carbon hydrogen. 
It should be accepted that natural gas  generation will need to end by 2035 instead of 
converting to other fuels. To minimize stranded assets, construction of new natural gas 
plants  should  be  kept  to  the  absolute  minimum  needed  to  maintain  power  system 
reliability until 2030.


R–3.2 Early investments should fully align with a viable long-term net-zero strategy. That long-
term strategy should seek an optimal balance between district energy and electric heat 
pumps to serve space heating, DHW and other applications of low temperature heat. 
(The  scale  of  power  system expansion  required  to  meet  peak  heating  loads  in  the 
absence of large-scale district energy does not seem feasible or affordable.) To enable 
rapid deployment of district energy, before heat becomes available from large-scale CHP 
generating  stations,  consider  small-scale  CHP  (possibly portable),  co-located  with 
district energy systems and powered by biofuels, RNG or even natural gas. Once other 
heat sources become available, they should support district energy expansion and those 
small-scale  CHP facilities  could  transition  to  an  emergency  back-up  role  to  ensure 
continued district energy availability during power system brown-outs or outages.


R–3.3 Where feasible, existing thermal power stations should be converted to CHP to make the 
otherwise wasted heat available for district energy and/or other uses, thereby reducing 
the cost of electricity, GHG emissions and growth of electrical demand. Implementation 
of CHP at nuclear stations will enable them to buffer intermittent supply from renewables 


(wind,  solar  PV),  thus improving capacity  factors and economics.  (The flexibility  of 
variable  output  CHP can  be  improved  further  by  the  inclusion  of  TES.)  New 
renewable  generation should  be installed  as  aggressively  as  possible  to  exploit  the 
variable electrical output capabilities of nuclear CHP as it comes online.
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R–3.4 With district energy, we expect that consumers will incur no net increase in the cost of 
space heating, DHW and other low temperature applications relative to current costs 
with natural gas – this applies for the entire period to 2050. The unit cost of electricity will 
inevitably  rise  due  to  still-necessary  rapid  expansion  of  electricity  generation, 
transmission and distribution for electrification of parts of the economy not served by 
district  energy.  Conversion  to  non-emitting  sources  will  also  contribute  to  higher 
electricity costs.  International  competition for  labour,  materials and equipment will  be 
intense, creating risks that expanding capacity in a timely manner may not be possible 
and that, contrary to Pathways assumptions, unit costs will rise in spite of manufacturing 
and technology advances.
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2.4  Investment needs and cost impacts


From the Ministry’s Proposal Summary:


The IESO findings quoted in the box to the right 
involved the assumption of significant increased 
demand due to ASHPs. However, as discussed 
above, the peak demand by 2035 due to ASHPs, 
all  with  electric  resistance  supplementary  heat, 
would likely be 5 to 15 GW greater than the IESO 
has  projected.4 The  proposed  8  GW of  natural 
gas  generation  would  be  far  from  sufficient  to 
maintain  reliability;  neither  would  there  be 
sufficient  time  to  expand  the  transmission  and 
distribution infrastructure. If a priority were put on 
district energy, in the Toronto and York regions in 
particular,  then peak demand might be reduced 
as much as 10 GW by 2035 relative to the IESO’s 
estimate.


One mitigating approach, advocated by Enbridge 
and others, is to install  ASHPs with natural gas 
supplementary heat, or even natural gas-powered 
ASHPs.5 That would limit peak electricity demand, 
but  it  would  only  be  a  short  term  solution.  As 
discussed  above,  subsequent  conversion  from 
natural  gas  to  RNG  or  hydrogen  would  not 
significantly  reduce,  and  may  even  increase, 


4 The Pathways report provides insufficient detail on modeling for us to be more precise. 
Supplementary heat other than electric resistance could avoid our estimated increase of the 2035 
peak load, but use of natural gas, RNG or hydrogen would have to cease by 2050 in order to achieve 
net zero GHG emissions, leaving resistance heating as the only fallback – unless most building 
ASHPs are replaced by net zero district energy by 2050.


5 If the efficiency of natural gas use to directly power ASHPs is greater than 45 percent then, in the 
short term when marginal production of Ontario electricity is almost always from natural gas, natural 
gas-powered ASHPs would result in less GHG emissions than electric-powered ASHPs. But that 
option is not recommended because the emissions would not drop as electricity becomes clean.
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4. The IESO’s Pathways Study highlights emerging investment needs in new electricity 
infrastructure due to increasing electricity demand over the outlook of the study. The IESO 
pathway assessment illustrates a system designed to meet projected demand peaks almost 
three times the size of today by 2050, at an estimated capital cost of $375 billion to $425 
billion, in addition to the current system and committed procurements. Please see supporting 
materials for illustrative charts on capacity factor and cost by resource type. 


Are you concerned with potential cost impacts associated with the investments needed? Do 
you have any specific ideas on how to reduce costs of new clean electricity infrastructure?


“Our analysis found that Ontario will need 
about 8,000 MW of natural gas in 2035 to 
maintain reliability. If the CER were to define 
the EOPL as 25 years, then Ontario would only 
have approximately 2,000 MW of natural gas 
available; most existing facilities will reach the 
25-year mark on or before 2035, except for 
York Energy Centre (2037), Green Electron 
(2042), and Napanee (2045). This would be 
insufficient to maintain reliability. In addition, 
an EOPL of 25 years or less would force the 
retirement of Portland’s Energy Center and 
York Energy Center, which are vital to 
reliability in Toronto and York region. These 
plants can only be retired if they are replaced 
by some combination of new generation or 
transmission. Our analysis finds that sufficient 
new transmission could not be built in the 
region by 2035.” [6]







GHG emissions. Use of those gases would have to cease by 2050, leaving electric ASHPs and 
resistance heating or conversion to district energy as the only long term options.


Question responses and recommendations:


R–4.1 Yes,  we  are  concerned.  As  discussed  above,  we  believe  that  the  peak  electricity 
demand,  by  2050,  of  the  Pathways  scenarios  has  been  seriously  underestimated. 
Pursuit of heating electrification with ASHPs would actually, by 2050, result in  demand 
peaks more than four times the size of today. It does not seem credible that the electric 
power system could be expanded to reliably supply such demand peaks. Neither would 
it make economic sense – except for a few very cold days each year, over 35 GW of that 
expanded  capacity  would  be  unused.  Reducing  demand  for  heat  through  building 
retrofits would be about as costly as the avoided power system expansion; moreover, 
experience in Canada and elsewhere indicates that it is unrealistic to expect retrofits to 
reduce average energy demand for existing buildings  by more than about one percent 
per  year  [8].  We  propose that  the only  rational  way forward will  be to minimize the 
deployment of  ASHPs by aggressively  implementing district  energy and encouraging 
GSHPs where they would be more feasible than district energy.


R–4.2 There has been considerable promotion of hybrid heating systems – ASHPs with gas-
fired supplementary heat  used in cold weather  (when the ASHP COP becomes less 
efficient (low COP) and/or the heat pump capacity becomes insufficient). Although hybrid 
heating systems can yield modest reductions of GHG emissions, they are not consistent 
with a long-term path to net zero. More thorough analysis should be undertaken of the 
short-  and long-term implications  of  hybrid  heating  systems and the results  used to 
better  inform decisions  regarding short-  and long-term strategy for  space and DHW 
heating solutions.  Proponents’ claims that  converting from natural  gas  heating to an 
ASHP or hybrid heating system would be a good short-term option for reducing GHG 
emissions need to be carefully examined since most additional electricity supply planned 
in Ontario for the next decade will be from gas-fired generating stations, operating at 
about 45% efficiency.


R–4.3 Until now, campaigns promoting the use of ASHPs have failed to identify the long-term 
cost  implications  for  the  electric  power  system due  to  the  increased  peak  demand 
created  by  ASHPs.  In  the  short-term,  as  long  as  Ontario  summer  electricity  peak 
demand  remains  higher  than  winter  peaks,  power  system  expansion  may  not  be 
required.  But  beyond that,  providing peak power for  new ASHPs will  require system 
expansion – generation, transmission and distribution – at a cost of about $10,000 per 
kW. The peak load increases created by cold climate ASHPs for detached houses could 
average  over  12  kW (41,000  BTU/hr)  per  unit,  with  a  consequential  power  system 
expansion cost  over $120,000 per ASHP. The more rapidly ASHPs are installed, the 
sooner the transition to winter peaking will occur. The power system expansion costs 
due  to  ASHPs  should  be  included  in  a  comprehensive  economic  analysis  of 
electrification of the economy and compared to the alternative of converting to district 
energy and CHP.
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2.5  Hydrogen and other low-carbon fuels


From the Ministry’s Proposal Summary:


Question responses and recommendations:


R–5.1 Consistent with our responses in section 2.3, above, we believe that planning reliance 
on  hydrogen  and  other  low-carbon  fuels  for  electricity  generation  would  involve 
excessive risk of  failure to achieve net zero by 2035 (or later).  There is,  at  present, 
inadequate evidence and analysis to give confidence that those fuels could be produced 
in significant quantities and without significant GHG emissions. Large-scale CCS may 
not  prove  both  viable  and  economical.  Nonetheless,  we  would  support  ongoing 
research, mostly funded by the gas industry, into the affordable production and use of 
low-carbon  fuels  for  which  the  evidence  and  analysis  demonstrate  net  zero  GHG 
emissions for the entire cradle-to-grave process. Such research should also address the 
relative merits of reserving and using such fuels for applications other than producing 
electricity – e.g.,  marine and heavy-duty road transportation. Considering the relative 
risks  and  benefits  to  Ontario  consumers,  as  opposed  to  national  or  multi-national 
corporations, public research funding for low-carbon fuels should be much less than new 
funding allocated to improve Ontario’s capability, maturity and capacity for implementing 
much lower risk district energy (including CHP, TES, and other elements).


R–5.2 Investing aggressively in CHP and district energy, which are mature technologies, would 
be  the  least  cost  and  lowest  risk  way  of  keeping  Ontario  consumers’ energy  costs 
(including electricity) low. A concerted effort should be put into identifying opportunities 
for  direct  use  of  heat  instead  of  producing  heat  from  electricity.  This  includes 
investigating  increased  collection  and  use  of  solar  heat  using  flat  panel  and/or 
concentrating  solar  thermal  collectors  and  thermal  energy  storage  at  temperatures 
suitable for industrial applications. All such collection, storage and direct uses of heat 
could greatly reduce the need for electric energy and peak power and the associated 
costs.  In  short,  consumers’ energy  costs,  including electricity,  in  the  future  net  zero 
economy will be best controlled by collecting and using GHG-free thermal energy as an 
alternative to electricity wherever that is practicable.
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5. The IESO’s Pathways Study recommends that for a zero-emissions grid by 2050, investment 
and innovation in hydrogen (or other low-carbon fuels) capacity could be required to replace 
the flexibility that natural gas currently provides the electricity system. 


Do you have any comments or concerns regarding the development and adoption of 
hydrogen or other low-carbon fuels for use in electricity generation? What are your thoughts 
on balancing the need for investments in these emerging technologies and potential cost 
increases for electricity consumers?







2.6  Energy Efficiency


From the Ministry’s Proposal Summary:


Careful consideration must be given to the motivations for energy efficiency.  The solar energy 
incident on the Earth is 10,000 times more than all the energy used by humanity [9]. So there is 
no shortage of energy, but we need to change where we draw the energy from and use it more 
wisely.


Electrification is widely viewed as the primary path to 
net  zero  GHG  emissions.  For  that  to  work,  the 
electricity must be net zero: nuclear, wind, solar PV, 
and  (mostly)  run-of-river  water  power.  Electricity 
storage  (batteries,  pumped  water,  compressed  air, 
and others) has the potential to buffer between the 
intermittent supply of renewable power and demand 
fluctuations.  But  the  expense  of  batteries  makes 
them useful  for only 4 to 12 hour storage,  and the 
potential  capacity  of  other  storage options  is  small 
compared to the need.


The primary energy supply for renewable electricity – 
ultimately  the  sun –  is  abundant  and free.  If  used 
immediately,  the  efficiency  of  renewable  electricity 
generation can be considered 100%. The efficiency 
will  be  reduced  if  renewable  electricity  must  be 
curtailed due to lack of demand, storage capacity or system constraints. When storage is used, 
the efficiency will become that of electricity => storage => electricity. Curtailment of wind, solar 
PV and water power has been significant on the Ontario power system [10]. Means to reduce 
the need for storage and curtailment of renewable electricity would directly improve efficiency.


Thermal generation stations in Ontario produce electricity with efficiencies in the range 30% to 
50%.  As  discussed  above,  much  of  the  residual  heat  that  is  presently  rejected  to  the 
environment (water or air) as waste  by thermal stations could be put to good use. Using the 
heat would avoid the use of other energy sources, including electricity, to produce heat. The 
overall energy efficiency could then be as high as 90% – a huge improvement. The associated 
electrical demand reduction, including through avoidance of ASHPs, would be in addition to the 
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6. The IESO’s Pathways Study recommends greater investment in new non-emitting supply, 
including energy efficiency programs. 


Following the end of the current 2021-2024 energy efficiency framework how could energy 
efficiency programs be enhanced to help meet electricity system needs and how should this 
programming be targeted to better address changing system needs as Ontario’s demand 
forecast and electrification levels grow?


“While current Save on Energy programs 
are on track to achieve all feasible energy 
efficiency within the current framework, 
expanded targets post-2024 need to be 
established. Offerings should be expanded 
to include efficient electrification and move 
away from time-bound CDM Frameworks
to an enduring model that adapt funding and 
targets to Ontario’s achievable potential. 
Discussions regarding appropriate targets 
and models should begin now to better 
leverage CDM as a resource to respond to 
evolving system, market, and customer 
needs.”







IESO’s projected 4,650 MW of demand reduction in 2050 through conventional conservation 
and  demand  management  (CDM)  measures.  Due  to  their  high  capacity  factors  and  low 
efficiencies,  converting  nuclear  stations  to  CHP  would  have  the  greatest  payoff.  Such 
conversion would also enable nuclear stations to vary their electrical output as needed to avoid 
curtailment of renewable power and the use of electrical storage – nuclear CHP would thus 
improve the operational efficiency of renewable generation.


Energy efficiency is likely to be most cost efficient and successful if undertaken at a systemic 
level.  For  example,  the  mandated  transition  from  internal  combustion  engines  to  battery-
powered  electric  motors  will  achieve  improved  efficiency  for  all  light  vehicles.  The  level  of 
efficiency gain will then be determined by the efficiency of electric power generation [11].


Much of the demand that conventional efficiency measures would seek to reduce relates to 
buildings: space heating and cooling, DHW, lighting and appliances.


Conversion to more efficient lighting and appliances will be best achieved by setting efficiency 
requirements that manufacturers must meet. If inefficient products are no longer available, then 
the  natural  replacement  cycle  will  ensure  progressively  improved  efficiency  of  in-service 
products. For example: clothes dryers should all be heat pump-based condensing dryers with 
no external vents; stoves should have induction elements; lighting should be LED. To achieve 
faster results, require product standards to change sooner. Don’t allow inefficient products in 
new buildings.


More complete analysis of  conservation options for space heating and cooling and DHW is 
needed. Measures such as air sealing, installation of smart thermostats and upgraded insulation 
might seem relatively simple, but there is a severe shortage of industrial capacity (workforce, 
competency,  commitment,  low-GHG materials)  to  carry  out  this  work.  Aggressive  efforts  in 
Europe to improve the energy efficiency of existing buildings, with government support up to 
110% [12], have only been able to achieve about 1% energy savings per year [13]. There is also 
a serious social equity issue,  since wealthier people are much more likely to undertake such 
upgrades and take advantage of government supports than those who are less advantaged.


Heat  pump water  heaters (HPWHs) are a good example where more complete analysis  is 
needed. HPWHs heat water by drawing heat from the surrounding area – typically, conditioned 
indoor space. During much of the year, that heat must be provided by the space heating system 
– most often gas or electric. If space heating is by gas, then through the heating season a gas 
water heater will  often be more efficient than the combination of gas furnace and HPWH. If 
space  heating  is  electric  resistance,  then  through  the  heating  season  a  HPWH  would  be 
equivalent to electric resistance water heating. During warm weather the situation reverses: a 
HPWH will  cool  the  surrounding  space  and  reduce  the  need  for  air  conditioning.  In  warm 
climates, HWPHs will offer clear advantages, but how a HPWH in Ontario would alter overall  
energy efficiency, GHG emissions and costs may vary depending on the circumstances of each 
residence. Any attempt to do such analysis would be highly affected by the assumptions made 
regarding the future of the electric power system and electricity costs. (Assuming district energy 
is not available, a GSHP would be the next best option, in which case it could also efficiently 
provide the heat for DHW.)
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When one considers  that district  energy  can provide space heating  and cooling  and DHW 
almost entirely with recovered heat (and cold) it becomes important to investigate to what extent 
conventional energy efficiency measures are warranted. When does the cost of those measures 
exceed the cost of recovering, storing and delivering heat that would otherwise be wasted? The 
Boltzmann Institute has started work on a federally funded project to consider that question [14], 
but much more work will be needed.


Question responses and recommendations:


R–6.1 Energy efficiency programs should be guided by careful analysis of long-term strategic 
alignment, short-term objectives, industrial capacity, societal cost efficiency, social equity 
and total life-cycle costs and GHG emissions (all scopes). Analyses should consider the 
potential for thermal networks to provide sustainable clean energy at lower cost than the 
combination of electrification and building-based efficiency measures.


R–6.2 Decisions regarding short-term efficiency measures should include consideration of the 
short-term marginal GHG emissions of the Ontario electric power system, for which the 
IESO plans much greater use of natural gas generation over the next decade. Short-
term electrification may be far less beneficial for reducing GHG emissions than would be 
inferred  by  using  the  average  GHG emissions  of  the  power  system instead  of  the 
marginal emissions. Low emission power sources that keep the average emissions low 
are already utilized as much as possible. Power for increased demand will be mostly 
from burning natural gas at about 45% efficiency; converting those stations to CHP and 
providing the thermal energy to buildings could double the total energy delivered.


R–6.3 To control  the  growth of  peak demand,  consider a  peak demand adjustment  for  all 
electricity customers  similar to the present global adjustment peak demand factor for 
Class A customers. Make sure that building owners understand the cost implications of 
increasing (or decreasing) their peak demand through electrification (e.g., EV chargers, 
heat pumps, water heaters, condensing dryers, solar collectors (PV and/or thermal)). For 
residences, set a threshold (say 15 kW) below which there will  be no peak demand 
charge.
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2.7  Hydroelectric generation


From the Ministry’s Proposal Summary:


Potential large hydroelectric generation opportunities identified by Ontario Power Generation in 
its  recent  assessment  [15]  are  presented  as  though  they  would  “avoid  greenhouse  gas 
emissions”. However, it is widely recognized that the construction, changes to land and water 
resources, and operational processes associated with large hydroelectric projects can result in 
very significant GHG emissions, in both the short-term and long-term. For more discussion and 
references, see Appendix 3.


Large, remote hydroelectric projects also involve significant economic, political and reliability 
risks, as has been more than evident  with the Muskrat Falls project  in Newfoundland.  That 
project has seen the cost roughly double, and backup (fossil-fuelled) supply must be maintained 
due to unreliable transmission and long repair times. Although agreements were signed with 
indigenous communities, methyl mercury pollution downstream is still a concerning issue.


Smaller run-of-river hydroelectric projects, without significant dams and reservoirs, generally do 
not suffer the issues discussed above.


Due to the unpredictable challenges and impacts of long-term climate change, including impacts 
on rainfall and ecosystems, hydroelectric assets should not be counted on to reliably produce 
power for a hundred years or more. As has happened with the Colorado river basin and Lake 
Mead, water may dry up surprisingly fast. GHG emissions or other environmental impacts may 
be deemed unacceptable, forcing sites to be restored (as best possible) to their natural states. 
Remediation may be very costly.


Question responses and recommendations:


R–7.1 Run-of-river  hydroelectric  projects,  whether  by  private-,  Indigenous-  or  government-
owned developers  should  be considered on  a  level  footing  with  wind and solar  PV 
projects. In all cases, decisions should be based on cost, full life-cycle environmental 
impacts (GHG and other), availability, reliability, sustainability, societal benefits, risks and 
uncertainties.


19


7. The IESO’s Pathways Study includes a scenario for over 650 MW of new large 
hydroelectric capacity to meet system needs in 2050. 


A recently released assessment estimates that there may be potential to develop 3,000 to 4,000 
megawatts of new hydroelectric generation capacity in northern Ontario and 1,000 megawatts in 
southern Ontario.


What are your thoughts on the potential for development of new hydroelectric generation in 
Ontario by private-, Indigenous- and government-owned developers?


While the capital costs for hydroelectric generation may be higher than nuclear, wind, solar, 
and natural gas, do you support investing in large scale hydroelectric assets that may operate 
for over a hundred years?







R–7.2 For reasons expressed above, we do not support investing in large hydroelectric assets 
involving dams and reservoirs in otherwise undeveloped areas.


2.8  Transmission corridors and lines


From the Ministry’s Proposal Summary:


The requirements for new transmission will depend on what generation facilities are needed and 
where they are sited. Our responses, above, emphasize the potential to reduce the need for 
new generation by deploying district  energy at large scale.  To enable economic transport of 
thermal energy to where it is needed, nuclear CHP power stations should be sited reasonably 
close to centres of demand for moderate temperature heat – typically, cities, but also some 
industrial sites. SMRs might even be sited within or directly adjacent to the areas they serve. 
Some existing transmission corridors could accommodate district heating transmission lines and 
become energy corridors, thus reducing pressure on other land uses.


Solar thermal collectors are another good source of heat for district energy (see [16], and links 
and references therein). Even better, combined solar PV and thermal (PVT) panels yield full 
amounts of both electricity and heat. These should be installed aggressively6 in areas where the 
heat  can be used, and fully integrated into district  energy systems and their STES so heat 
collected  during  the  summer  can  be  used  in  the  winter.  PV  output  would  be  distribution-
connected, reducing the need for transmission expansion. Standalone solar systems (PV and/or 
thermal)  should not  be encouraged,  since their  unit  cost  will  be about  double that  of  large 
installations, and they will have no economic access to long-term storage.


Question responses and recommendations:


R–8.1 Prioritize strategies and measures that will minimize the need for transmission system 
expansion, including new corridors, lines and circuits. This will include prioritizing direct 
use of thermal energy wherever feasible, instead of using electricity to produce heat.


6 In Berlin, for example, solar collectors are required on all new buildings and existing buildings if 
significant parts of the roof are replaced: https://www.solarwende-berlin.de/solarwende-berlin-
fremdsprachenseiten/solarwende-en-english-solar-energy-in-berlin.
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8. The IESO’s Pathways Study suggest that significant transmission capacity will be needed to 
help balance intermittent sources of electricity (e.g., wind and solar) and to ensure cost-
effective supply can be delivered to meet growing demands from electrification and 
economic growth. 


Transmission will also be required to balance intermittent supply with dispatchable supply 
(such as natural gas and energy storage) and meet demand in regions with retiring assets.


What steps should be taken to ensure that transmission corridors can be preserved and lines 
can be built as quickly and cost effectively as possible?



https://www.solarwende-berlin.de/solarwende-berlin-fremdsprachenseiten/solarwende-en-english-solar-energy-in-berlin

https://www.solarwende-berlin.de/solarwende-berlin-fremdsprachenseiten/solarwende-en-english-solar-energy-in-berlin





R–8.2 Consistent with R–7.2, above, there should be no new transmission lines or corridors 
established to new large hydroelectric sites involving dams and reservoirs.


R–8.3 Renewable wind and solar generation facilities should be sited close to major loads, and 
distribution-connected wherever  feasible,  to  minimize the need for  new or  expanded 
transmission. Solar thermal or PVT should be preferred over solar PV, since the energy 


collected per m2 of collector could be four times greater [17].


R–8.4 Develop and apply “grid-forming”  capabilities [18]  to  enable integration of  a growing 
fraction of renewables into the power system without compromising stability or reliability.
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2.9  Additional feedback


From the Ministry’s Proposal Summary:


The IESO’s “no-regret” recommendations logically followed from a study with limited scope and 
some implausible  assumptions.  Most  significantly,  the assumption that  ASHP improvements 
would result in high efficiency on even the coldest days led to projected peak power demand in 
2050  that  is  about  31  GW lower  than  we  believe  is  realistic.  But  neither  is  it  realistic  to 
contemplate expanding the electric power system to supply over 30 GW that would be needed 
only a few days per year. Because cold spells can last more than one day, meeting that peak 
heating demand with electrical storage would not be feasible. The only credible, and much more 
efficient  and  affordable,  alternative  is  to  provide  heat  using  thermal  energy  systems,  as 
discussed extensively above.


For  Canada  and  Ontario  to  achieve  the  benefits  of  thermal  energy  systems,  significant 
investments must be made to develop local expertise and capacity comparable to what other 
jurisdictions, such as the Nordic countries, already have. The scope of needed expertise is wide 
and deep, spanning all  the way from strategic governance to intricate details of the diverse 
involved  technologies.  Sufficient  capacity  is  needed  to  provide  leadership  and  support  for 
thermal energy sector investments possibly exceeding $100 billion in Ontario by 2050. 


(Those thermal energy sector investments would produce big savings, since they would reduce 
the need for electricity sector investments by $200 billion or more and would have much lower 
operational  costs.  Much  of  the  thermal  infrastructure  capital  investment can  be  recovered 
through competitive rates for  district  heating service,  whereas the electrification options will 
contribute strongly to an increase in electricity rates.)


Question responses and recommendations:


R–9.1 Since the need for thermal energy is comparable to the need for electrical energy, we 
propose that, with no risk of regret, thermal energy systems should be recognized and 
given priority as critical infrastructure just as the electrical power system already is.


R–9.2 Establish a strategic initiative to build the capability and capacity to implement district 
energy for almost  all  non-rural  buildings in Ontario.  The investment in capability and 
capacity  development  should  be  commensurate  with  construction  and  operation  of 
district energy infrastructure that might cost on the order of $100 billion over 25 years. A 
suitable Ontario government investment in capability and capacity development might be 
$2.5 billion over 25 years, or $100 million per year.
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9. Do you have any additional feedback on the IESO’s “no-regret” recommendations? 







Appendix 1
District Energy


From Wikipedia:


“District heating [...]  is a system for distributing heat generated in a centralized location 
through a system of insulated pipes for residential and commercial heating requirements 
such as space heating and water heating.” [19]


“District cooling is the cooling equivalent of district  heating. Working on broadly similar 
principles to district heating, district cooling delivers chilled water to buildings like offices and 
factories needing cooling.” [20]


District energy embraces both district heating and district cooling. An integrated district energy 
system  can  have  significant  efficiency  benefits  relative  to  independent  district  heating  and 
district cooling systems. These systems provide: reliable end-to-end thermal energy services 
including acquisition /  recycling of heat /  cold from diverse sources; thermal energy storage 
(TES)7 with a wide range of  capacities  and charge /  discharge times from hours to  years; 
transmission and distribution piping systems; and in-building energy transfer stations.


District energy systems can be small, serving just a few buildings, to very large, spanning and 
connecting major  metropolitan  regions.  Modern,  low temperature systems can economically 
provide district energy services to most non-rural buildings, large and small.


Early district heating systems operated at temperatures exceeding 100 C, originally with steam 
and  later  pressurized  hot  water.  Modern  systems  achieve  lower  costs  and  much  greater 
efficiency  by  operating  at  lower  temperatures,  typically  70  C  or  lower  for  direct  heating 
applications and even at ambient ground temperature (with uninsulated plastic pipes) for low 
density communities. Ambient temperature systems require connected buildings to have water-
to-water heat pumps that function much like ground source heat pumps, but that can achieve 
higher efficiency (COP ≈ 4) through centralized management.


“The UNEP report  District Energy in Cities: Unlocking the Potential of Energy Efficiency 
and Renewable Energy identifies modern district energy as the most effective approach for 
many cities to transition to sustainable heating and cooling, by improving energy efficiency and 
enabling higher shares of renewables.” [21] The following quotes are from this comprehensive 
report, which we highly recommend in full:


“DISTRICT HEATING is undergoing a resurgence as cities identify its ability to efficiently 
transform the municipal heating supply to be more cost-effective, cleaner and lower carbon, 
as  well  as  more  local,  renewable  and  resilient.  District  heating  can  enable  higher 
penetrations of variable renewable energy sources, such as wind and solar, in the electricity 


7 TES used for district energy systems should not be confused with high temperature TES systems 
used, like batteries, to store  electric power and return electric power.
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system,  using  large-scale  heat  pumps,  combined  heat  and  power  (CHP),  boilers  and 
thermal  storage.  Such  balancing  is  a  cornerstone  of  energy  policies  in  Denmark  and 
Germany,  and  several  provinces  in  China  are  examining  the  synergy  between  district 
heating and high levels of wind generation.”


“DISTRICT COOLING has huge potential  to  reduce  soaring electricity  demand from air 
conditioning and chillers,  which can present problems at times of peak load and require 
expensive transmission system upgrades, electricity capacity additions and decentralized 
backup generators to deal with prolonged blackouts.”


“USING ENERGY SOURCES such as fossil fuels or nuclear-powered electricity to provide 
space heating, hot water or cooling is inefficient and a waste of resources. District energy is 
the only way to utilize low-exergy, low-grade waste heat or free cooling sources for these 
end-uses in buildings.”


“Local electricity utilities can benefit from the distributed cogeneration that district energy 
often  provides.  In  Bergen,  electricity  companies,  facing  capacity  concerns  and  network 
strains,  supported the development  of  district  heating  because it  reduced reinforcement 
costs and provided additional revenues. The local district heating industry association was 
created mostly by electricity suppliers. London, Seattle and Tokyo also are investigating the 
incorporation of electricity suppliers into district energy networks, utilizing waste heat from 
substations and transit lines.”


Denmark is a world leader in district energy [22]. A 2019 report [23] from Aalborg University 
notes the importance of integrating district energy with other parts of the energy system:


“District heating systems should become integrated with other parts of the energy system. 
This  happens  through  flexible  production  at  Combined  Heat  and  Power  (CHP)  plants 
complementing fluctuating renewable electricity production; use of waste heat from industry 
and services; and use of electricity in large-scale heat pumps and electric boilers during 
hours of high production of fluctuating renewable energy.”


Thermal Energy Storage


Large-scale TES,  including seasonal TES (STES),  is  one of  the most  important  features of 
district energy systems [24][25][26][27][28].


To provide perspective:


• Raising the temperature of 4 km3 of water by 25° C (a typical  ΔT) would store more 
thermal energy than the energy obtained by burning natural gas to heat buildings across 
Ontario for the entire heating season.


• Collecting all  that thermal energy from the sun would require about 200 km2 of solar 
thermal collectors. Much of the land beneath those collectors could continue to be used 
for other purposes.


• About 80% as much thermal energy is rejected to Lake Ontario by the Pickering and 
Darlington Nuclear Generating Stations each year.
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• TES can also be used for cold storage, which supports efficient district cooling and could 
greatly diminish peak electricity demand in hot weather.


• The volume of Ontario’s natural gas storage facilities is about 12 km3.


The scale of TES and solar thermal collectors actually needed would be much less than the 
above numbers because heat (and cold) can be collected and reused throughout the year from 
a wide variety of sources.


For similar  capacity,  the cost of thermal energy storage is about one percent of the cost of 
battery electric storage (BES). TES systems can be designed with storage durations from hours 
to years whereas economical BES storage durations currently range from 4 to 12 hours.


Heat  from  year-round  sources,  such  as  nuclear  CHP,  and  from  intermittent  or  seasonally 
variable sources, such as solar thermal,  can be accumulated in TES year round and drawn 
down as needed to accommodate diurnal, weekly and seasonal demand variations.


The following figure from [29] shows concepts for large-scale STES, some or all of which might 
be  technically and economically desirable in Ontario. (TTES and BTES are already used in 
Ontario, although not yet at community-wide or regional scale.)
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Appendix 2


Peak demand for heating


ASHP Cold Weather Performance


Tab 2 of [30] explicitly and repeatedly states a key Pathways assumption:


The origin of this assumption can be traced through references [31] and [32] to [33], the last of 
which simply states “Heat pump performance is assumed to improve over time”. No arguments 
are provided to give credence to the above-quoted assumption details. We argue below that the 
assumption defies physics.


The  laws  of  thermodynamics  make  the  theoretical  maximum  efficiency  of  ASHPs,  when 
operating in heating mode, decrease with the outdoor temperature [34].  The Carnot efficiency 
formula dictates that the coefficient of performance (COP) must decrease by at least 1.5 as the 
outdoor temperature drops from 0 C to  −20 C (assuming the output temperature is 57 C,  a 
generally  accepted  temperature  for  heated  coils  of  indoor  fan-coil  units  for  ducted  ASHP 
systems). Real ASHPs will be worse; although a growing fraction of ASHPs may be capable of 
operating in the coldest weather, their heat output will not increase  to match the demand for 
heat, resulting in the use of, or switching to, supplementary electric resistance heat with a COP 
of 1.  (We exclude the option of gas-fired supplementary heat (including “low-carbon” gases – 
see Appendix 3), since that would not be compatible with achieving net zero GHG emissions.)


Another consideration is that ASHPs are not immune to degradation over time. We have been 
unable to find any empirical studies of long-term cold climate ASHP degradation, but a study of 
real-world degradation of home air conditioners and heat pumps [35] suggests a typical capacity 
degradation of 5 percent per year. Higher capacity units had even higher degradation rates. It is 
reasonable to infer that such reduction in capacity (i.e., heat output) would imply lower COP 
values and, on cold days, increased reliance on supplementary heat.  A systematic literature 
review of ASHP field trials found that many factors contribute to performance objectives not 
being met [36].


26


"• Assumption of air source heat pump technological improvement over the outlook period to 
enable:


○ operation in potential coldest weather
○ maintenance of coefficient of performance in potential coldest weather


• Assumption is phased in:
○ over a 9 year transition period;


 ○ incremental 1/9 (11%) per year increase over baseline;
 ○ 100% effect by target year;"







Combined,  the  above  considerations  make  it  very  likely  that  the  average  effective  COP 
(including  use  of  electric  resistance  supplementary  heating)  on  the  coldest  winter  days  in 
Ontario  will  be  close  to  1  –  i.e.,  ASHPs will  provide  no  or  minimal  efficiency  benefit  over 
resistance heating on the coldest days. The peak electrical demand for heating will thus be very 
close to the heat  now provided by combustion of  natural  gas on the coldest  days (suitably 
scaled to account for expected changes in overall building heat demand by 2050).


Peak Demand for Electrification of Natural Gas Heat


Using  temperature  data  from weather.gc.ca  and  natural  gas usage  data  from  [37] we  can 
estimate the Ontario peak heating load supplied by natural gas in recent years. Some crude but 
conservative assumptions then allow us to estimate the peak electrical demand in 2050 that 
would result from wholesale conversion from natural gas combustion to a mix of ground source 
heat pumps (GSHPs) and ASHPs with supplementary electric resistance heating.


Heat demand for buildings is generally accepted to increase linearly with the number of degrees 
by which the outdoor temperature is below some base temperature. Using 15.5 C as the base, 
2019 data for Toronto yield the figure below. Summing gives 2,987 heating degree days (HDD) 


for  the  year.  The  average 
temperature  of  the  coldest  day, 
January  30,  was  −18 C,  yielding 
33.5 HDD for that one day or 1.12 
percent of the annual HDD.


The total natural gas energy used 
for  space  heating  in  Ontario  in 
2019  was  139 TWh  (obtained  by 
dividing PJ values for  natural  gas 
space  heating  from [37]  by  3.6), 
implying January 30 usage of 1.56 
TWh. We will assume: gas heating 
efficiency  of  0.8;  conversion  from 
gas heating to electricity with 30% 
GSHPs  at  COP=3  and  70% 
ASHPs  at COP=1  (on  Jan.  30); 


and 1% annual demand growth for 30 years8. Applying these factors, and dividing by 24 hours 
per  day,  yields  the  projected 2050  peak  day  electric  power  demand for  GSHP and  ASHP 
heating to replace natural gas heating:  56 GW. (Intraday peak heating demand could be 10% 


8 The 1% annual demand growth is taken from the IESO’s 2022 Annual Planning Outlook: 
https://www.ieso.ca/en/Sector-Participants/Planning-and-Forecasting/Annual-Planning-Outlook. We 
acknowledge the potential for building efficiency improvements to reduce the heating-driven demand 
growth, but do not wish to dispute here the IESO’s demand growth assumption apart from the effect of 
ASHP cold-weather performance.
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higher but might be mitigated by demand management.) This is more than twice the Pathways 
projection of about 25 GW.


The above numbers are subject to many sources of uncertainty, but those uncertainties will not 
materially change the conclusion that the Pathways estimate of  heat pump peak demand is a 
severe underestimate.  The attendant  Pathways underestimate of  costs likely  exceeds $200 
billion (31 GW * ($400 billion / 69 GW) plus distribution system upgrade costs). Providing for a 
15% dependable reserve would make the cost underestimate even larger.


28







Appendix 3
Energy Sources


The  Pathways  Study  considers  wind,  solar  PV,  waterpower,  bioenergy,  nuclear,  renewable 
natural gas (RNG) and hydrogen as sources low-carbon energy for generating electricity. The 
first four of these are renewable energy, the latter two are not since the fuel sources will be 
depleted over time. Storage is included to allow buffering between supply and demand; and 
conservation and demand management are considered to reduce the demand for energy and 
peak power. 


“Batteries  and  pumped  hydroelectric  storage  were  used  as  proxies  for  storage  more 
generally.”[6]  Storage technologies that  cycle electricity => storage => electricity will  always 
incur losses to the environment (as heat), returning less energy than they were charged with. 
Since they are net consumers of energy, it  would be inappropriate to consider them energy 
sources. Green hydrogen (produced by electrolysis) used to produce electricity for the grid falls 
into this category, but green hydrogen could legitimately be considered an energy source for 
other applications, e.g., for transportation.


Key  concerns  regarding  energy  sources  are:  full  life-cycle  GHG  emissions  and  other 
environmental harms associated with their use; reasonable limits on their availability; and long-
term sustainability of their production and use [38]. Future climate changes may have significant 
impacts on the cost, environmental impacts, and resilience of different sources of renewable 
energy [39].


Wind and Solar PV


There is  broad consensus that  wind and solar  PV will  cause far  less GHG emissions than 
combustion of fossil fuels for generating electricity.


Land use is increasingly of concern as a significant impact. The land required for wind power in 


the USA is about 2 km2/MWe, while solar PV requires about 0.2 km2/MWe [40]. However, wind 
turbines must be widely spaced, leaving most of the land usable for other purposes. Solar PV 
land impact can be minimized by installing on rooftops and above productive farmland – even 
increasing crop productivity [41][42]. There is evidence that wind and solar PV power generation 
may be complementary in the Great Lakes region [43], making it best to have both.


Wind turbines  have a  direct  immediate warming effect  on local,  near-surface temperatures, 
especially  at  night  [44]. There  has been a  history in  Ontario  of strong emotional  /  political 
objections to wind turbines, both onshore and offshore, due to visual, noise, vibration and other 
concerns. However, wind has great potential as one of the most environmentally benign energy 
sources; Germany for example, will make 2% of its surface area available for wind power [45].


An uncertain risk worth noting is that climate changes may cause output from wind turbines, 
especially in the north, to decline in the coming decades [39].
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Solar Thermal


The sun is by far the most plentiful and reliable source of energy on Earth.  The sun shines 
about the same number of hours each year everywhere on the planet. However, ground-level 
sunlight varies due to differing cloud cover, and the solar flux normal to the ground decreases as 
one moves north or south away from the equator.


Solar thermal collectors can yield about three times the energy of PV panels per unit area, with 
zero  operational  GHG emissions.  Temperatures  as  high  as  1,500  C can  be  achieved  with 
concentrating solar collectors [46], often used to produce electric power but also to produce 
synthetic fuels and for other industrial applications [47]. Just as interesting are solar collectors 
that heat water to below 150 C [48]. Deployed at readily achievable scale, these latter systems, 
combined with STES, can provide all or a substantial fraction of the heat needed to maintain 
annual balance of a district energy system.


Small  solar  thermal  systems  serving  individual  buildings can  be  installed  for  DHW and/or 
heating swimming pools. Swimming pools are an ideal application because there is no need for 
separate storage. Large solar thermal systems will generally need to be paired with some form 
of  TES,  with  a  great  variety  of  options  available  for  operation  at  different  temperatures, 
capacities and storage durations [49].


Ground source heat pump systems that use borehole heat exchangers are often thought of (as 
the name implies) as using the ground as a source of heat. But the thermal conductivity of the 
earth / rock is typically so low that the borehole(s) will get progressively colder year-over-year as 
more heat is withdrawn for winter heating than is returned from summer air conditioning. Such 
cooling of boreholes causes annual GSHP performance (capacity and COP) to steadily worsen. 
Solar thermal collectors are a good option for efficiently adding heat to the system to restore 
annual balance or even boost the borehole temperature to optimize the GSHP performance. 
This can be done for small (single building) GSHP systems and also for large shared systems 
(i.e., district energy).


Waterpower


Although waterpower is an abundant renewable energy source for production of electricity, it 
often involves very significant GHG emissions. As has already become evident from the major 
drought in the western United States, there is risk that power will not be reliably available for the 
long term from large or small hydroelectric facilities – that risk is difficult to quantify at this time.


Large hydroelectric projects involving dams and reservoirs, such as contemplated in [15] for 
northern Ontario, require large land area and have significant GHG emissions [50],[51],[52]. In 
early years, during and after commissioning, emissions per MWhe can exceed the emissions of 
natural  gas  power  generation  with  combined  cycle  gas  turbines.  In  the  long  term,  such 
hydroelectric projects may have about 40 percent of the emissions of natural gas generation – 
far  from  net  zero.  Hydroelectric  projects  with  dams  and  reservoirs  also  cause  other 
environmental harms of significant concern [53].
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Due to the significant land impacts, the need for new roads and major transmission lines, and 
the significant GHG emissions, the large hydroelectric development opportunities identified in 
[15] should be considered undesirable for a net zero Ontario electric power system.


Bioenergy


Ultimately, the energy source for bioenergy must be the sun and the conversion of solar energy 
to  chemical  energy  via  photosynthesis.  In  Ontario,  photosynthesis  captures  and  saves  as 
chemical energy only about 1 Wm-2  [54]. Moreover, most of that energy is consumed by the 
plants themselves and significant energy expenditures (and GHG emissions) would be required 
to harvest, process and transport biofuels for use in electricity generation. There are thus severe 
constraints on sustainable availability and use of bioenergy, including land requirements well in 
excess of 1 km2/MW.


The International Renewable Energy Agency provides this guidance [55]: “Bioenergy for power 
generation may have a role in  achieving the net  zero target.  However,  bioenergy electricity 
generation should be limited to projects that use low-cost and sustainably-sourced residues and 
waste,  provide dispatchable electricity,  are combined with heat  or  BECCS, or  that  act  as a 
transitional fuel by co-firing in existing power facilities.”


Where bioenergy can be obtained from waste products – municipal,  farm,  forestry,  etc.  -  it 
makes great sense to use that waste. Indeed, there is the potential for use of woody biomass 
residues for CHP or for heating to generate revenues that would support sustainable forestry 
with  net  GHG benefits.  But  attempting  to  source  bioenergy  beyond  waste  products  is  not 
recommended. Combined use of bioenergy and CCS (BECCS) faces significant challenges and 
success should not be taken for granted [56].


Nuclear


Nuclear energy likely offers the greatest  potential  for  net  zero electricity production,  but  the 
global supply of uranium is limited. For long-term fuel supply, there will be a need to develop 
breeder reactors – this should be started soon and not left for later generations.


In the near term, efforts should focus on efficiency. With CANDU reactors, more than twice as 
much heat is rejected into lakes than is made available as electric power. With small modular 
reactors (SMRs) under development, the efficiency should be closer to 50 percent.


With  both  CANDU  and  SMR  reactors,  priority  should  be  put  on  making  good  use  of  the 
otherwise rejected heat, both to derive value that could reduce the cost of electricity and to 
reduce the need for and expense of new electricity generation. The obvious way to do this is to 
configure all nuclear stations for CHP and to embrace large-scale adoption of district energy for 
non-rural buildings [4][57].


31







Renewable Natural Gas


The  Canadian  Gas  Association9 defines:  “Renewable  Natural  Gas  -  RNG  is  natural  gas 
produced from organic waste from farms, forests, landfills, and water treatment plants. The gas 
is captured, cleaned, and injected into pipelines to be used in the same way as natural gas from 
any other source.”


Appendix  B of  the  Pathways report  [6]  states:  “RNG is  considered unlikely  because of  the 
scarcity of RNG resources in Ontario; the potential RNG in the province is about 2.5% of the 
total  amount of  natural  gas used.  With technology or  market  innovation this  situation could 
change, however it is risky to assume that it will.”


The  International  Renewable  Energy  Agency  cautions:  “Technologies  for  capturing  carbon 
should not be a tool for propping up the weak business case for continued fossil fuel use but 
they  do  have  a  role  in  addressing  aspects  of  emissions  reduction  that  other  technologies 
cannot.  [...]  In  the  power  sector,  renewables  outcompete  fossil  fuels  with  CCS in  terms of 
levelised costs of electricity (LCOE) and, in contrast to renewables, no significant capacity has 
been built to-date. CCS for fossil fuel-based power production is not economically justifiable for 
new projects and the financial case for retrofit appears marginal.” [58]


Since  RNG is  a  processed  form  of  bioenergy,  as  discussed  above,  the  same  issues  and 
recommendations apply. Of particular note is that, due to costs and risks, there should be no 
reliance on CCS (as in BECCS) to avoid GHG emissions from combustion of RNG. 


Hydrogen


Hydrogen is not a readily available source of energy; it must be produced by exploiting other 
sources of energy discussed above. Once produced, hydrogen can be transported and used for 
a wide variety of purposes with zero (or minimal) GHG emissions.


For extensive analysis of hydrogen’s potential, we recommend the IEA report [59].


Most  of  the  hydrogen produced today is  from natural  gas  using  steam methane  reforming 
(SMR);  this  is  referred  to  as  blue  hydrogen.  Production  of  blue  hydrogen  and  its  use  for 
generating electricity would likely result in significantly greater GHG emissions than just burning 
natural  gas,  without  CCS, to produce electricity [59][60].  Blue hydrogen should thus not  be 
considered a low-carbon fuel.


Green  hydrogen  can  be  produced  from  water  and  electricity  using  electrolysis  [61].  If  the 
electricity is net zero, e.g., wind, solar and nuclear, then the green hydrogen produced can be a 
low-carbon fuel. There is need and potential for greatly expanded production of green hydrogen, 
especially from renewable power sources that would otherwise be curtailed. 


No matter how it is produced, hydrogen is likely to remain much more valuable for purposes 
other  than  electricity  generation.  Use  of  hydrogen  for  electricity  generation  should  thus  be 
limited to deep reserve provisions.


9 https://www.cga.ca/natural-gas-101/the-renewable-natural-gas-opportunity/  
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Please address ques�ons and comments about this 
 document to Richard Gilbert at rgilbert@bi-ib.ca. 


 
This submission to the Ontario Ministry of Energy is supplementary to the May 10, 2023, 
submission by the Boltzmann Ins�tute in response to the Ministry’s request for feed-
back. The present submission reinforces elements of the Boltzmann Ins�tute’s main 
submission. It contains material that was unavailable at the �me of prepara�on of the 
main submission or could not otherwise be fited readily into that submission. 
 
What follows provides addi�onal informa�on on and analysis concerning two related 
maters: 


(1) Es�mates of the peak demand for electric power in 2050. This sec�on concludes 
that the es�mates in the IESO’s Pathways document are too low on account of the 
way in which transport electrifica�on may have been considered. Proper treatment 
of this factor, as well as the proper treatment of hea�ng electrifica�on indicated in 
the main Boltzmann Ins�tute submission, could raise the winter peak demand for 
electricity in 2050 from the 60 GW expected by the IESO to about 103 GW. (The 
current peak is about 25 GW.) Extending the IESO’s cost es�mates to the required 
addi�onal increase in electricity infrastructure indicates a required expenditure by 
2050 that could total some $900 billion in 2022 Canadian dollars, i.e., just short of 
Ontario’s trillion-dollar, annual gross domes�c product.1* 


(2) Lengths of long periods of cold weather. These were determined for seven Ontario 
loca�ons. The longest periods during which the outside air temperature remained 
below -10⁰C ranged between 84 hours in Sarnia and 340 hours in Thunder Bay. The 
possible con�nued occurrence of long periods of cold during the decades ahead 
strengthens the need for reliable and affordable means of space hea�ng. 


 
As in the main Boltzmann Ins�tute submission, there are indica�ons in what follows that 
widespread deployment of district hea�ng would avoid or greatly alleviate many of the 
challenges resul�ng from the extensive electrifica�on of space hea�ng that is a central 
feature of the IESO’s Pathways study. A very preliminary es�mate suggests that invest-
ment of $64 billion to achieve 70% penetra�on of district hea�ng across Ontario could 
reduce needed investment in electricity infrastructure by several hundred billion dollars. 


 
* Superscript numbers in the text point to source and other notes beginning on Page 8. 
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1. Further considera�on of es�mates of peak demand for electric power in 2050. 


In the Pathways report, the IESO began the introduc�on to its “pathway to decarboniza-
�on” as follows: 


In the development of a pathway to a decarbonized grid, the IESO adopted a more 
aggressive electrification demand forecast. The Pathways scenario illustrates a system 
designed to meet winter peaks that are almost three times higher than those we experience 
today. As a result, the system would likely require an additional 69,000 MW of non-
emitting supply and 5,000 MW in demand reductions from conservation.2 


 
By contrast, the IESO an�cipated that summer peaks – now a litle higher than winter 
peaks – would rise at a much lower rate than winter peaks. This is illustrated in Table 1. 
 
     Table 1. An�cipated Ontario electric power peak demands, 2024 and 2050, total and per-capita. 


 2024 
(GW)3 


2050 
(GW)3 


GW increase 
(2024-2050) 


2024 
(kW/capita)4 


2050 
(kW/capita)4 


kW/cap increase 
(2024-2050) 


Summer peak 24.68 36.44 48% 1.58 1.75 11% 
Winter peak 22.67 59.82 164% 1.45 2.87 98% 


 
Table 1 suggests that the summer peak is expected to rise at an average of 1.5% per 
year, a third higher than the 1.1%-per-year increase expected for popula�on growth.5 
The annual increase in the winter peak is expected by the IESO to be a much higher 3.8% 
– several times more than would be expected from popula�on growth. What accounts 
for this extraordinary growth in the winter peak and the compara�vely low rate of 
growth of the summer peak? 
 
To deal with the summer peak first: Apart from a list of demand assump�ons in the 
IESO’s Pathways report’s Appendix A,2 there’s no indica�on from IESO as to how the 
summer peak in 2050 was es�mated. Review of the list suggests that road transport 
electrifica�on could be the main contributor to the to the increase in summer peak 
demand noted in Table 1, beyond the 8.51 GW that could be expected if per-capita 
electricity consump�on were to remain unchanged. Other poten�al increases (e.g., from 
electrifica�on of manufacturing ac�vity) could be offset by system-wide energy 
efficiency. If so, the contribu�on to the 2050 Ontario peak of full electrifica�on of light-
duty vehicles would be 3.51 GW. Is this a plausible es�mate? 
 
Almost all light-duty vehicles are currently fuelled by gasoline, which has few other uses. 
In 2020, their energy consump�on in Ontario was close to 100 TWh.6 Allowing for 
popula�on growth, full electrifica�on of these vehicles could require about 54 TWh of 
electrical energy in 2050.7 Using the Pathways report’s link between energy use and 
peak demand,8 the energy use could correspond to an increase in peak demand of 11.04 
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GW. This is a much higher es�mate than the increase of 3.51 GW for transport electrifi-
ca�on derived in the previous paragraph. What might account for the discrepancy? 
 
The IESO could have pointed to two things that may reduce peak demand resul�ng from 
electrified transporta�on. One is �me-of-use pricing of electrical energy. In Norway, a 
cold country that has the world’s highest EV (electric vehicle) ownership per capita,9 
over 80% of the charging of EV bateries occurs at owners’ homes, almost all overnight, 
almost all under the control of smart meters.10 Overall, such pricing has been found to 
reduce overall electricity demand by less than 3% during high-price periods. For house-
holds with an EV (18% of those studied) this was the most prominent measure.11  
 
A reasonable preliminary conclusion from work in Norway could be that �me-of-use 
pricing can have a certain but small effect on when EVs are charged. A similar conclusion 
has been made about the effect of �me-of-use pricing in Ontario,12 although not for 
charging EV bateries. Of course, if peak prices were, say, 20 �mes off-peak prices rather 
than the roughly double that applies in Norway and Ontario, the effect on charging could 
well be stronger. 
 
Another contribu�on that electrified transporta�on might make to reducing peak 
demand could be through vehicle-to-grid (V2G) arrangements, whereby electricity 
stored in vehicle bateries can be made available to the grid, mostly to avoid expensive 
development of infrastructure used only during peak periods.  
 
A March 2023 account of atempts since the early 20th century to use vehicle bateries to 
solve grid management problems and of V2G’s current prospects concluded, “the idea of 
an off-the-shelf energy storage unit that also provides transporta�on and pays for itself 
is likely to remain atrac�ve enough to sustain ongoing interest. Who knows? The 
electric car might s�ll one day become a power plant on wheels.”13 The point to be 
made here could be that such an important mater as electricity planning should not rest 
on a technology whose prospects for widespread use seem so unproven. 
 
A final factor to be men�oned in discussion of the summer peak es�mate is the reduced 
vehicle batery performance when temperatures are high. Ontario’s hot weather would 
appear to be friendlier to vehicle bateries than its cold weather – to be discussed below. 
The driving range at +30⁰C is about 10% below the near +20⁰C “perfect temperatures” at 
which “the exis�ng literature on EV-power and grid studies assumes that EVs are 
used.”14 Thus, the above es�mate that Ontario’s summer peak could rise by about 11 
GW by 2050 on account of transport electrifica�on could be considered conserva�ve, 
even a�er allowing for the (modest) effect of widespread �me-of-use pricing. 
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It may be a coincidence, but also close to 11 GW is the alloca�on for demand savings in 
the IESO’s pathway to decarboniza�on; where demand savings includes “savings from 
energy efficiency and demand response.”2 The quota�on on Page 2 above indicates that 
5 GW is to come from energy efficiency, leaving 6 GW to come from demand response. 
No further details are given, including as to whether the expected demand response 
could increase emissions. The above discussion suggests that it would be a mistake if the 
IESO were to assume that all or a substan�al por�on of this alloca�on could be directed 
towards reducing the impacts of transport electrifica�on on peak demand.  
 
Thus, subject to more details of the IESO’s pathway to decarboniza�on being made 
available, it may be reasonable to conclude that the IESO’s es�mate of the summer 
peak for 2050 should be close to 44 GW rather than near 36.5 GW (i.e., 7.5 GW [11 GW 
less 3.5 GW] above what is projected).  
 
Now to turn to what may be transport electrifica�on’s contribu�on to winter peak 
demand – perhaps more significant because of the IESO’s an�cipa�on of a much 
increased winter peak: The most substan�ve reference to transport electrifica�on in the 
Pathways report is on Page 27: “The system becomes winter peaking by 2030, largely as 
result of increased electrifica�on of transporta�on – i.e., evening or overnight charging – 
and of hea�ng requirements in buildings.”2 This is the only sugges�on in the report that 
transport electrifica�on may have a substan�al impact – again without details. 
 
Unless otherwise indicated, the following discussion of EVs in cold weather is based on 
material and conclusions in a comprehensive and authorita�ve review published on April 
20, 2023.14 
 
There are two reasons to expect transport electrifica�on to add to the winter peak. One 
is that winter driving uses electricity less efficiently, in terms of energy use per kilometre 
travelled. This happens because the batery and the vehicle’s cabin must be heated, 
because of adverse road condi�ons, and because of batery chemistry. At -10⁰C, the 
overall effect on range seems to be a reduc�on by 30-50% from that at about +20⁰C. The 
effect varies with vehicle type and driving style, and with whether there is prehea�ng of 
the cabin and batery before driving. Batery chemistry – an extraordinarily complex 
mater – seems to be responsible for a winter reduc�on in range of about 25%. (For 
some vehicle bateries, the manufacturer does not advise opera�on below +15⁰C.) 
 
The other reason is that charging EV bateries is less efficient when bateries are cold. 
This seems to be par�cularly true of fast charging – which involves delivery of high-
voltage direct current at a charging sta�on, capable of charging an EV’s batery in about 
25 minutes at +20⁰C but requiring much longer at low temperatures. The efficiency of 
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fast changing (energy stored as a percentage of the charging energy) can fall from near 
100% at “perfect temperatures” to below 40% at very low temperatures, with a conse-
quent further contribu�on to peak demand.  
 
Slower charging, as may be done at home, is much less affected by temperature, 
although one batery manufacturer recommends that no charging be done below +10⁰C. 
Regenera�ve braking, an appealing feature of EVs and a form of charging, is o�en 
switched off by batery management systems during cold weather.  
 
(Not pursued here is another poten�al challenge posed by fast charging of EV bateries. 
It’s been found that despite the large exchanges of electrical energy involved, “harmonic 
limita�on is a much more significant issue [for fast charging] than power limita�on.” 
Such implica�ons for power harmonics have been described as “an untouched area in 
the exis�ng literature.”)  
 
Compounding the above two reasons is the phenomenon that bateries age more 
quickly when exposed to low temperatures and that a batery’s ability to accept and 
supply charge declines with age. Exposure of a lithium-ion batery pack to a winter total 
of 21 days at -10⁰C degrades batery performance by about 20%, whereas degrada�on 
would be negligible at 20⁰C. Thus, there is good reason to keep EVs in heated garages (or 
at least to arrange that their bateries are warm), providing a further possible 
contribu�on to peak demand. 
 
Taking all the above impacts of cold-weather driving and cold-weather charging into 
account, it may be reasonable to expect that transport electrifica�on in Ontario will 
result in an increase in the order of 50% in the winter peak demand for electricity 
compared with its effect on the summer peak.  
 
However, the scant available data suggest that about 24% less driving occurs in Canada 
in winter than in summer,15 which could bring the effect on the peak down to a 14% 
increase, i.e., the winter peak would be close to 12.5 GW. 
 
Again subject to more details of IESO’s pathway to decarboniza�on being made avail-
able, it may be reasonable to conclude that the IESO’s es�mate of the winter peak 
should be increased by about 12.5 GW on account of transport electrifica�on. This 
increase would be in addi�on to the increase of about 31 GW iden�fied in Appendix 2 of 
the main Boltzmann Ins�tute’s submission. Thus, it may be reasonable to conclude that 
the IESO’s es�mate of the winter peak for 2050 should be near 103 GW rather than 
near 60 GW (i.e., 31 GW more for hea�ng plus 12.5 GW more for transporta�on above 
what is projected).  



http://www.bi-ib.ca/
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The IESO es�mated that providing for an increase in peak electricity demand from about 
25 GW to about 60 GW by 2050 would cost about $400 billion in 2022 Canadian dollars. 
It may be reasonable to suggest that providing for an increase that is about 125% higher 
– from an increase of 35 GW to an increase of 78 GW – could cost about $900 billion. 
The further increase for transporta�on iden�fied here greatly increases the need to 
reduce peak electricity demand, and thus reduce these massive costs. 
 
Experience of other countries suggests that 70% penetra�on would be a reasonable 
Ontario target for district hea�ng by 2050. For example, Finland and Sweden have 
overall popula�on densi�es and winter climates not unlike Ontario, and current district 
hea�ng shares above 60%.16  
 
An assessment for Mississauga,17 extrapolated to Ontario, suggests that 70% penetra�on 
of district hea�ng by 2050 would require investment of about $64 billion. The peak 
electricity demand for hea�ng could perhaps be reduced by a similar percentage, 
reducing the costs of required electrical infrastructure by several hundred billion dollars. 
Such cos�ng is urgently in need of substan�a�on, to be provided by a Boltzmann 
Ins�tute-led project being conducted in collabora�on with McMaster University’s 
Faculty of Engineering. The project’s results should be available in early 2025. 
 
 
2. Considera�on of the dura�ons of cold-weather spells 


This sec�on concerns Ontario weather during the period from 2017 to 2023. Weather in 
2050 may well be very different, although it’s hard to know today if more or fewer 
periods of extreme cold can be expected. The IESO, in elabora�ng its “pathway to 
decarboniza�on,” included the following: “The demand scenario is based on an 
assump�on of normal weather paterns and does not consider extreme weather events 
or the projected increase in overall temperature.”18 The same approach is used here.  
 
The Boltzmann Ins�tute examined hourly data from seven weather sta�ons – Thunder 
Bay, Sudbury, Otawa, Kingston, Toronto, London and Sarnia – across 5,000 hours from  
9 pm on August 2, 2017, to 4 am on April 17, 2023, no�ng the distribu�ons of dura�ons 
of par�cular kinds of weather. 
 
Data from Otawa, the third coldest of the seven loca�ons, is used to illustrate the kind 
of results obtained. The distribu�on of periods when the temperature remained below  
-10⁰C is shown in Figure 1 on the next page. Across the 5,000 hours, spanning six 
winters, there were 120 occasions when the outside temperature remained below -10⁰C 
for 10 hours or more. 69 of these were for 10-24 hours; 51 were for longer than 24 
hours. The two longest such periods were for 182 and 179 hours, ending at 5:00 am on 



http://www.bi-ib.ca/
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December 26, 2017, and at 1:00 am on January 20, 2022, both having lasted more than 
a week. The most frequent length was 14 hours, which happened 12 �mes. 
 
The lengths of the longest cold periods varied with the annual mean temperature of the 
loca�on. The longest cold period was recorded in Thunder Bay (340 hours below -10⁰C). 
The loca�on among the seven with the shortest of the longest cold periods was Sarnia 
(84 hours). 
 
The temperature of -10⁰C was use as an analysis point because it is a temperature below 
which there are severe impacts of cold on EV batery opera�on and charging, as noted 
above. This is also a temperature at which regular air-source heat pumps (ASHPs) 
typically have low efficiency, i.e., a coefficient of performance (COP) of 1.0 or close to 
1.0.19 Indeed, Manitoba Hydro recommends regular ASHPS not be used when outside air 
temperatures are below -10⁰C.20  
 
Cold-climate ASHPs mee�ng a US standard recommended by Natural Resources 
Canada21 maintain a COP of 1.45 to 1.75 or higher at -15⁰C when they are new, properly 


Figure 1. Frequencies of lengths of periods below -10⁰C in Otawa 



http://www.bi-ib.ca/
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installed, and opera�ng at their maximum output. They cost substan�ally more than 
regular ASHPs.22 Manitoba Hydro suggests that “cold climate heat pumps can s�ll 
provide heat to −25°C or −30°C, depending on the manufacturer’s specifica�ons.”20  
 
However, a Winnipeg installer suggests that even with a cold-climate ASHP “you will 
typically need a secondary source of heat if temperatures go below 10 degrees Fahren-
heit [-12.2⁰C]. This could include a dual-fuel system with a gas furnace. Hea�ng alter-
nates between the two to deliver the most energy-efficient hea�ng comfort across your 
home.”23 Using a natural gas furnace would not be consistent with atainment of net-
zero greenhouse gas emissions. Electric resistance hea�ng would be the likely 
alterna�ve, adding to peak demand in the coldest weather.  
 
The data for Otawa in Figure 1 point to what may be surprisingly long periods of cold 
weather, and thus the need for reliable and robust sources of hea�ng. Electric hea�ng – 
whether using heat pumps or resistance hea�ng and subject to interrup�on on account 
of inadequate an�cipa�on of peak demand – increases the risk of life-threatening out-
ages. Although deaths associated with hot weather have been more in the news, it may 
well remain the case that mortality rates in Canada associated with cold weather are 
many �mes the rates associated with hot weather.24 
 
District hea�ng, using hot water available at all outside air temperatures, whether from 
waste heat or summer heat stored seasonally, can provide reliable hea�ng throughout 
the deepest Ontario cold weather.  
 
 
Source and other notes 
1  Ontario’s GDP in 2022 was $1.04 trillion (link). If the required investment of $900 billion were to 


be spread across the 26 years from 2024 to 2050, it would amount to about $35 billion per year. 
This rate of investment can be contrasted with the current annual rate of investment in new 
electricity infrastructure by Ontario Power Genera�on Inc., which owns close to half of Ontario’s 
grid-connected genera�on capacity (see link, and Table 7 at link) and by Hydro One Limited, which 
owns 98% of Ontario’s distribu�on capacity (link). OPG’s capital investment in 2022 was $2.6 
billion (link). Hydro One’s was $2.1 billion (link).All data here are in Canadian dollars. 


2  The IESO’s Pathways to Decarbonization report and its five appendices are at link. This quota�on is 
from Page 2 of the report. 


3  The 2024 and 2050 summer and winter peaks are taken from Figures 8 and 9 of Appendix D to the 
Pathways report (see Note 2). 


4  The per-capita conversions made use of the popula�on es�mates for 2024 to 2046 by the Ontario 
Ministry of Finance at link, extrapolated to 2050. 


5  In 2021, the IESO had predicted a steady growth in consump�on of electrical energy of 1.7% per 
year between 2023 and 2042 (link). In Appendix D of the Pathways 



http://www.bi-ib.ca/

https://data.ontario.ca/dataset/bfda561c-060b-4737-9bdc-1d8599662df1/resource/396829c7-d6e2-473c-bf9b-13beebf67bee/download/oea_hist-en.xlsx

https://www.opg.com/documents/2021-annual-report-pdf/

https://www.ontario.ca/page/ontario-energy-quarterly-electricity-q4-2021#section-1

https://www.hydroone.com/investorrelations/Documents/eventsandpresentations/Hydro%20One%20Investor%20Overview%20Post%203Q22.pdf

https://www.opg.com/documents/2022-financial-results-pdf/

https://www.hydroone.com/investorrelations/Documents/AR2022/Hydro%20One%20Limited%20Annual%20Report%202022%20Financial%20Statements.pdf

https://www.ieso.ca/en/Learn/The-Evolving-Grid/Pathways-to-Decarbonization

https://data.ontario.ca/dataset/f52a6457-fb37-4267-acde-11a1e57c4dc8/resource/31376797-1e4c-4426-ba75-0d93f4bb9f45/download/ontario_mof_population_projections_2021-2046.xlsx

https://www.ieso.ca/en/Powering-Tomorrow/2021/The-Future-of-Electricity-Demand-in-Ontario#:%7E:text=With%20the%20pandemic%20recovery%20well,in%20economic%20growth%20and%20decarbonization
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report (Note 1), the rate of growth in consump�on of electrical energy between 2024 and 2050, 
with full decarboniza�on, is an�cipated to be to be 2.7% per year. The growth rate of peak 
demand for electrical power between summer 2024 and winter 2050, with full decarboniza�on, is 
an�cipated to be 3.5% per year. 


6  2020 data on gasoline consump�on are from Natural Resource Canada’s Comprehensive Energy 
Use Database at link. 


7  The es�mate of 54 TWh assumes the energy consump�on of light-duty vehicles would be 140 
TWh in 2050 if they were s�ll fuelled by gasoline and the per-person rate of use of them remained 
the same. The es�mated electricity consump�on if they will all be batery electric vehicles 
assumes an average efficiency of 35% for gasoline vehicles, and 10% charging and other losses 
associated with summer�me electric trac�on. (Batery electric vehicles are typically 30-50% 
heavier than equivalent gasoline-fuelled vehicles. The energy required to move the extra weight is 
assumed here to be offset by efficiency improvements.) Full electrifica�on of these vehicles would 
thus consume 18% of Ontario’s total electrical energy use in 2050 (see the Appendix D source in 
Note 2 for an es�mated total). This share may be compared with a corresponding es�mate for 
Germany: 16% of total electrical energy use (link). 


8  As indicated in Note 5, the IESO an�cipates that the rate of growth of peak power demand will be 
30% higher than the rate of growth of energy consump�on. 


9  For Norway’s pre-eminence in EV ownership, see the source at link. 
10 For informa�on about home charging and other aspects of electric vehicles in Norway, see link. 
11 See Mathias Hofmann and Karen Lindberg, Evidence of households’ demand flexibility in 


response to variable electricity prices – Results from a comprehensive field experiment in Norway 
(March 24, 2023). Available at SSRN (link). 


12 A 2017 study (link) of �me-of-use (TOU) electricity pricing in Ontario concluded, “TOU reduced 
usage during the summer peak by 3.26% in the pre-2012 period, 2.27% in 2012, 2.00% in 2013, 
and 1.18% in 2014, rela�ve to what usage would have been in the absence of TOU.”  


13 See Mathew Eisler, “False starts: the story of vehicle-to-grid power,” IEEE Spectrum, March 11, 
2023, at link. 


14 See Figure 16 of Mukat Senol et al, “Electric vehicles under low temperatures: a review on batery 
performance, charging needs, and power grid impacts,” IEEE Access, vol 11, 2023, 39879-39912 
(link). The quota�ons are from the abstract of this paper.  


15 For an insurance industry es�mate of the lower driving rate in winter, see the ar�cle at link. 
16 Sweden’s country-wide district hea�ng share seems to be about 63% (extrapolated to 2023 from 


data in Figure 1 of Sven Werner, District hea�ng and cooling in Sweden. Energy, vol 126, 2017, 
419-429). Finland’s seems to be above 65% (see Page 24 of the report at link). The respec�ve 
popula�on densi�es are 23 and 17 persons/km2; Ontario’s is 13/km2. The highest district hea�ng 
share – about 90% of all floor space – appears to be in Iceland (link), which has an even lower 
popula�on density than Ontario (4/km2), but extensive geothermal resources.  


17 The March 22, 2023, report by FVB Energy Inc., City of Mississauga District Energy in the Down-
town: Feasibility Study, may be the best available indica�on of the current costs of district hea�ng 
in Ontario (link). Details of how the cos�ng in that report have been extrapolated to 70% pene-



http://www.bi-ib.ca/

https://oee.nrcan.gc.ca/corporate/statistics/neud/dpa/menus/trends/comprehensive_tables/list.cfm

https://www.mckinsey.com/industries/automotive-and-assembly/our-insights/the-potential-impact-of-electric-vehicles-on-global-energy-systems

https://en.wikipedia.org/wiki/Electric_car_use_by_country

https://www.hivepower.tech/blog/electric-vehicles-in-norway-what-you-should-know

http://dx.doi.org/10.2139/ssrn.4398722

https://www.brattle.com/wp-content/uploads/2017/10/7305_the_impact_of_time_of_use_rates_in_ontario.pdf

https://spectrum.ieee.org/v2g

https://ieeexplore.ieee.org/document/10105947

https://www.auto123.com/en/news/survey-belairdirect-canadians-winter-driving/67633/

https://energy.ec.europa.eu/system/files/2016-03/Art%252014%2520report%2520ENFinland_0.pdf

https://www.greenbyiceland.com/geothermal-energy/

https://yoursay.mississauga.ca/26042/widgets/139451/documents/101837
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tra�on of district hea�ng throughout Ontario are available from the author of this submission 
(who stresses that the extrapola�on and subsequent cos�ng are very preliminary in nature). 


18 The quota�on about weather is on Page 26 of the report detailed in Note 2. 
19 A COP of 1.0 means that the ASHP has the same hea�ng efficiency as electric resistance hea�ng. A 


COP of 2.0 means that it is twice as efficient, i.e., half the energy is used to provide the same heat 
output as resistance hea�ng. 


20 The advice is in Manitoba Hydro’s document at link. 
21 On Page 23 of the Natural Resources Canada document, Air-source heat pump sizing and selection 


guide : procedure for mechanical designers and renovation contractors (link), it’s suggested that 
cold-climate ASHPs are required “for most climate zones in Canada.” This document points to the 
U.S. Northeast Energy Efficiency Partnerships’ Cold Climate Air-Source Heat Pump Specification for 
informa�on. The January 2023 version of the Specification is at link. This version appears to have 
introduced a less stringent COP requirement for some cold-climate equipment. It now allows COP 
values as low as 1.45 at -15⁰C, whereas the 2021 version spoke only to 1.75 as the minimum 
coefficient of performance at this temperature. 


22 Compara�ve prices for conven�onal and cold-climate ASHPs are hard to secure. A March 2022 BC 
Hydro document at link suggests that cold-climate versions may cost about 25% more. 


23 The quota�on is from the website of Winnipeg Supply at link. 
24 See Antonio Gasparrini et al, Mortality risk atributable to high and low ambient temperature: a 


mul�-country observa�onal study. The Lancet, vol, 386, 2015, 369-375. Data for the Canadian 
element of this study are from 1986-2009. Deaths in Canada during this period atributed to cold 
weather were about nine �mes the number of deaths atributable to hot weather. 
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https://www.hydro.mb.ca/your_home/heating_and_cooling/cold_climate_air_source_heat_pumps

https://publications.gc.ca/collections/collection_2021/rncan-nrcan/M154-138-2020-eng.pdf

https://neep.org/cold-climate-air-source-heat-pump-specification-version-40

https://www.bchydro.com/news/conservation/2022/cold-weather-heat-pumps.html

https://www.winnipegsupply.com/blog/what-temperatures-do-heat-pumps-work-in-winnipeg-supply-service-experts
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May 1, 2023 
 
IESO 
P2D.Consultation@ontario.ca 
 
To Whom It May Concern: 
 
Environmental Registry Posting: IESO Pathways to Decarbonization Study ERO 
019-6647 
 
Thank you for the opportunity to provide input and advice on the Environmental Registry 
posting regarding the IESO’s Pathways to Decarbonization Report (P2D).   
 
The Thunder Bay Chamber of Commerce welcomes this opportunity to express our 
support for the development of new hydroelectric generation in Ontario by private, 
Indigenous, municipal and government owned developers as well as partnerships 
between the range of owners.  This range and diversity of ownership is already the case 
for Ontario’s 224 existing hydroelectric facilities and is a core strength of the industry in 
the province.  Ontario’s heritage hydroelectric fleet moderates electricity prices today and 
the planned and predictable addition of new hydro (expansions, upgrades, retrofits and 
greenfield) will have the same effect for decades to come. 
 
It is our expectation that, particularly for new northern hydro development, Indigenous 
communities will be proponents of or partners in projects. Government policy dating back 
thirty (30) years requires this approach in Ontario’s Northern Rivers (Attawapiskat, Winisk, 
Albany, Severn) and provides for “Co-Planning” in the Moose River Basin.  While early 
engagement is certainly expected, equally important is ongoing engagement as a project 
moves from a high-level concept to the planning and potential development stages.  
Hydroelectric development can create lasting economic and social benefits to Indigenous 
communities and enable other significant regional economic benefits.  
 
We agree with the P2D recommendations that “Sector partners should begin planning and 
siting work to identify potential new hydroelectric  projects”, and “Preliminary work should 
begin now so that options are available for the future.”  This will require policy alignment 
and capacity across provincial government agencies with regulatory responsibilities 
relevant to predevelopment, environmental assessment and permitting. 
 
Experience suggests that a planned and predictable approach to predevelopment, 
procurement and permitting that begins now and is implemented over a decade or more 
will best ensure a cost-effective build out of hydroelectric resources.  There is a need to 
re-establish and sustain the capacity of the industry, partners and communities to reduce 
costs over time. 
 
Sincerely, 


 
Charla Robinson 
President 
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To the members of the Energy Transition Panel:


We would like to thank the IESO for the opportunity to comment on Pathways to
Carbonization (“the report”). Our comments are general impressions and not
comprehensive. We acknowledge the complexity of resolving the issues where
divergent stakeholders hold differing solutions. There is no “silver bullet.” We appreciate
the need to move swiftly while engaging stakeholders and the importance of
“galvanizing collaboration.” The IESO plays a central role in moving Ontario to a new
paradigm where we will live in a world without carbon emissions.


We’ve just experienced a pandemic and suspended sectors of the economy for years
due to an emergency and lives being at stake. Now at least 34 municipalities in Ontario
have declared a climate emergency based on mainstream science1 and have asked the
province to phase out gas for electricity production. The federal government has set a
target of a net zero electricity grid by 2035, in line with other national governments. 2


Concerns with the Process


The IESO Board of Directors and the Electrification and Energy Transition Panel would
benefit from the addition of professionals with experience in operating and planning
large electrical systems that rely on zero emission and renewable technologies like
wind, solar or distributed energy.


IESO decisions in the recent past are concerning. It made no financial sense for the
Ontario government to cancel the contract to purchase cheap dispatchable hydro power
from Quebec, which in 2016 was hailed as saving our province millions of dollars.3


Subsequently, the IESO report states “we have used cost as a key determining factor”
and that more gas plants are needed to avert blackouts, entailing imported blue
hydrogen from Alberta. In comparison, the state of New York has contracted


3 Hydro deal with Quebec to save Ontario electricity grid $70M | CBC News


2https://policyoptions.irpp.org/magazines/september-2022/clean-electricity-genuinely-net-zero/


1 The science is clear. To keep the 1.5-degree limit within reach, we need to cut global emissions by 45
percent this decade... First and foremost, we must triple the speed of the shift to renewable energy. That
means moving investments and subsidies from fossil fuels to renewables, now.
— António Guterres, United Nations secretary general https://www.un.org/sg/en/node/262859


Ontario Municipalities that have endorsed gas power phase-out



https://www.cbc.ca/news/canada/toronto/quebec-ontario-hydro-1.3815203

https://www.un.org/sg/en/node/262859

https://www.cleanairalliance.org/ontario-municipalities-that-have-endorsed-gas-power-phase-out/
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inexpensive power from Quebec while eliminating coal fired plants and has instituted a
moratorium on new gas generation.


New gas generation may become unusable4 when the federal government enacts
emission caps leaving Ontario taxpayers on the hook. Premier Ford notes in the budget
that “clean energy has become an economic imperative as companies around the world
want to invest in jurisdictions with affordable, reliable and clean energy.” It’s notable that
the hard won contract for the Volkswagen battery plant in St. Thomas comes with a
corporate commitment by Volkswagen for 100% renewable energy in all its North
American plants by 2030.5 There are numerous companies who hold the same
commitment and either wish to invest or have already invested in Ontario.


Poor choices in this report


Blue hydrogen has never been produced at scale and has expensive distribution
challenges.


“The oil and gas sector is pushing for governments to invest in fossil fuel derived
hydrogen as a way to create new markets for their products as the world
transitions away from oil. There is little scientific or economic evidence that
investing in fossil hydrogen production can make a meaningful and cost-effective
contribution to achieving a zero emissions economy.”6


Blue hydrogen is to be produced in Alberta and shipped to Ontario. By comparison, the
IESO has chosen not to import inexpensive hydro power from Manitoba claiming that
transmission would be too costly. It would be useful to compare the cost of transmission
from Manitoba with the cost of importing blue hydrogen from Alberta or with the cost of
investing in geo-exchange which uses the geologic expertise of the oil and gas sector to
produce clean electricity.7


New nuclear
The problems with Ontario’s cost and schedule overruns with nuclear power are well
known. There is no reason to assume that new nuclear plants, with untried and untested


7 https://www.eavor.com/technology/


6 A Renewable Hydrogen Strategy for Canada


5 The federal government’s clean energy support allows Ontario to fully decarbonize its power grid and
attract more companies to the province.


4https://environmentaldefence.ca/2022/12/15/statement-from-keith-brooks-environmental-defence-progra
ms-directoron-the-iesos-pathways-to-decarbonization-report/



https://environmentaldefence.ca/wp-content/uploads/2021/06/Hydrogen-Briefing-Note_EDC_Dec-2020.pdf

https://www.thestar.com/opinion/contributors/2023/04/26/accepting-federal-funds-would-give-ontario-the-clean-energy-advantage-in-needs.html?rf

https://www.thestar.com/opinion/contributors/2023/04/26/accepting-federal-funds-would-give-ontario-the-clean-energy-advantage-in-needs.html?rf
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technology, or the current refurbishings, will come in on budget or on schedule. In
addition, the report’s costs do not factor the additional cost of solving the problem of
nuclear waste or of decommissioning the plants at the end of their lives.8 Because
nuclear cannot be relied on to meet the urgent need to cut fossil fuel emissions within
the prescribed timelines, it makes economic and ecological sense to build more
renewables.


New Gas
On Jan. 1, 2030 about 33% of our existing gas-fired electricity generation capacity will
still be under contract to the IESO.9 These gas plants will be on standby for
emergencies, mitigating blackouts. We need a moratorium on the export of any
gas-fired electricity.10


Missing from this plan


Offshore wind - lift the moratorium
The report has chosen not to challenge Premier McGuinty’s 2011 moratorium on
offshore wind. The province’s own study from 2008 finds over 60 sites with the potential
for 34,500 MW of power,11 equal to the new generation that the IESO report says is
required. The expected capacity factor is 50%. This moratorium no longer makes sense.
Offshore wind technology has improved since 2008 and potential capacity is likely
larger.12


12 Analysis of Future Offshore Wind Farm Development in Ontario


11 IESO report: “at least 17,000
megawatts (MW) of non-emitting forms of capacity and 1,600 MW of energy conservation would
be needed to take the place of 11,000 MW of natural gas generation capacity”


10https://www.cleanairalliance.org/wp-content/uploads/2022/01/Zero-Emissions-Report-2022-jan-19-v_01.
pdf (p.9); In 2019 Ontario exported approximately 3.4 billion kWh of gas-fired electricity. This represents
35% of the total output of Ontario’s gas plants in 2019.
https://www.cleanairalliance.org/wp-content/uploads/2020/04/OCAA-2019-GFG-Export-Est-Apr-2020-v4.p
df


9 Ontario Clean Air Alliance Getting Ontario to a Zero Emission Electricity Grid by 2030


8https://www.thestar.com/news/canada/analysis/2023/05/04/the-problemswith-canada-and-ontarios-new-p
ush-for-nuclear-energy.html



https://studylib.net/doc/18515089/analysis-of-future-offshore-wind-farm-development-in-ontario

https://www.cleanairalliance.org/wp-content/uploads/2022/01/Zero-Emissions-Report-2022-jan-19-v_01.pdf

https://www.cleanairalliance.org/wp-content/uploads/2022/01/Zero-Emissions-Report-2022-jan-19-v_01.pdf

https://www.cleanairalliance.org/wp-content/uploads/2022/01/Zero-Emissions-Report-2022-jan-19-v_01.pdf
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Onshore Wind
Why cap onshore wind at 15,800 MW? While the Pathways study (p. 12) cites “site
quality, regulatory requirements and distance to transmission infrastructure,” the study
also cites much greater wind power from sources as diverse as Enbridge, the David
Suzuki Foundation and the Government of Canada with anywhere from 22,000 MW to
84,000 MW (appendix A, tab 7).


Distributed Energy Resources (DER)


The report says “Given our mandate, this assessment focuses only on the bulk power
system – i.e., high-voltage transmission lines, generation and interconnections with
neighbouring jurisdictions''. It is not clear why distributed energy resources are omitted.
The Pathways report (p. 13) acknowledges that DERs have the potential to help meet
future demands. The IESO’s report, “Ontario’s Distributed Energy Resources (DER)
Potential Study” (DERPS), cites energy capacity of up to 61% of peak demand in the
summer and 40% of peak demand in the winter. Investment in transmission deferral
alone is in the order of 2,400 – 4,150 MW. DER requires incentives to reach its potential
and that can be found by investing a portion of the savings to transmission and new
generation.13 Additional savings can be invested in storage.


A good example of distributed energy is the new policy in France which requires solar
panels on large parking lots. “French parking lots could soon generate as much
electricity as 10 nuclear power plants, [with] a law … requiring canopies of solar panels
to be built atop all substantial lots in the country.” 14 Parking lots are close to buildings
and EV charging loads. Local generation minimizes the need for additional distribution
infrastructure, while providing shade.


Winter Peak
Electrification of HVAC in buildings is expected to increase demand and shift peaks to
winter. Members of the Boltzman Institute have stated that Ontario would be unable to
power a large-scale conversion to air source heat pumps.15 Longer term, some of this
demand can be mitigated by investing in district energy, using shared geo-exchange
and using waste heat in sewage and industrial operations. Some northern European


15 Private correspondence, Boltzman Institue “The IESO has severely underestimated the power demand
of air source heat pumps on very cold days; they have assumed that product improvements will result in
the performance at -20 C matching performance at 0 C, but that is contrary to the laws of
thermodynamics. It is not credible that Ontario would be able to power a large-scale conversion to air
source heat pumps.”


14 New French law will blanket parking lots with solar panels | Financial Post
13 (Ontario’s Distributed Energy Resources (DER) Potential Study, Dunsky Energy + Climate, 2022)



https://financialpost.com/commodities/energy/renewables/french-law-parking-lots-solar-panels
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countries have done so for decades. Developing district energy needs to commence
immediately because it requires long lead times, especially in urban transit nodes where
high density has been mandated by the province.


Transmission
The key goal is to make investments that avoid the need for transmission. When
unavoidable, we can speed up transmission development by selling transmission
capacity to low-income stakeholders who then receive discounts on their electricity bills.
Others are doing this.16 This contributes to a just transition and galvanizes collaboration.


Efficiency, Conservation and Demand Management
We believe incentives for efficiency, conservation and demand management should play
a much greater role. They are underused.


Federal Funding
The federal government is providing $50 billion of funding for "non-emitting electricity
generation systems'' like wind, concentrated solar, hydro, wave and tidal projects. The
province can use this funding to lower the cost of renewable energy. This is likely not
factored into IESO’s cost estimates. Some have concluded that the federal
government’s clean energy support allows Ontario to fully decarbonize its power grid.17


17 Accepting federal funds would give Ontario the clean energy advantage in needs,
16 As practiced by Citizens Energy Corporation, in the US



https://www.thestar.com/opinion/contributors/2023/04/26/accepting-federal-funds-would-give-ontario-the-clean-energy-advantage-in-needs.html

https://www.citizensenergy.com
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Conclusion
Reliance on new nuclear and blue hydrogen as pillars of the system, along with hydro
and large scale nuclear, will likely mean that their delay or failure will saddle us with gas
and its attendant carbon far into the future. There are well known resources at our
disposal and funding from the federal government. The IESO can and should take the
lead in pressing them into service quickly and in great supply. As the report says, wind,
solar and hydroelectric are available and understood. The IESO should press harder
with these tools and combine them with distributed energy. This combination is less
likely to disappoint. It is the better path to decarbonization.


Toronto East End Climate Collective
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Ministry of Energy 
Energy Supply Policy Division 
7th floor, 77 Grenville Street 
Toronto, Ontario 
M7A 2C1 
Canada 


 


RE:   York Region Response – ERO 019-6647 – IESO Pathways to Decarbonization Study 


York Region staff appreciate the opportunity to provide comments on the findings of the 


Independent Electricity System Operator (IESO) released study “Pathways to Decarbonization” 


(P2D). 


General Observations 


York Region staff find the IESO demand forecasts have a steep slope and yet actual demand 


does not share the same profile. IESO demand forecasts are based on maximum energy 


demand predictions and IESO plans, and investments are based on these assumptions. York 


Region staff recommend that there should be flexibility in the IESO infrastructure plans so that 


investment is justified by conservative demand estimates. 


The following are responses to the specific questions provided by the Minister in the ERO: 


What are your thoughts on the appropriate regulatory requirements to achieve 


accelerated infrastructure buildout?  Do you have specific ideas on how to streamline 


these processes? 


York Region staff recommend an approach that incentivizes municipalities to volunteer as 


“hosts” for required infrastructure. The ‘host’ approach will enable a right size and fit which can 


be supported by Council and residents and the community. 


What are your expectations for early engagement and public or Indigenous consultations 


regarding the planning and siting of new generation and storage facilities? 


A clear consultation process, identifying key stakeholders, indigenous communities, and timing 


would be beneficial so concerns can be dealt with early on during engagement with the public 


and Indigenous communities. 
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Long Range Planning Branch 


Do you believe additional investment in clean energy resources should be made in the 


short term to reduce the energy production of natural gas plants, even if this will 


increase costs to the electricity system and ratepayers? 


Yes. However, many studies show investments in conservation and clean energy are at or near 


the same cost as investments in energy generation from natural gas plants. Clean energy 


infrastructure now costs the same amount (or close to) to build as fossil fuel infrastructure for 


the same amount of energy generation. 


What are your expectations for the total cost of energy to customers (i.e., electricity and 


other fuels) as a result of electrification and fuel switching? 


York Region staff believe that electrification can be achieved without causing the cost of 


electricity to become unaffordable to customers. The mandate of the Ontario Energy Board 


(OEB), IESO and Ministry of Energy (MOE) is to deliver affordable and reliable electricity to 


Ontario consumers. Given advances in technology, conservation opportunities and prudent 


investment, we believe that the OEB, IESO and MOE can achieve their mandate as a result of 


electrification and fuel switching. 


Are you concerned with potential cost impacts associated with the investments needed? 


Do you have any specific ideas on how to reduce costs of new clean electricity 


infrastructure? 


York Region staff believe that clean electricity, barring the alternative zero emission fuels, is the 


primary option for mitigating climate change in every sector of our economy (i.e., transportation, 


buildings, commercial, industrial, residential, etc.). York Region staff concern is that the P2D 


and this survey are positioning “clean electricity” to take responsibility for future price increases. 


Do you have any comments or concerns regarding the development and adoption of 


hydrogen or other low-carbon fuels for use in electricity generation? What are your 


thoughts on balancing the need for investments in these emerging technologies and 


potential cost increases for electricity consumers? 


York Region staff recommend that the development of alternative zero-emission fuels should be 


the responsibility of the private sector and not the mandate of the IESO or Ontario Power 


Generation (OPG). The private sector is better positioned to invest and advance these 


technologies. The IESO and OPG should be responsible for integrating the technologies into the 


system once proven.  
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While the capital costs for hydroelectric generation may be higher than nuclear, wind, 


solar, and natural gas, do you support investing in large scale hydroelectric assets that 


may operate for over a hundred years? 


Yes. The Province should consider investing in large scale hydroelectric generation in Quebec. 


The greater interties with Quebec should be included on the “no regret” list of options. Studies 


have been conducted that show the challenges that are currently in place can be overcome for 


the same amount of capital that is being proposed in the IESO study. 


What steps should be taken to ensure that transmission corridors can be preserved and 


lines can be built as quickly and cost effectively as possible? 


York Region staff believe that the Province should take a leadership role in the long-term 


planning, identification and protection of transmission corridors ensuring system reinforcement 


and reliability, especially in rapidly urbanizing areas with limited land supply and constrained 


municipal rights-of-way. In this leadership role, the Province should look to partner with other 


Ministries to identify and protect multi-purpose corridors (i.e. transportation and electricity 


corridors). 


York Region staff appreciate the opportunity to provide these comments that will be considered 


in your proposal. If you have questions regarding this response or would like to discuss these 


comments further, please contact Teresa Cline, Manager, Policy and Environment at 


teresa.cline@york.ca. 


Sincerely, 


 


Teresa Cline 
Manager, Policy and Environment 
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May 14, 2023 
 
 
SUBJECT: Environmental Registry Posting - IESO Pathways to Decarbonization Study 
ERO 019-6647 


 
 
Thank you for the opportunity to provide input and advice on the Environmental Registry posting 
regarding the IESO’s Pathways to Decarbonization Report (P2D). Bingwi Neyaashi Anishinaabek (BNA 
– Sand Point First Nation) is located on the southeast shores of Lake Nipigon, and is in the process of 
developing its community from scratch after decades of displacement. BNA has a partnership in place 
with our neighbouring First Nations on a hydroelectric project located on the Namewaminikan River 
system north of our community. This partnership is bringing in revenues to our First Nation which is 
helping us in our developments. We also have worked with Ontario Power Generation (OPG) in the 
past in looking at the development of the Little Jackfish River Hydroelectric Project. BNA is very 
interested in partnering in sustainable hydroelectric development, like the Little Jackfish Project: for the 
employment that it would bring to our people, the businesses that could be developed to support its 
construction, and the revenues that would come to our community, allowing us to develop and grow. 
As such, we are pleased to see specific reference in the posting to Ontario Power Generation’s 
“Northern Ontario Hydroelectric Opportunities” Report (NOHO).  In my view, taken together, these 
reports and the government’s policy response can and should provide the basis for strategic and 
sustained investment in realizing the province’s waterpower potential in the immediate, near and long 
term.  
 
Our comments on the posting are as follows: 
 


1. Realizing the potential of new hydroelectric generation in Ontario. 
 
BNA supports the development of new hydroelectric generation in Ontario by private, Indigenous, 
municipal and government-owned developers as well as partnerships between the range of owners. 
BNA believes that our First Nation, along with our neighbouring communities, should be leading the 
development of these projects.  
 
Importantly, new investment in “Made in Ontario” hydroelectricity – already the backbone of system 
reliability – is investment that stays in communities, regions and the province.   
 


2. Recognizing the imperative of Indigenous and Community participation. 
 
It is our First Nation’s expectation that, particularly for new northern hydro development, Indigenous 
communities will be proponents of, or partners in, projects. While “early” engagement is certainly 
expected, as important is “ongoing” engagement as a project moves from a high-level concept to the 
planning and potential development stages.   







                                    


                                     BINGWI NEYAASHI ANISHINAABEK                                                                                                                                                                                                
                                          292 S. Court Street   1 Copper Thunderbird Road 
    Thunder Bay, ON., P7B6C6 Sand Point FN, ON., POT 2B0 
                                        Phone: (807) 623-2724               Fax: (807) 623-2764 
      Toll Free 1-877-623-2724 
   


 


 
Hydroelectric development can create lasting economic and social benefits to Indigenous communities 
and enable other significant regional economic benefits. Though every community has unique needs 
and perspectives on specific projects, BNA is supportive of hydroelectric development, provided it is 
done responsibly, there is meaningful, early participation, and that the community benefits 
economically.   
  
3. Beginning work now on planning and siting for new waterpower facilities. 
 
We strongly agree with the P2D recommendations that “Sector partners should begin planning and 
siting work to identify potential new hydroelectric  projects”, and “Preliminary work should begin now so 
that options are available for the future.” In addition to early engagement, per above, this will require 
policy alignment and capacity across provincial government agencies with regulatory responsibilities 
relevant to predevelopment, environmental assessment and permitting. In the case of hydroelectricity, 
the Ministries of Natural Resources and Forestry and the Ministry of Environment and Parks are of 
particular importance. Similarly, procurement mechanisms from the IESO must be designed to support 
long lead-time, and long lifespan assets. 
   


4. Taking a planned and measured approach to reduce costs. 
 
Experience suggests that a planned and predictable cadenced approach to predevelopment, 
procurement and permitting that begins now and is implemented over a period of a decade or more will 
best ensure a cost-effective build out of hydroelectric resources. Ontario has experienced the “boom 
and bust” approach and witnessed its negative effects on prices and on the loss of expertise and skills 
in the system. There is a need now to re-establish and sustain the capacity of the industry, partners 
and communities to reduce costs over time. 
 
Again, thank you for the opportunity to comment.  
 
 
Sincerely, 
 


 
 
Chief Paul Gladu   
Bingwi Neyaashi Anishinaabek  
 
 


  








 


 


May 14, 2023  
 
Submitted via Environmental Registry of Ontario (ERO) Posting  
 
RE:  ERO Number: 019-6647  


IESO Pathways to Decarbonization Study 
BWXT Canada Limited Submission 


 
BWXT Canada Limited (“BWXT”) appreciates the opportunity to offer our response on the 
Independent Electricity System Operator’s (“IESO”) Pathways to Decarbonization Study (“P2D” 
or, the “Pathways Study”) recommendations in response to ERO Posting 019-6647. 
 
BWXT is Canada’s most comprehensive nuclear supply chain company. We have over 60 years 
of expertise and experience in the designing, manufacturing, commissioning, and servicing nuclear 
power generation equipment, with the resources available to help support the development of 
infrastructure required to meeting Ontario’s future electricity supply needs and net-zero objectives.  
 
Our core business is maintaining the supply of nuclear fuel, components, services, engineering, 
equipment, and parts for the nuclear power industry, as well as producing nuclear medicine for life 
science companies, radio pharmacies, hospitals, and researchers. Our Ontario operations are 
located in Cambridge, Toronto, Arnprior, Peterborough, Port Elgin, Owen Sound, Ottawa, and 
Oakville. Overall, BWXT employs over 1,500 professionals and skilled tradespeople in Canada 
and is signatory to four different trade union agreements.  
 
The nuclear industry is the most significant economic component of Ontario’s electricity sector, 
directly and indirectly supporting 76,000 high paying jobs across Canada, with the majority of 
those located in Ontario. The opportunity for the industry and for the province going forward is 
significant. The Pathways Report forecasts a need for 17,800 MW of new nuclear generating 
capacity to achieve Ontario’s net-zero goals by 2050 - more than all of Ontario’s existing nuclear 
supply.  
 
To support this long-term objective, BWXT is committed to playing a constructive role in the 
process of building and maintaining a reliable, affordable, and sustainable system for the benefit 
of all Ontarians.  
 
To this end, our submission is organized into the following sections: 


Value of Refurbishment 
 Planning is Key to Decarbonization 
 Streamlining Regulatory Processes 


The Need for New Nuclear 
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I. Value of Refurbishment 


The province is on the cusp of a significant new period of energy transformation.  
 
We are already witnessing this with active procurements underway, the ongoing refurbishments at 
Bruce Power and Ontario Power Generation’s (“OPG”) Darlington Nuclear Generating Station 
(“Darlington”), the construction of Canada’s first small modular reactor (“SMR”), and the 
electrification of industry and transportation. The current system’s ability to provide adequate 
energy, capacity, and ancillary services to keep pace with demand will become challenged within 
the next four years, driven by economic growth but also by the currently expected retirement of 
the Pickering Nuclear Generating Station (“Pickering”). 


 
Concurrently, other aging assets in addition to these nuclear units are reaching their end-of-life, 
compounding the increasing supply-demand disparity. The Pathways Study and documents such 
as IESO’s Annual Planning Outlook (“APO”) identify this imminent and growing need, 
forecasting an approximately 3,000-4,000 MW deficiency to manage by the end of the decade, 
which could increase to approximately 16,000 MW by 2040 if existing resources are not still 
available at that time.  
 
BWXT is in favor of a reliable and predictable schedule for nuclear refurbishment at Bruce Power 
and Darlington to mitigate the near-term effects of this deficit and recommends close collaboration 
with the nuclear supply chain with respect to any considerations around optimizing that schedule. 
Likewise, OPG is currently undertaking detailed analysis of the feasibility for life extension of the 
Pickering “B” units, representing a minimum of 2,100 MW of non-emitting baseload generation 
which may be able to serve Ontario for another 30 years or longer. Such an infrastructure project, 
immediately following the successful refurbishment of Darlington’s four units, would unlock 
significant incremental investment and secure valuable generating capacity in one of the fastest 
growing regions of North America, the Greater Toronto Area (“GTA”).  
 
The refurbishments at Bruce Power and Darlington are collectively levering an investment of more 
than $26 billion and represent two of the largest infrastructure projects in Canada. A study 
conducted by the Conference Board of Canada concluded that the impact of the Darlington 
refurbishment and continued operations would contribute an average of 14,200 jobs per year from 
2017 to 2055 and deliver $89.9 billion in additional GDP. A similar study conducted by the 
Canadian Council for Public-Private Partnerships for the Bruce site concluded that during normal 
operations, Bruce supports 18,000 direct and indirect jobs every year and delivers $4 billion in 
annual economic benefit. 
 
A Pickering “B” refurbishment would unlock similar economic benefits in Durham Region and 
across Ontario. Pending OPG’s detailed analysis on technical feasibility, IESO should consider 
the long-term value of maintaining such a magnitude of non-emitting, baseload generation in the 
East GTA paying attention to the context of electrification and decarbonization, the utility of an 
existing power generation site with high energy density, and the equivalent footprint of new 
alternatives to serve demand in Canada’s largest population center.   
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II. Planning is Key to Decarbonization 
 
Ontario’s electricity needs are both certain and significant enough for the province to be advancing 
all avenues that would practically expand the availability of clean energy options to meet these 
future requirements.  
 
Commencing formal planning and regulatory processes for incremental nuclear generation in 
Ontario would seize the opportunity to, at minimum, preserve an important option to sustain 
Ontario’s nuclear workforce and the associated economic benefits for generations, address 
undeniable electricity supply needs with cost-effective, emissions-free power, and reduce long-
term ratepayer risk exposure by hedging supply and procurement.  
 
As mentioned, the nuclear industry is the largest and most economically significant component of 
Ontario’s domestic energy sector, and without post-refurbishment investment, thousands of skilled 
jobs will be irrecoverably lost. Likewise, the energy density of Ontario’s existing, licensed nuclear 
sites are extremely high, have access to high voltage transmission corridors, and may have the 
capacity to accommodate more supply. With the siting of electricity infrastructure becoming 
increasingly challenging, existing footprints backed by supportive communities provide 
opportunities that should be fully considered by IESO when planning for future needs.  
 
For Indigenous communities, creating partnerships prior to engagement is of critical importance, 
and BWXT deeply values establishing meaningful relationships where we operate. We believe 
project proponents have a responsibility to engage early and substantially with Indigenous 
communities and make best efforts to maximize their participation in infrastructure development.  
 
III. Streamlining Regulatory Processes 


 
Ontario’s existing nuclear sites can likely accommodate more nuclear generation than exists today, 
but unlocking those potential options is contingent upon successfully completing an extensive 
federal regulatory process that can take six or more years to complete. BWXT supports Ontario 
working with the Government of Canada to assess the practicality of streamlining those regulatory 
processes, while respecting the importance of Indigenous participation, and establishing reliable 
cost recovery mechanisms for proponents to fully undertake these regulatory requirements.  
 
Streamlining these processes can help the supply chain support a reduction in potential 
construction timelines of new build assets, which for nuclear capacity can be extensive. Optimizing 
the regulatory requirements for existing brownfield nuclear sites is prudent and logically should 
be differentiated from new, greenfield siting options. Ontario’s existing nuclear sites are 
extensively assessed, regulator observed, audited, and inspected by multiple agencies on a 
continuous basis. This one-size-fits-all approach serves to delay the development of carbon-
displacing electricity infrastructure and therefore is a barrier to Canada meeting its decarbonization 
objectives.  
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Although BWXT has the capacity to support new build nuclear projects, our production can be 
affected by longer project times. The longer it takes to start manufacturing, the higher the risk for 
our current resource pool of expertise will be lost. Ideally, any new nuclear development which 
supports Ontario’s decarbonization and electrification goals, will be planned end-to-end, and the 
supply chain engaged closely enough that BWXT will be able to maintain a levelized workforce 
and the required expertise to support the project efficiently and cost-effectively.  
 
IV. The Need for New Nuclear 
 
According to IESO, supply constraints will start to affect Ontario’s electricity system towards 
within the coming decade. As the province will need resources to come online in a timely manner, 
future development delays can be mitigated by advancing planning and regulatory processes for 
large-scale, long-lead time assets such as nuclear. As one of the largest companies in the nuclear 
supply chain, BWXT values the certainty of projects we will be involved in to be securely 
supported by provincial policy and a long-term plan. Infrastructure on the scale suggested by the 
Pathways Study requires a significant commitment of physical and human capital, skills 
development to ensure the workforce to deliver those projects, and strong alignment between 
government and the private sector.  
 
Based on the presumed timing, BWXT has the capability to support a new nuclear project, while 
supporting the ongoing refurbishments, and a prospective Pickering “B” life extension 
concurrently. To this end, to enable “Made-in-Ontario” initiatives, we need to see support for 
major investments in capital equipment, as well as federal and provincial tax credits and grants in 
addition to streamlined regulatory timelines. We believe schedule efficiency can be achieved in 
the interest of overall project cost-effectiveness by:  


• Modularization that is properly designed, manufactured and available at the time of 
construction. 


• Detailed designs completed prior to the start of construction, as historically this is a 
significant contributor to cost overruns on new builds. 


• Fully detailed constructability of selected designs. 
 
BWXT would be prepared to make investments to support the necessary capacity and finance the 
resources required to work towards decarbonization. To do this, the supply chain must have clarity 
on the specific outcomes the province would like to achieve by way of technology timing, scale 
and characteristics, as well as line-of-sight broadly into the province's long-term plan for 
sustainable energy initiatives and a roadmap or timeline for overlapping, multi-project delivery to 
allow the supply chain to scale resources accordingly. 
 
Ontario's decarbonization strategy should rightly depend on nuclear energy being a foundational 
resource. It is safe, dependable, non-emitting, and carries incomparable benefits for Ontario both 
socially and economically compared to all other technology options. BWXT is committed to 
working collaboratively with our partners across the nuclear industry to support the Government 
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of Ontario in its efforts to responsibly reduce emissions in our province to combat climate change, 
and would like to be seen as an ally in this process.  
 
Sincerely, 


 


 


John MacQuarrie 


President, Commercial Operations 
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May 12, 2023 
 
The Hon. Todd Smith 
Ministry of Energy, Energy Supply Policy Division 
7th floor, 77 Grenville Street 
Toronto, ON 
M7A 2C1 
 
Re: Pathways to Decarbonization (ERO 019-6647) 
 
Dear Minister Smith, 


The Canadian Biogas Association (CBA) is a member driven organization that supports the diverse needs 
of the biogas and renewable natural gas (RNG) sector. We represent over 185 member companies and 
our goal is to build a strong, robust biogas & RNG industry in Canada. 


The CBA appreciates the opportunity to provide comments on the “no regrets” actions that were part of 
the Independent Electricity System Operator’s (IESO’s) Pathways to Decarbonization study. Our 
submission focuses on Questions 3 and 5, which deal with the need for additional investment in clean 
energy resources, including low carbon fuels such as biogas and renewable energy. 


As the Pathways to Decarbonization report outlines, Ontario needs new electricity resources. Electricity 
demand is expected to increase by an annual average of almost two per cent over the next 20 years, and 
current generating infrastructure is aging, including the Pickering nuclear station which is scheduled to 
be retired mid-decade. Existing and available resources will not be sufficient to meet expected needs. 
Decarbonization goals intensify the need for clean, reliable and affordable resources like biogas and 
RNG. 


Biogas is a proven, renewable energy source that is contributing to Ontario’s electricity mix today.  It is 
created when organic matter breaks down in an oxygen free environment. The main component of 
biogas is methane, which is also the key component of natural gas.  Biogas can be used to generate 
electricity, or it can be captured and cleaned to create RNG..  


There is significant potential for biogas & RNG to make an increasing contribution to meeting Ontario’s 
future electricity needs. However, investment is needed to both further develop this technology and to 
ensure that current biogas facilities are maintained.  


In its Pathways to Decarbonization report, the IESO recommended an increased investment in 
innovation in low carbon fuels. Given both the potential and the need for low carbon fuels, further 
development of biogas & RNG should be targeted for that investment with policy initiatives, innovation 
incentives, and other measures introduced to stimulate the growth of this pathway. This could include: 


1)  The establishment of clear medium- and long-term targets for both biogas and RNG, similar to 
regulations in Quebec requiring a minimum of 10% renewable gas in the grid by 2030, and 
commitments in British Columbia in the CleanBC Plan to have minimum renewable gas content 
of 10% by 2030.   


2) A specific innovation stream similar to what has been introduced with the IESO’s Hydrogen 
Innovation Fund. 
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There are more than 56 biogas facilities in Ontario under contract with the IESO, representing 
approximately 26 MW, and 16 landfill gas facilities representing approximately 53 MW for a total of 79 
MW. These facilities support the farming industry, communities, and municipalities who already rely on 
biogas facilities for revenue, local employment, and methane capture in landfills. 


However, these contracts begin expiring in 2027 , and there are limited commercial pathways for these 
facilities to remain operational. Ontario will continue to need the electricity that these facilities generate 
and effort needs to be initiated to ensure that contractual terms are available. 


As part of the “no regret” decisions, the Ontario government should ask the IESO to begin discussions to 
develop contractual terms that would ensure these facilities can continue to operate past their current 
contract expiry dates and contribute to the province’s net zero goals.  


And finally, the IESO should begin working with the CBA and other stakeholders to develop pathways or 
procurement mechanisms to enable prospective biogas facilities to provide grid services in the Ontario 
market. We estimate there is potential for the development of an additional 250 MW of biogas 
electricity generation in the province. However, no commercial pathway currently exists for new biogas 
facilities.       


It is imperative that the Government of Ontario invest early to ensure that biogas & RNG remain viable 
pathways to reducing the reliance on emitting resources.  There remains the potential for these 
facilities, along with investments in RNG, to kick-start growth and long-term economic returns for 
taxpayers and ratepayers alike.  


We appreciate the opportunity to provide this input on such an important topic and questions. The CBA 
and its members look forward to continuing to work with you and ensure that Ontario continues to 
benefit from a sustainable, affordable, and reliable system in the future. 


Sincerely, 


 
Jennifer Green 


Executive Director | Directrice générale 
Canadian Biogas Association | Association canadienne de biogaz 
Tel: (613) 822-1004 
 
 
 


 


 


   








                               


Canadian Environmental Law Association 


T 416 960-2284 •  1-844-755-1420   • F 416 960-9392   • 55 University Avenue, Suite 1500 Toronto, Ontario  M5J 2H7   • cela.ca 


 


 


Via Email 


 


May 12, 2023 


 


Independent Electricity Systems Operator 


IESO Pathways to Decarbonization Study 


Email: P2D.Consultation@ontario.ca 


 


Re: IESO Pathways to Decarbonization Study - ERO# 6647019 


 


Thank you for the opportunity to comment on Pathways to Decarbonization, ERO #6647019.  


 


A. Background on CELA and LIEN 


 


The Canadian Environmental Law Association (CELA) is a specialty legal aid clinic dedicated to 


environmental equity, justice, and health. It was founded in 1970 and has been funded by Legal 


Aid Ontario since 1978. CELA provides free legal services relating to environmental justice in 


Ontario, including representing qualifying low-income and vulnerable communities in the courts 


and before tribunals. CELA also provides free summary advice to the public and engages in legal 


education and law reform initiatives that impact our client communities. 


 


The Low-Income Energy Network (LIEN) is a joint program of CELA and the Advocacy Centre 


for Tenants Ontario (ACTO) and is funded by Legal Aid Ontario. LIEN’s vision is an Ontario 


where everyone has equitable access to conservation and financial assistance programs and 


services to meet their basic energy needs affordably and sustainably. 


 


B. Energy System and Low-Income Communities 


 


Low-income and vulnerable communities bear the brunt of the impacts of climate change. There 


are significant benefits for low-income communities to greenhouse gas mitigation, including 


more comfortable and safe homes, and fewer climate disasters. A consideration of the benefits of 


decarbonization should be included in any future electricity system planning. For instance, 


conservation through energy efficiency upgrades provide significant benefits to low-income 


communities and should be prioritized. 


 


Energy poverty remains a significant issue in Ontario. Low-income energy consumers do not 


have the upfront capital or cash flow to transition to either more efficient electric heating, or to 


switch from natural gas, propane, oil or wood to electricity. As higher income households 


transition away from the natural gas system, lower income consumers will be left to pay for the 


natural gas system and will face even higher prices.  


 


It is crucial that more aggressive and better funded energy efficiency programs, along with new 


fuel-switching programs, are targeted at low-income people. We recommend that homes relying 
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on old, inefficient technologies are targeted first, with a plan to upgrade and decarbonize all low-


income homes in Ontario by 2035.  


 


To ensure this timeline is met, the Ministry of Energy should set up a task force with social 


service agencies, low-income advocacy groups, Enbridge Gas, electric utilities, Ministry, and 


Independent Electricity Systems Operator officials to develop and implement a strategy focused 


on low-income consumers by 2035. 


 


We also recommend creating programs to assist low-income energy consumers with 


decarbonized transit options including free transit passes, subsidized leasing and car-share 


arrangements for electric vehicles, and subsidized electric vehicle charging. 


 


C. Nuclear Energy is not a Safe Alternative 


 


We are opposed to any new nuclear facilities in Ontario. New nuclear facilities should not be 


considered a “no regrets” action.1 The recommendation for large new nuclear generating stations, 


without any site considered, significantly downplays the costs and risks of a new plant. For 


instance, given the existing population density in Pickering, a new facility at that site should not 


be allowed because expeditious evacuation near the site would not be possible.  


 


New nuclear facilities will also generate new nuclear waste, which must be stored safely for 


millennia. There has also been no consideration of the considerable cost of emergency planning 


required by any new nuclear generating station.  


 


D. Transparency on Modelling 


 


More transparency is needed to examine the appropriateness of the assumptions used for the 


models. Previous experience in Ontario has demonstrated that large, predicted gaps in electricity 


generation capacity have not materialized. We are unsure how the “aggressive electrification 


demand” was calculated for the pathways scenario or whether it is a realistic demand forecast.2  


 


Several scenarios should be modelled to allow for a better assessment of costs and benefits. 


Other models could stress the value of improved energy efficiency, remove constraints on wind 


power, and increase solar power generation. 


 


The climate crisis has already resulted in an increase in extreme weather events. We question the 


decision by the IESO to consider only historical weather data in its models.3  


 


E. Recommendations 


 


Any future electricity system planning must prioritize the well-being of low-income 


communities.  


 


 
1 Independent Electricity Systems Operator, Pathways to Decarbonization, December 15, 2022 (“Pathways”), p 5. 
2 Pathways, pp. 2, 12 
3 Pathways, pp. 12, 16 
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Because of the very significant costs associated with the IESO’s proposal, it is imperative that its 


data and assumptions are shared and subject to peer review.  


 


We recommend that the IESO study alternatives and model several scenarios to allow for better 


comparisons of the costs and benefits of various approaches. We recommend a focus on 


conservation, along with serious consideration of expanded wind and solar power capacity. 


 


 


Sincerely, 


 


CANADIAN ENVIRONMENTAL LAW ASSOCIATION 


 


 
Theresa McClenaghan 


Counsel 


 


 
LOW-INCOME ENERGY NETWORK 


 


 


Zee Bhanji  


LIEN Coordinator 


 


 
 


Jacqueline Wilson 


Counsel 


 


 








 
 


 
 


 
 
CNA Comments on the IESO Pathways to Decarbonization Report. 
 
Nuclear energy has a key role to play in the path to Ontario’s decarbonization. 
 
The IESO Pathways to Decarbonization Report suggests that the provinces nuclear energy resources 
should double in size by 2050 to meet decarbonization and energy security goals. Ontario is leading 
the way in nuclear power in Canada. Nuclear energy has already played a key role in decarbonizing 
the Ontario grid through facilitating the shut down of the province’s coal-fired electricity generation 
plants. And it has a bright future.  
 
Both the Darlington and Bruce nuclear stations are undergoing refurbishments to extend their lives 
into the 2050s and beyond, and a decision to refurbish the Pickering power station is pending. Bruce 
Power’s Units 1 and 2 were refurbished in 2012 and Unit 3 is ongoing. Bruce Power has added 
significantly to the facility’s capacity in the refurbishment of Unit 6 (to be returned to service later in 
2023), on time and on budget. On May 12, Bruce Power announced a contractual agreement with the 
consortium, Shoreline Power Group, to extend the lives of Units 4, 5, 7 and 8 to 2064.  
 
Ontario Power Generation (OPG) and partners are leading the way to deploy Canada’s first grid-scale, 
300 megawatt (MWe) Small Modular Reactor (SMR) at the Darlington site with commercial operation 
planned for 2029. OPG is also exploring the potential deployment of SMRs at industrial sites to help 
in their decarbonization efforts by providing heat/steam energy as well as clean electricity, and of 
Micro Modular Reactors (MMR) in remote communities.  
 
The world’s first MMR by Global First Power was just announced for the Canadian Nuclear 
Laboratories (CNL) Chalk River facility.   
 
Collectively these companies produce approximately 60% of the Ontario’s electricity, with it’s 
continued use displacing millions of tonnes of CO2 per year. They are also helping to drive the 
innovation and investment in the sector. Supporting development by these leaders will support the 
energy transition not only in Ontario but across the country.  


We must start now. 


To get the energy infrastructure in place in time and at the scale required to meet climate and energy 
security goals, planning and investment must start now.  But it will be critical to plan methodically, so 
that early investment decisions do not forestall others that would make more sense over the long 
term. Natural gas will have to continue to play a role in the near term, until other clean energy 
sources such as nuclear, renewables, large scale storage and hydrogen can be brought on stream. 
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The province would do well to develop and implement a long-term strategy to procure the right mix 
of resources that optimize the grid infrastructure, and maximize cost-effectiveness, safety, security, 
and environmental and human health benefits.    


The costs to the electricity system and ratepayers must consider the full life-cycle costs of the 
resources. For nuclear energy resources to be developed at the scale outlined in the Pathways report 
to meet the key base-load power requirements, investment must start now. Broad consensus shows 
that Ontario needs a minimum of 17-19 GW of new nuclear. 


Nuclear power can support Ontario’s transition by both generating clean electricity for the grid and 
by providing heat, electricity, hydrogen, and other products to decarbonize industry.   


Consultations regarding the planning and siting of new generation, storage facilities and grid 
infrastructure must take place early and often. The nuclear energy sector recognizes the critical role 
of early engagement and consultations with the public and particularly Indigenous peoples and will 
strive to get these underway as soon as possible as a key component to streamlining the Impact 
Assessment (IA) process.  


The Nuclear Energy Cost Advantage. 


There is no question that achieving Canada’s climate and energy security goals is going to require 
contributions from all clean energy resources and cost money. However, work done for the CNA 
Nuclear for Net Zero project by Strapolec Consulting shows that nuclear energy is cost competitive 
with other low-carbon electricity generation options and will prove to be a worthwhile investment.  


 


Source:  Strapolec analysis, exchange rate conversion based on similarity of US/Cda labor costs (IESO Pathways to Decarbonization 
(P2D) study cost, capacity factor and asset life assumptions, 2022; Strapolec analysis; CER 2021 for CCGT with CCS; Navius 2021 for 
Direct Air Capture (DAC).  DAC needed to address the 90% CCS efficiency.)  
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The consensus across several studies indicates that forecast grid-based nuclear energy costs are very 
competitive. Despite public perception, even IESO’s high nuclear capital costs are competitive when 
considering energy/emissions and asset life equivalency.  


Integrated nuclear flexible supply options have clear cost advantages over other low-carbon 
resources. Modelling in the surveyed studies fail to identify the full costs of integrating renewables. 
Supplying baseload and intermediate demand requires reliably dispatchable solutions, and for 
renewables to function in this way, they must be integrated with storage and backed up by flexible 
generation.  


 
Baseload supply options and intermediate supply options differ: 
• Baseload options may be straightforward, such as hydro, nuclear, or gas equipped with Carbon 


Capture and Sequestration (CCS) or may be addressed by portfolio solutions like required to 
supply intermediate load or daily demand. 


• To meet intermediate demand, all generation options, other than gas require additional 
investments in storage and gas-fired backup. Furthermore, whenever gas-fired generation is 
used, the cost of ultimate sequestration is required as well as alternatives for direct air capture to 
compensate for the 90% efficiency of CCS. 


To reliably act as a dispatchable supply, renewables must be integrated with storage and backed up 
by flexible generation. Modelling used by the surveyed studies have insufficient temporal fidelity to 
capture the intermittency of renewables and their need for backup supply. The Strapolec models 
have the fidelity to identify the full system costs of baseload and intermediate supply options, 
yielding the dramatic outcome that nuclear could be 35% less costly than other options. 


 


Source: Strapolec Consulting for CNA Nuclear for Net Zero Program, 2023 
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The chart above reflects the Strapolec study findings that nuclear options may be the lowest cost for 
both baseload and intermediate applications. 


Financing Nuclear Power 


Although analysis shows that nuclear energy is a cost-competitive, if not cheaper, long-term solution 
for the transition to a low-carbon future, it is a capital-intensive option and with significant up-front 
costs.  Access to capital and low financing costs are important to support the build-out of the sector.   


The Federal Budget 2023 announced several mechanisms, including investment tax credits, tax 
refunds, funding etc. to support the nuclear value chain. CNA and member companies are now 
working to provide input to the government in developing these mechanisms so that support is 
maximised. It is also anticipated that the federal government will incorporate nuclear energy into its 
green bond framework following the UK’s lead, which help the sector attract much needed 
investment.  


Nuclear energy is a prudent investment. Analysis conducted by Strapolec for the CNA has shown that 
tax credit investment in nuclear energy yields much higher GDP driven tax revenues than other 
options. The charts below show that the high domestic content of nuclear initiatives provides more 
than three times the GDP contribution of renewable and gas alternatives.  


 


Source: Strapolec analysis for CNA, 2022. Based on extrapolations from OPG commissioned economic impact 
assessments. 


Further, this analysis has shown that tax credit investments in nuclear energy yield the highest 
government returns, as higher GDP contributions translate into higher tax revenues. For illustration, a 
30% ITC funding of a project costing $8300/kW would award ~$2500/kW to the project proponent. 
Over 20 years the tax revenues on the nuclear project would pay back 95% of the ITC funding – 
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costing the Federal government only $100/kW. Over a 60-year plant life the ITC funding will be more 
than fully paid back through tax revenues.  


 


Source: Strapolec Consulting analysis for CNA, 2022. 


The implications of this finding for Provincial governments are important. As total tax revenues are 
split approximately 60% federal/40% provincial, the provincial government will benefit similarly in 
terms of a good return on these types of investments and should consider additional provincial 
funding.  


An important consideration for Investment Tax Credits and other funding is that nuclear energy 
facilities are capital intensive up-front, while operating and fuel costs are relatively low. Structuring 
such mechanisms to provide funding to support design and other up-front costs, and to flow through 
the development phase are critical to de-risking these investments and ensuring these projects are 
developed in the time and scale required to meet decarbonization objectives.   


To allow funds to flow from project conception to completion, aside from structuring of funding 
mechanisms to do so, governments can also act to remove regulatory and other hurdles that impede 
this critically important de-risking mechanism. Specifically, the government of Ontario could allow 
project proponents to recover early costs such as siting and Indigenous engagement to get projects 
moving. Changes to the IESO contracts with the nuclear project proponents and other regulatory and 
policy mechanisms might be required.   


Streamlining and modernizing regulatory regimes is critical. 


The nuclear energy sector in Canada is regulated by the Canadian Nuclear Safety Commission (CNSC), 
and interfaces with other Federal and Provincial agencies through legislation, regulations and policies 
including the Impact Assessment Act. The Canadian Standards Association (CSA) plays a key role in 
developing the sector’s applicable codes and standards. CNSC generally integrates the federal and 
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provincial legislation/regulations and policies as well as the CSA standards into its regulatory 
requirements to protect health, safety, security, and the environment. A key issue for new nuclear 
deployment is that these requirements were generally designed for CANDU reactors and require 
updating to be applicable to the new generation large reactors and small modular reactors. Further, 
building out the nuclear fleet in the time and at the scale required to meet Canada’s climate and 
energy security goals will require an alignment of regulatory requirements across provinces and 
territories so that designs and assessment results can be shared to improve the efficiency of 
regulatory approval timelines.  


A potential gap in existing standards and opportunity for more efficient regulatory requirements 
exists with respect to the co-location of nuclear energy facilities with other industrial process plants 
such as those using thermal energy (heat) or to produce hydrogen, in terms of multi-hazard risk 
assessment and separation of the nuclear island from the adjacent plant.  
 
The Impact Assessment Act is currently designed with too many barriers and timelines that are too 
long to enable efficient and timely decisions. Another factor is the potential for overlapping but 
disparate environmental approval requirements in some Provinces, therefore Federal and Provincial 
alignment is critical. Streamlining and standardizing the various aspects of the impact assessments is 
critically important and a top priority. This is a potential showstopper: if the IA process is not fixed 
the sector will not be able to build out at the pace and scale required to deploy fleets of reactors and 
meet Canada’s climate change goals.  
 
The province could support a streamlined federal IA process by participating in the consultation and 
engagement sessions and the IA process, harmonizing processes, and supporting the acceptance of 
previously approved IA on brownfield sites for new units on the same site.  


The province could also support the intra-national and inter-national standardization of regulatory 
requirements to support seamless movement of technology, fuels, human resources, and supply 
chain. 


A continuing role for natural gas over the near term. 


As per the comments above, there are a variety of options to supply the electricity required in 
Ontario and replace the flexibility that natural gas currently provides the system. However, these 
changes can’t happen overnight, and natural gas services will be required in the near term until these 
other options can be brought online. While hydrogen production using natural gas through the steam 
methane reforming (SMR) method is well proven and in use in many areas, future production of 
hydrogen in this way will be limited. SMR produces high levels of CO2, and with seemingly little 
potential for CCS in Ontario, increasingly stringent carbon emission limits will restrict likely this 
option for the province.  


Production of hydrogen using nuclear power is feasible, and low carbon. However, using nuclear 
energy for the increased production of electricity and/or new hydrogen production, in the quantities 
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required to decarbonize the market requires time and significant investment. The necessary storage 
options to support new renewables at the scale required are still in development. 


In the near term, natural gas will therefore have to continue to provide its services to the grid, while 
nuclear, storage and other options can be developed and deployed over the medium to long-term.  


Demand-side management and conservation programs have a key role. 


Demand-side management and conservation programs can make an important contribution. Such 
programs can play an integral role in the long-term planning of the system and should be integrated 
with other supply options to optimize Ontario’s electricity resources.  


Hydroelectric power provides a key energy service.  


Hydroelectric power, like nuclear power, plays an important role in meeting energy demands in the 
province. We are not able to comment on the potential development capacity of Hydro in the 
province. Private-, Indigenous-, and government-owned projects should be encouraged for any or all 
low-carbon energy options, including hydro or nuclear.  


Decisions around whether to develop large hydro or other options such as nuclear energy should 
consider the broad spectrum of attributes. Both hydro and nuclear are good options to deliver clean, 
baseload energy. Existing nuclear energy in Ontario has proven itself to be reliable, cost-effective and 
an important tool in the path to decarbonization in the province. Compared to other low-carbon 
alternatives, including large hydro, nuclear energy provides unparalleled benefits, including that 
nuclear energy resources:  


• Are also long-lived, up to 80 years or more, and even longer with refurbishments.  
• Are cost competitive with other low-carbon options. 
• Have a much smaller environmental footprint, to most of the options, including hydro, in terms of 


land use, impact on biota, etc., although the waste produced must be safely and securely 
managed.  


• Can be located close to loads. 
• Support research and development and produce isotopes for medical and industrial applications, 


including over 50% of the world’s supply of Cobalt-60. 
• Produce up to 3x the GDP impact of renewables and natural gas options through numerous high-


paying jobs across the largely Canadian nuclear value chain. 


The province of Ontario, like the rest of Canada, is going to need to invest in all the different low-
carbon energy sources it has at its disposal. Large hydro will be part of the mix, although siting these 
facilities will likely be a limiting factor. Nuclear energy compares favorably to hydroelectric as a 
workhorse for the provincial electricity system. 
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Conclusion 


The recommendations of the Pathways Report are solid, and reasonably reflect the challenges at 
hand. The CNA and member companies would be pleased to work with you on a path forward that 
will bring the broad spectrum of energy resources to the province required to provide cost-effective, 
safe, secure, clean energy. 
 
Best Regards, 
 
Victoria Christie 
Director, Policy & Research 
Canadian Nuclear Association 
C: 613-799-4122 
christiev@cna.ca 
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Mr. Steen Hume 


Assistant Deputy Minister 


Energy Supply Policy Division 


Ministry of Energy 


7th Floor, 77 Grenville Street 


Toronto, ON  M7A 2C1 


 


Subject: ERO Number 019-6647: IESO Pathways to Decarbonization Study 


 


Dear Mr. Hume: 


 


The Canadian Vehicle Manufacturers’ Association (CVMA) representing Ford Motor Company of Canada, 


Limited, General Motors of Canada Company and Stellantis (FCA Canada Inc.), appreciates the 


opportunity to comment on the ERO posting on the IESO Pathways to Decarbonization Study.  Honda of 


Canada Mfg. and Toyota Motor Manufacturing Inc. share our views and support this letter.  This letter 


represents the view of vehicle manufacturers operating facilities in Ontario. 


 


The auto industry is currently undergoing a significant transformation towards electric vehicles, investing 


billions of dollars in products and operations.  We support the Association of Major Power Consumers in 


Ontario’s (AMPCO's) submission on the Decarbonization Study and believe that Ontario's electricity 


system must be clean, reliable, and affordable for all consumers, including industry, now and in the future.  


 
Additionally, the system must be cost-competitive with other jurisdictions to make Ontario an attractive 


jurisdiction for investment.  The system and grid should also be prepared to accommodate the increase in 


electricity loads for EV charging infrastructure without imposing additional costs and should be clean, 


reliable, and accessible. 


 


The Decarbonization Study estimates a cost of about $400 billion to meet the projected demand peaks 


which is of concern and these costs should not be borne solely by ratepayers.  The province should 


ensure the electricity demand and distribution for increased electrification of on-road vehicles, buildings, 


and other carbon-reduction related advancements are accurately forecast to minimize additional future 


costs.  Additionally, the province and its organizations like IESO, should work with federal government 


departments to ensure the impact of national policies are understood and do not impose infeasible 


obligations and timelines on provinces.  


 


We trust that our comments will be taken into consideration.  We would welcome the opportunity to 


discuss our input. 


 


Yours sincerely, 


 
Yasmin Tarmohamed 


Vice President, Environment and Energy 
 
Attachment 
 


cc:  Karen Moore, Ministry of Energy 


P2D.consultation@ontario.ca 


Canadian Vehicle 
Manufacturers’ Association 
Association canadienne 
des constructeurs de véhicules 
 


116 Albert Street 


Suite 300 


Ottawa, ON K1P 5G3 


 


Tel: 416-364-9333 


info@cvma.ca 


www.cvma.ca 
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