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GEC/ED IR Responses to Enbridge Gas Inc. (numbering corrected) 

 
 
 
N.M9.EGI-86 
 
Reference: 
 
Exhibit M9, page 4 
 
Preamble: 
 
At page 4, Energy Futures Group states: 
 
“It is also consistent with an analysis of the availability and feasibility of the electric and 
gas technologies required for net zero greenhouse gas (GHG) emissions and the 
current cost effectiveness of electrification.” 
 
Question(s): 
 
Please provide the referenced study and analysis.  
 
Response 
 
This is a conclusion drawn from the analysis and discussion in Sections 4 and 5 of Mr. 
Neme’s report. 
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N.M9.EGI-87 
 
Reference: 
 
Exhibit M9, page 4 
 
Preamble: 
 
At page 4, Energy Futures Group states: 
 
“The report is authored by Chris Neme, a Principal with Energy Futures Group (EFG). 
Mr. Neme and his firm are leading experts on the implications of decarbonization for gas 
customers and best practices to address those implications.” 
 
Question(s): 
 
a) Please provide all papers, research and other documentation demonstrating 

expertise of the author in the area of RNG, hydrogen, CCUS, and feasibility of 
converting industrial customer technologies and processes to these 
fuels/technologies. 

 
b) Are the papers provided in part a) peer reviewed? 
 
Response 
 

Mr. Neme has not published papers on RNG, hydrogen, CCUS or the feasibility of 

converting industrial customer technologies and processes to such fuels. However, Mr. 

Neme has helped clients to critically review a number of studies that include a 

significant (if not exclusive) focus on these topics.  Examples include: 

• Critically reviewing the 2019 American Gas Foundation study of U.S. RNG 
potential; 

• participating in a roughly 6-month long stakeholder engagement process in 
Michigan regarding the scoping, conduct and results of an RNG potential study 
for the state; 

• participating in a 10-month long stakeholder engagement process in 
Massachusetts regarding the scoping, conduct and results of a gas utility system 
decarbonization study which included numerous assumptions regarding cost and 
availability of RNG, synthetic natural gas (SNG) and green hydrogen blending 
with methane; and 
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• supporting an economy-wide decarbonization study for the Vermont Agency of 
Natural Resources, as well as a subsequent study (still underway) examining the 
costs of decarbonization pathways for the buildings and industrial sectors. 

 

Mr. Neme also co-led a Vermont working group that developed the policy concept of a 

Clean Heat Standard to reduce greenhouse gas emissions currently resulting from the 

burning of fossil fuels in buildings and industry. He also co-authored a white paper on 

the policy.1 He was subsequently involved in helping to craft legislative language related 

to lifecycle emissions accounting and other provisions governing the use of RNG and 

other biofuels as clean heat measures. Earlier this month that legislation was passed 

into law.2 The CEO and other staff from Vermont Gas, Vermont’s only natural gas utility, 

were part of the Clean Heat Standard working group (and subsequent legislative 

negotiations), so Mr. Neme became familiar with many of the decarbonization strategies 

– including RNG and a pilot green hydrogen project to displace methane at one of the 

state’s largest industrial facilities, as well as cold climate air source heat pump and heat 

pump water heater incentives, district heating, and a networked geothermal pilot project 

– that the gas utility in his home state is pursuing.   

 
1 Cowart, Richard and Chris Neme, The Clean Heat Standard, published by the Vermont Energy Action Network, 
December 2021 (https://www.eanvt.org/chs-whitepaper/).  
2 https://legislature.vermont.gov/bill/status/2024/S.5  

https://www.eanvt.org/chs-whitepaper/
https://legislature.vermont.gov/bill/status/2024/S.5
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N.M9.EGI-88 
 
Reference: 
 
Exhibit M9, page 5 
 
Preamble: 
 
At page 5, Energy Futures Group states as one of its recommendations to the OEB: 
 
“3. Require all new connections to be net-zero greenhouse gas emitting. This would 
include requiring that all new connections install hybrid heating systems with a cold 
climate air source heat pump meeting the vast majority of heating needs (and a back-up 
gas furnace functioning only during the coldest hours of winter).” 
 
Question(s): 
 
Please provide references to the parts of the Acts and Regulations that govern the OEB 
that provide the OEB with the jurisdiction to mandate what heating equipment can be 
installed in a building. 
 
Response 
 
Mr. Neme is not an attorney, so he cannot comment on the legal authority of the OEB.  
Thus, all his recommendations should be read as if they have the preamble “to the 
extent permitted by law…” 
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N.M9.EGI-89 
 
Reference: 
 
Exhibit M9, page 8 
 
Preamble: 
 
At page 8, Energy Futures Group states: 
 
“Most independent decarbonization pathways studies find that high levels of full 
electrification of buildings will be the least expensive decarbonization pathway.” 
 
Question(s): 
 
a) Please provide a list of independent decarbonization pathways studies for North 

America that show electrification will be the least expensive decarbonization 
pathway. Please provide copies or links. 

 
b) Please provide a list of all decarbonization pathway studies that are focused on or 

include Ontario or any other Canadian jurisdiction, regardless of 
preferred/recommended pathway. Please provide copies or links. 

 
 
Response 

Mr. Neme has not conducted an exhaustive survey of all independent decarbonization 

pathways studies conducted in North America. The New York, Quebec and Canadian 

studies referenced in his report – for jurisdictions adjacent to or including Ontario – all 

reach the conclusion that high levels of electrification are necessary to economically 

decarbonize the buildings sector.  

Several other notable studies for colder climates include: 

• Washington.  A pathways study conducted by Evolved Energy for the 
Washington State Department of Commerce concluded that “electrification of 
buildings lowers costs over retaining gas use”, with the “long-term benefits of 
avoiding the need for clean gas…” estimated to be equal to “0.2% of GDP 
savings annual in Electrification case vs. Gas in Buildings case by 2050.”3 The 
state’s Energy Strategy report chapter on buildings also states that pathways 

 
3 Evolved Energy Research, Washington State Energy Strategy Decarbonization Modeling Final Report, December 
11, 2020, published as Appendix A to the Washington State Energy Strategy 
(https://www.commerce.wa.gov/growing-the-economy/energy/2021-state-energy-strategy/).  

https://www.commerce.wa.gov/growing-the-economy/energy/2021-state-energy-strategy/
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modeling identifies “…a combination of energy efficiency and electrification as 
the least-cost strategy for buildings.”4 

• Massachusetts.  A 2020 decarbonization pathways study commissioned by the 
Massachusetts Executive Office of Energy and Environmental Affairs5 concluded 
that “high levels of building electrification lowered the long-term cost of reaching 
Net Zero” and that “with less building electrification, the long-term cost of the 
decarbonized fuel required to reach the emissions target more than offset 
modest cost savings from avoiding electrification in the near term.”  It also found 
that “the large quantity of decarbonized drop-in fuels required is a risk factor for a 
low building electrification pathway.” Further, as the graph below illustrates, the 
study found that most of the emissions reduction potential from electrification of 
buildings could be achieved at a levelized cost of less an $0 per ton of CO2e 
reduced (i.e., it was cost-effective even without considering the benefits of 
emission reductions) and almost all of it could be achieved at a levelized cost of 
less than $200/ton of CO2e reduction.6 
 

 

• Canada.  A recent study by Institut de L’Energie Trottier found that electricity 
became the dominant fuel in residential and commercial buildings in net zero 
scenarios, “accounting for more than 95% of total consumption in both 2050 and 
2060, which requires the virtual elimination of both natural gas and biomass as 

 
4 Washington State Department of Commerce, Washington State Energy Strategy, Buildings Chapter (D) 
(https://www.commerce.wa.gov/wp-content/uploads/2021/01/WA_2021SES_Chapter-D-Buildings.pdf).  
5 This study was completed immediately before the gas utility funded study discussed in my report. 
6 Evolved Energy Research, Energy Pathways to Deep Decarbonization:  A Technical Report of the Massachusetts 
2050 Decarbonization Roadmap Study, December 2020 (https://www.mass.gov/doc/energy-pathways-for-deep-
decarbonization-report/download).  

https://www.commerce.wa.gov/wp-content/uploads/2021/01/WA_2021SES_Chapter-D-Buildings.pdf
https://www.mass.gov/doc/energy-pathways-for-deep-decarbonization-report/download
https://www.mass.gov/doc/energy-pathways-for-deep-decarbonization-report/download
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energy sources for these sectors.” The study also concluded that “…the 
replacement of fossil fuel-powered systems (natural gas in most provinces, as 
well as oil products and biomass in some) by electricity in space heating is a key 
contributor to the GHG reductions for the commercial and residential sectors, 
even with a short time horizon.  This suggests that the building sector can be 
decarbonized at relatively low cost with current technologies. As a result, it is 
clear that policy and regulatory incentives could rapidly ensure this evolution 
away from business as usual…particularly by encouraging a massive shift to 
electric heat pumps.”7 

 

  

 
7 Institut de l’Energie Trottier et al., Canadian Energy Outlook 2021 (https://iet.polymtl.ca/wp-
content/uploads/delightful-downloads/CEO2021_20211112.pdf).  

https://iet.polymtl.ca/wp-content/uploads/delightful-downloads/CEO2021_20211112.pdf
https://iet.polymtl.ca/wp-content/uploads/delightful-downloads/CEO2021_20211112.pdf
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N.M9.EGI-90 
 
Evidence Reference: 
 
Exhibit M9, page 8 
 
Preamble:  
 
At page 8, Energy Futures Group states: 
 
“Full electrification of homes is already highly cost-effective from a consumer price 
perspective in comparison to fossil methane heating, lowering total energy bills by 35-
49% in the very first year and providing nearly $16,000 in 18-year net present value 
(NPV) savings. Full electrification will likely be even more cost-effective in comparison 
to decarbonized gas heating (e.g., RNG).” 
 
Question(s): 
 
Please provide sources or references for these cost comparisons including working 
papers and Excel spreadsheets. 
 
Response 
The key assumptions underpinning the analysis were provided in section 5 of Mr. 
Neme’s report. See the attached Excel file containing the assumptions and calculations 
that led to the results referenced in the question attached. 
 
Note that in reviewing the Excel file to ensure that sources of assumptions were 
documented, Mr. Neme discovered that a document he had referenced for assumptions 
about the costs and useful lives of water heaters, dryers and stoves had recently been 
updated. Specifically, Mr. Neme had been using a residential and commercial buildings 
technology forecast produced by Navigant Consulting (which has since become 
Guidehouse) in 2018 for the U.S. Energy Information Administration (EIA).8  In early 
March 2023, an updated version of that building technology forecast was produced for 
EIA, this time by a consulting team of Guidehouse and Leidos.9 Mr. Neme has updated 
his analysis using the updated assumptions in the new document. The attached Excel 
file contains the updated assumptions. The effect on the results of his analysis are small 
improvements in the cost-effectiveness of electrification – e.g., a 46% reduction in 18-
year energy bill savings from a 2023 electrification investment instead of 44% with the 
old assumptions and 43% reduction in total 18-year NPV of costs from a 2023 

 
8 Navigant Consulting, EIA – Technology Forecast Updates – Residential and Commercial Building Technologies – 
Reference Case, presented to the U.S. Energy Information Administration, April 2018. 
9 Guidehouse and Leidos, EIA – Technology Forecast Updates – Residential and Commercial Building Technologies -
Reference Case, presented to the U.S. Energy Information Administration, March 3, 2023 
(https://www.eia.gov/analysis/studies/buildings/equipcosts/pdf/appendix-a.pdf).  

https://www.eia.gov/analysis/studies/buildings/equipcosts/pdf/appendix-a.pdf
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electrification investment instead of 40% with the old assumptions. Mr. Neme will file a 
corrected version of his analysis with these updated assumptions. 
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N.M9.EGI-91 
 
Reference: 
 
Exhibit M9, page 8 
 
Preamble:  
 
At page 8, Energy Futures Group states: 
 
“Even scenarios with significant hybrid gas-electric heating result in declines in gas 
demand because RNG feedstocks are expensive and very limited and the amount of 
hydrogen energy that can be safely blended with methane is very small.” 
 
Ontario released its Low-Carbon Hydrogen Strategy1 in 2022 that outlines how 
hydrogen will play a key role as a clean and safe energy resource for Ontario. The 
Federal government also released Hydrogen Strategy for Canada2 that lays out an 
ambitious framework for actions that will solidify hydrogen as a tool to achieve Canada’s 
goal of net-zero emissions by 2050 and position Canada as a global, industrial leader of 
clean renewable fuels. 
 
 
Question(s):  
 
Please explain whether these governmental strategies were taken into consideration in 
Energy Futures Group’s views related to hydrogen, and if so, how? 
 
Response 
 
First, Mr. Neme believes that green hydrogen has a potentially important role to play in 
a decarbonized future. In particular, green hydrogen could be essential to cost-
effectively decarbonizing hard-to-electrify industrial operations. It could also potentially 
play a role in fueling electricity generation at times of peak demand. However, Mr. 
Neme does not believe that it will be practical or cost-effective to use hydrogen, 
particularly 100% hydrogen, to address residential and commercial customer energy 
needs. 
 
The Ontario Low-Carbon Hydrogen Strategy provides a high-level overview of a range 
of ways in which low-carbon hydrogen could potentially be deployed. However, there is 
very little discussion of the role it could play in addressing residential and commercial 
heating or other energy needs. There is one sentence in the 56-page document that 
says hydrogen “can be used to create low or carbon-free heat for buildings and 
communities.”10 Moreover, there is only one reference in the entire document to 

 
10 Ontario’s Low-Carbon Hydrogen Strategy, p. 17. 
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residential customers. That sentence discusses how hydrogen blending could help such 
customers reduce their carbon footprint while continuing to use their existing furnaces 
and other gas appliances.11 In other words, there is no real discussion of the practicality 
or economics of 100% hydrogen delivery to residential or commercial customers.  
 
With respect to the 2020 Hydrogen Strategy for Canada, the opening sentence of the 
section of the “Heat for Industry & Buildings” section of the report states “…hydrogen is 
a cleaner-burning molecule that can be a substitute for combustion of fossil fuels in 
applications where high-grade heat is needed and where electric heating is not the best 
option.”12 (emphasis added) Much of the subsequent discussion of hydrogen use in 
buildings13 is devoted to hydrogen blending rather than 100% hydrogen delivery. The 
report also states that hydrogen blending of 5% to 20% by volume is possible with 
minimal risk. However, 5% to 20% by volume is only about 1.5% to 6% by energy 
content. That is consistent with the referenced statement in Mr. Neme’s report that the 
amount of hydrogen that can be safely blended with methane is very small. 
 
  

 
11 Ibid., p. 29. 
12 Hydrogen Strategy for Canada, December 2020, p. 59. 
13 Ibid., pp. 60-63. 
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N.M9.EGI-92 
 
Reference: 
 
Exhibit M9, pages 8-9 
 
Preamble: 
 
At pages 8 and 9, Energy Futures Group states: 
 
“The country’s 2030 Emissions Reduction Plan is designed to reduce emissions from 
the buildings sector by 42% relative to 2019 levels.” 
 
Question(s): 
 
Please confirm that the province of Ontario has not set a target for GHG reductions from 
the building sector. If GEC, ED or Mr. Neme disagrees, please provide a link to or a 
copy of any documents that show otherwise. 
 
Response 
Mr. Neme is unaware of any GHG reduction target that may have been established by 
the province of Ontario for the building sector.  Because Ontario is the largest province 
in the country, it is reasonable to assume that it would have to make significant progress 
in reducing emissions from buildings in order for the federal projections to be met. That 
said, the point of the reference to the federal emissions reduction plan was not to 
suggest that there is a specific buildings target for Ontario. Rather – together with 
Canada’s commitment to net zero emissions by 2050, commitments from various other 
jurisdictions to dramatically reduce emissions, and related policies and market trends – 
it was to support the general point that dramatic changes to Enbridge’s current business 
are coming.  
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N.M9.EGI-93 
 
Reference: 
 
Exhibit M9, page 12 
 
Preamble: 
 
At page 12, in reference to a study by the Canadian Climate Institute, Energy Futures 
Group states: 
 
“The study acknowledges that there is greater uncertainty with regard to the mix of 
technologies and fuels that will ultimately comprise the optimal solution to 
decarbonization by 2050. For example, it states that electric heating systems will heat 
between 52% and 100% of homes by 2050 (up from about 30% today), with the balance 
being met by wood (0% to 10%) and clean gases (0% to 40%).10” 
 
“However, the study notes that there are a number of barriers to clean gases playing 
even that large of a role. With respect to hydrogen, barriers include high costs, limits to 
the ability to blend hydrogen with methane, the “significant modifications to pipelines 
and distribution networks” required to carry more hydrogen than that, and the need to 
replace methane-burning equipment in homes and businesses with hydrogen-burning 
equipment. With respect to biomethane, the key barriers are both high cost and “limited” 
supplies of feedstock “making significant cost declines from economies of scale 
unlikely.”12 The bottom line is that “the future of clean gases in the buildings sector is 
complex and uncertain.”13” 
 
Question(s):  
 
a) In the report by the Canadian Climate Institute, what are the barriers discussed 

regarding electrification of buildings?  
 

b) Please confirm that the referenced report states that the percentage of Canadian 
homes heating with electric heat pumps in 2035 is approximately 15 to 18%. 
 

c) Regarding hydrogen and renewable natural gas, please confirm that the referenced 
report states the following: 
 

i. A promising option for reducing emissions cost-effectively in older 
buildings is clean gases such as hydrogen or RNG. 

ii. The costs of hydrogen could decline by 40 to 50 percent over the next 
decade and up to 70 percent by 2050. 

iii. New technologies that use second-generation feedstocks could potentially 
drive down costs and increase supply of RNG. 
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iv. By 2050, clean gases could potentially provide a total amount of energy 
equivalent to 32 percent of today’s natural gas demand from Canada’s 
buildings. 

v. The scenarios modeled in this report did not include dedicated hydrogen 
pipelines due to modelling limitations, which may mean hydrogen’s 
potential contribution to final energy demand has been underestimated. 

 
d) Please confirm that in the referenced report, the sentence that states: “The future of 

clean gases in the buildings sector is complex and uncertain” is followed by the 
following: “But the gas distribution network looks likely to play a role in helping 
Canada’s built environment reach net zero. At a minimum, it can help to reduce 
emissions from Canada’s older buildings over the medium term by blending in clean 
gases with natural gas, which can act as a helpful bridge to either eventual 
electrification or higher rates of blending”. 

 
Response 
 

a) The report summarizes the challenges of reliance on electricity for 
decarbonization as follows:  “…building the infrastructure and generation 
capacity necessary to meet the potential demand we indicate would require large 
numbers of projects, with new ones developed constantly, and often with 
complex environmental assessment and consultation processes. And grids, grid 
operations, and complementary on-demand power would all need to significantly 
evolve to accommodate this growth.”14  Note that all strategies for 
decarbonization involve challenges or barriers.  If they did not, our economies 
would be much less GHG-intensive than they are today. Thus, when comparing 
different pathways to decarbonization the key issue with respect to barriers is not 
whether they exist for each pathway, but rather which pathways present the least 
challenging barriers to overcome. The referenced Canadian Climate Institute 
report clearly concludes that the barriers to electrification are likely to be less 
challenging to overcome than barriers to heavy reliance on clean gases. For 
example, its list of “safe bets” – which it defines as solutions that “show up 
consistently across all of the scenarios we examine, that rely on commercial 
available technologies that are already being used in some places and 
applications, that face no major barriers to scaling, and that have a reasonable 
expectation of continued cost declines” – includes energy efficiency and heat 
pumps, but not clean fuels.15 In contrast, it considers hydrogen, CCUS, and 
biofuels to be “wild cards”, defined as “technologies only in the early stages of 
development, that face potential barriers to scalability, or that only play a role in a 
subset of Canada’s possible pathways to net zero.”16 

 
14 Canadian Climate Institute, p. 27. 
15 Ibid., p. 77. 
16 Ibid., p. 78. 
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b) Figure 617 of the referenced report suggests that the percent of home heating 
provided by heat pumps would grow from 2% in 2020 to somewhere in the 
neighborhood of 15-18% by 2035 and to between roughly 30% and nearly 70% 
by 2050. Note that the report also forecasts that an additional roughly 25% to 
30% of homes would have electric resistance heat in 2035 and 2050 (it is a little 
over 25% nationwide today).  

c) Responses are as follows: 
i. The report does say that clean gases are “a promising option”. (emphasis 

added). 
ii. The report does say that the costs of hydrogen could decline by 40-50% 

over the next decade and by 70% by 2050. However, that statement 
appears to refer to the cost of generating hydrogen rather than the total 
cost of delivering it to homes and businesses, as immediately after the 
statement about potential cost reductions the report discusses significant 
infrastructure challenges and costs.18 

iii. The report states that if new technologies prove viable, they could 
potentially help further drive down costs and increase supply of RNG. 
However, it also states that “the prospects for this remain uncertain.” Also, 
the preceding sentence states that supplies of feedstocks are limited, 
“making significant cost declines from economies of scale unlikely.”19 

iv. Confirmed. 
v. The modelling performed for the study did not allow for dedicated 

hydrogen pathways.  However, given the major cost and delivery 
challenges associated with 100% hydrogen delivery to residential and 
commercial buildings that are discussed in Mr. Neme’s report, it is highly 
unlikely that the study’s hydrogen modeling constraint would have led to 
an underestimation of the likely role of hydrogen for such buildings. 
Moreover, the study also did not account for other factors, such as 
interprovincial grid interties and time-of-use pricing in electricity markets, 
either of which could reduce estimates of the economically optimal level of 
clean gas usage in residential and commercial buildings.20  

d) Confirmed. 
 
 
 
 
  

 
17 Ibid., p. 39. 
18 Ibid., p. 43. 
19 Ibid., p. 44. 
20 Though addressing these limitations could allow for greater use of hydrogen in electricity generation. 
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N.M9.EGI-94 
 
Reference: 
 
Exhibit M9, page 12 
Canada Energy Regulator, Provincial and Territorial Energy Profiles, March 10, 202321 
Énergir website, Natural gas distribution22  

Gazifère website, About Us23 

Exhibit 1, Tab 2, Schedule 1, page 7 
 
Preamble: 
 
At page 12, Energy Futures Group states: 
 
“As Figure 1 shows, the study concluded that natural gas use (systeme au gaz naturel) 
for residential space heating would be cut roughly in half by 2030 (relative to 2016) and 
essentially disappear by 2050. Fuel oil (systeme au mazout) and wood heating (poele a 
bois ou aux granules) also large disappear by 2050 in the decarbonization scenarios 
(Trajectories A, B, C and D). There is no hydrogen use in the residential sector in any 
scenario. Nor is there any appreciable use of biomethane. All space heating essentially 
becomes electric.” 
 
CER’s website states: 
 
“Ontario consumed an average of 2.7 Bcf/d of natural gas in 2020.”24 
“The residential and commercial sectors each consumed 0.8 Bcf/d.”25 
 
“In 2020, Quebec consumed an average of 587 million cubic feet per day (MMcf/d) of 
natural gas.”26  
“The commercial and residential sectors consumed 157 MMcf/d and 65 MMcf/d, 
respectively.”27 
 
 

 
21 Canada Energy Regulator, Provincial and Territorial Energy Profiles, March 10, 2023, https://www.cer-
rec.gc.ca/en/data-analysis/energy-markets/provincial-territorial-energy-profiles/ 
22 Energir. Natural gas distribution. https://energir.com/en/about/our-energies/natural-gas/natural-gas-
distribution 
23 Gazifère. About Us. 2023. https://gazifere.com/en/about-us/ 
24 Canada Energy Regulator, Provincial and Territorial Energy Profiles - Ontario, March 3, 2023, 
https://www.cer-rec.gc.ca/en/data-analysis/energy-markets/provincial-territorial-energy-profiles/provincial-
territorial-energy-profiles-ontario.html 
25 Ibid. 
26 Canada Energy Regulator, Provincial and Territorial Energy Profiles - Quebec, March 3, 2023, 
https://www.cer-rec.gc.ca/en/data-analysis/energy-markets/provincial-territorial-energy-profiles/provincial-
territorial-energy-profiles-quebec.html 
27 Ibid. 

https://www.cer-rec.gc.ca/en/data-analysis/energy-markets/provincial-territorial-energy-profiles/
https://www.cer-rec.gc.ca/en/data-analysis/energy-markets/provincial-territorial-energy-profiles/
https://energir.com/en/about/our-energies/natural-gas/natural-gas-distribution
https://energir.com/en/about/our-energies/natural-gas/natural-gas-distribution
https://gazifere.com/en/about-us/
https://www.cer-rec.gc.ca/en/data-analysis/energy-markets/provincial-territorial-energy-profiles/provincial-territorial-energy-profiles-ontario.html
https://www.cer-rec.gc.ca/en/data-analysis/energy-markets/provincial-territorial-energy-profiles/provincial-territorial-energy-profiles-ontario.html
https://www.cer-rec.gc.ca/en/data-analysis/energy-markets/provincial-territorial-energy-profiles/provincial-territorial-energy-profiles-quebec.html
https://www.cer-rec.gc.ca/en/data-analysis/energy-markets/provincial-territorial-energy-profiles/provincial-territorial-energy-profiles-quebec.html
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Énergir’s website states: 
 
“Its underground network spans more than 11,000 km and serves just over 205,000 
customers.”28 
 
Gazifère website states: 
 
“Serving more than 43 500 residential, commercial, institutional and industrial 
customers, Gazifère owns and operates a 1 000 km gas supply system.”29 
 
At page 7, Exhibit 1, Tab 2, Schedule 1 states: 
 
“[Enbridge Gas] serves over 3.8 million residential, commercial, and industrial 
customers across the province” … “through 153,000 km of natural gas transmission and 
distribution pipelines” 
  
Question(s): 

 
a) Based on data provided by the Canada Energy Regulator, please confirm that the 

volume of natural gas used in residential buildings in Ontario was 12x the volume of 
natural gas used in Quebec in 2020. 
 

b) Based on the information provided on the Énergir and Gazifère websites, and 
Enbridge Gas evidence, please confirm that the natural gas system in Ontario 
serves approximately 15x the number of customers and has 13x the amount of 
pipeline infrastructure as the natural gas system in Quebec. 

 
 

c) Please provide any data on and compare the amount of energy delivered by the gas 
and electricity systems in Ontario and Quebec on a peak day. Please include 
sources for any assumptions. 

 
 

Response 

Mr. Neme has not calculated the precise degree to which Enbridge’s gas system and 

sales are greater than Quebec’s. Nor has he attempted to compare the amount of gas 

or electricity delivered on peak days in Ontario and Quebec.  However, he readily 

accepts the suggestion that the gas system and gas sales in Ontario are much larger 

than in Quebec. 

 
28 Energir. Natural gas distribution. https://energir.com/en/about/our-energies/natural-gas/natural-gas-
distribution 
29 Gazifère. About Us. 2023. https://gazifere.com/en/about-us/ 

https://energir.com/en/about/our-energies/natural-gas/natural-gas-distribution
https://energir.com/en/about/our-energies/natural-gas/natural-gas-distribution
https://gazifere.com/en/about-us/


 Filed: 2023-05-25 
 EB-2022-0200 
 Page 18 of 34 
  

 
N.M9.EGI-95 

 
Reference: 
 
Exhibit M9, page 13, Figure 1 
 
Preamble: 
 
Figure 1: Quebec Decarbonization Study, Forecast Change in Residential Heating Fuel 
Mix15 
 

 
 
Question(s):  

 
a) Please provide English translations of each energy type for Figure 1.  

 
b) Please confirm that the vast majority of residential space heating in Quebec is 

currently provided by electricity.  
 
 

c) Please confirm that the replacement of electric heating with gaseous heating 
(including hydrogen) was not considered in the Dunsky report due to the significant 
existing penetration of electric residential space heating. 
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Response 

a) Translations are as follows: 
i. “poele a bois ou aux granules” = wood or pellet stove 
ii. “Thermopompe electrique” = electric heat pump 
iii. “Resistance electrique” = electric resistance 
iv. “systeme au propane” = propane system 
v. “systeme au mazout” = fuel oil system 
vi. “systeme au gaz naturel = natural gas system 

b) Confirmed. 
c) Not confirmed. It is my understanding that the Dunsky study considered both 

RNG and hydrogen blending with RNG as an option for all customers. The model 
used for the study allowed for fuel-switching both from gas to electricity and from 
electricity to gas. The model simply did not find electric to gas conversions to be 
economically optimal.30   

  

 
30 Personal communications with Martin Poirier, Dunsky Energy and Climate Advisors, May 23, 2023. 
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N.M9.EGI-96 
 
Reference: 
 
Exhibit M9, page 13, Figure 2 
 
Preamble:  
 
Figure 2: Quebec Decarbonization Study, Commercial and Institutional Buildings Heating Fuel 
Mix17 

 

 
  
Question(s):  
 
a) Please provide English translations of each energy type for Figure 2.  

 
b) Please confirm that the Dunsky report projects that the vast majority of commercial 

space heating in Quebec will be electric resistance heating and that air-source and 
ground-source heat pumps have a limited role in commercial space heating by 2050.  

 
 
Response 

a) Translations are as follows: 
i. “geothermie” = geothermal 
ii. “chauffage urbain” = district heating 
iii. “thermopompe a air electrique” = electric air source heat pump 
iv. “resistance electrique” = electric resistance 



 Filed: 2023-05-25 
 EB-2022-0200 
 Page 21 of 34 
  

v. “systeme au propane” = propane system 
vi. “systeme au mazout” = fuel oil system 
vii. “systeme au gaz naturel” = natural gas system 

b) Approximately three-quarters of commercial space heating is forecast to be 
electric resistance, with the balance being some form of heat pump heating. 
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N.M9.EGI-97 
 
Reference: 
 
Exhibit M9, page 17 
 
Preamble: 
 
At page 17, Energy Futures Group states: 
 
“Delivery of 100% hydrogen delivery to residential and commercial buildings is generally 
seen as so unrealistic that it typically isn’t even analyzed.” 
 
Question(s): 
 
For each of the studies summarized in Section III.3, please provide a reference showing 
where in each report 100% hydrogen is stated to be unrealistic and provide any reasons 
why it was found to be unrealistic for inclusion in the analysis in the jurisdiction studied. 
 
Response 
 
Mr. Neme is unaware of any explicit references in the cited studies to delivery of 100% 
hydrogen to residential and commercial customers. That is consistent with the 
statement in his report that 100% delivery of hydrogen was seen as so unrealistic that it 
typically isn’t even analyzed. 
 
Mr. Neme was intimately involved in the referenced Massachusetts study, including in 
extensive discussions over which scenarios to analyze. To his recollection, no party – 
including the gas utilities for whom the study was performed or their consultant who has 
conducted many of these studies – suggested a scenario with 100% hydrogen delivery 
to residential or commercial customers. Note that the study included scenarios with 
100% hydrogen delivery to segments of the industrial sector, so 100% hydrogen 
delivery was not a foreign concept. 
 
It is also important to note that the initial scenario analyzed in the New York study was 
based on recommendations by the state’s 22-member Climate Action Council and its 
seven sector-specific Advisory Panels. Those recommendations were informed, in part, 
by extensive stakeholder outreach and public input. In other words, there were 
numerous opportunities for advocates for 100% hydrogen delivery to residential and 
commercial customers to make the case that such a pathway merited modeling and 
analysis. Moreover, when the initial pathway scenario recommendations were found to 
not produce enough emissions reductions to meet the state’s goals, the pathways study 
consultant (E3), which again has extensive experience with such studies, facilitated 
additional discussions with the Council to develop additional analytical scenarios. 100% 
hydrogen delivery to residential and commercial customers was not included in the 
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three additional scenarios chosen. 100% hydrogen was included for some industrial 
customers and for electric generation, again making clear that the concept of 100% 
hydrogen was not dismissed. One can infer that it was determined to not be worth 
studying its delivery to residential and commercial customers.   
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N.M9.EGI-98 
 
Reference: 
 
Exhibit M9, page 20 
 
Preamble: 
 
At page 20, Energy Futures Group states: 
 
“And while substations and other elements of the electric distribution system may need 
to have capacity upgrades when enough customers electrify, some parts of the electric 
distribution system will likely be able to accommodate significant electrification without 
such upgrades…” 
 
Question(s): 
 
Please provide references to reports or studies that show “some parts of Ontario’s 
electric distribution system will likely be able to accommodate significant electrification 
without such upgrades…”  and what percentage of the total Ontario electric distribution 
system these areas account for.  
 
Response 
 
The cited statement was not based on a study or specific reference to the Ontario 

electric distribution system.  Rather, it is based on Mr. Neme’s decades of experience 

with electric utility system planning across dozens of jurisdictions. While the 

percentages will vary based on a variety of factors, there are always some parts of 

every electric utility distribution system that have excess capacity and could therefore 

accommodate some amount of electrification without capacity upgrades.  This is 

particularly the case in summer-peaking jurisdictions.  Further, energy efficiency 

enhancements and appropriate application of peak shifting initiatives can amplify this 

availability. 
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N.M9.EGI-99 
 
Reference: 
 
Exhibit 9, pages 22 and 24 
 
Preamble: 
 
At page 22, Energy Futures Group states: 
 
“I assume that the customer fully electrifies at the time that it would otherwise be 
replacing both its gas furnace and central air conditioner. This requires additional capital 
costs for a new electric heat pump water heater, new electric induction stove and new 
electric dryer – costs that would not be incurred for another six or seven years if the 
customer continued to use gas equipment for such end uses.49” 
 
At page 24, Energy Futures states: 
 
“My analysis did not assume and an electric panel upgrade would be required. Some 
homes will need such upgrades; others will not. However, the cost of panel upgrades - 
$2000 or less on average50 – would not significantly change the conclusion that 
electrification is very cost effective for customers. 
 
Question(s): 
 
a) Please confirm if costs related to building envelope upgrades and ducting upgrades 

have been included in the analysis provided in Section 5.A. 
 

b) If not already included, please update the analysis to include costs related to electric 
panel upgrades, internal wiring, building envelope upgrades and ducting upgrades 
that are required in order to install air source heat pumps in some homes.   

 
c) Please provide an analysis demonstrating that a house built with gas and water 

heating as the primary source of energy and built with a 100 amp electrical panel 
could convert to 100% electricity as a fuel source without upgrading the panel or 
other infrastructure within the home. If no analysis can be provided, please provide a 
reference to a study in a comparable weather zone to Ontario.  

 
Response 

a) The analysis did not include costs associated with building envelope upgrades or 
ducting upgrades as such upgrades are often not necessary to accommodate 
electrification. Note that if building envelop upgrades were to be included, one 
would also need to account for the added benefit of electricity costs savings that 
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are also not in the current analysis. In many cases building envelop upgrades 
would increase electrification cost-effectiveness.  

b) Mr. Neme’s analysis concludes that electrification would produce nearly $16,000 
in 18-year net present value (NPV) cost savings. Thus, as explained in Mr. 
Neme’s report, the cost of a $2000 electric panel upgrade would not materially 
change the conclusion that electrification is very cost-effective. Mr. Neme 
declines to perform a revised analysis that includes costs for additional internal 
wiring changes, duct changes and building envelop upgrades as such 
modifications are often not needed in order to electrify. It should also be noted 
that existing homes with non-condensing gas furnaces that are currently vented 
through a chimney will have to install new venting systems – and possibly do 
additional work to reduce air leakage through their chimney – when they install a 
new condensing furnace (which are now required by law). Mr. Neme also did not 
include any such additional expense in his characterization of the cost continuing 
to use gas heating because they are not always needed. That is not to say that 
there would not be cases in which any of the aforementioned investments might 
be necessary, but Mr. Neme’s analysis is not intended to address every possible 
permutation of existing homes. Rather, it is intended to reflect a common existing 
home. Again, homes that would benefit from additional building envelop 
upgrades would not just incur the costs of such upgrades, they would also realize 
substantial additional energy bill savings as well as other non-energy benefits.  

c) Mr. Neme agrees that most homes with 100-amp electric panels would require 
an electric panel upgrade to electrify both space heating and water heating. 
However, as noted in his report, the additional cost of such a panel upgrade 
would not materially affect the conclusion that electrification is cost-effective for 
most customers. 
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N.M9.EGI-100 
 
Reference: 
 
Exhibit M9, page 23, Tables 2 & 3 
 
Question(s): 
 
a) Please provide all tables and live Excel documents with formulae intact for all 

calculations associated with Tables 2 and 3.  
 

b) Please provide all assumptions used to develop the analysis presented in Tables 2 
and 3. 

 
c) Please explain how the data within Tables 2 and 3 were derived and provide all 

sources. 
 

Response 

See response to N.M9.EGI-90. 
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N.M9.EGI-101 
 
Reference: 
 
Exhibit M9, pages 24-25 
 
 
 
Preamble: 
 
At page 25, Energy Futures Group states: 
 
“As with all commodity markets, the most expensive source of RNG will ultimately set 
the market clearing price for all RNG.” 
 
Question(s): 
 
Please provide a reference for this statement. 
 
Response 
 
This is the nature of competitive commodity markets. Note that this assumption is also 
made in other decarbonization pathways studies, such as the Massachusetts study 
referenced in Mr. Neme’s report. 
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N.M9.EGI-102 
 
Reference:  
 
Exhibit M9, pages 30-31 
 
Preamble: 
 
Energy Futures Group observed that the Guidehouse analysis used performance 
degradation assumptions for air-source heat pump systems based on an NREL 
publication from 2006. Energy Futures Group discounted the findings of this publication 
based on the age of the study, and conjectured that newer variable-speed systems 
might show lower rates of performance degradation. 
 
Question(s): 
 
a) Please provide supporting evidence showing how the addition of a variable speed 

compressor and controls serves to reduce performance degradation, compared with 
older single-speed heat pump technology.  
 

b) Please provide supporting evidence showing how a variable-speed heat pump is 
less susceptible to performance degradation due to improper refrigerant charge and 
evaporator coil air flow compared with older heat pump technology.  

 
Response 

Mr. Neme is unaware of studies of efficiency degradation of current advanced air source 

heat pump technology. But that is the point. The burden of proof for an assertion that 

current technology experiences efficiency degradation like equipment of 30+ years ago 

rests with Guidehouse since it decided to make such an assumption. That is particularly 

true when Guidehouse made no comparable assumption about the degradation of gas 

heat heating equipment. Guidehouse stated that it did not apply an efficiency 

degradation assumption to gas heat pumps because there were no studies to support 

such an assumption.31 That is no different than the situation for current generations of 

advance electric air source heat pumps. 

 
  

 
31 Transcript of Technical Conference, April 27, 2023, p. 21, lines 13-19. 
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N.M9.EGI-103 
 
Reference:  
 
Exhibit M9, pages 37-38 
 
 
 
Question(s): 
 
a) What are current and historical annual sales of HPWHs in Ontario?  

 
b) What quantity of heat pump water heater sales does Energy Futures Group project 

for Ontario in 2030, 2040, and 2050?  
 

c) Please provide evidence to support your projections. 
 

Response 

a) Mr. Neme does not have data on current and/or historical annual sales of 
HPWHs in Ontario. However, current and historical sales levels are not 
particularly relevant to the critique Mr. Neme made about Guidehouse’s 
assumptions about future market penetration rates for HPWHs. Leading DSM 
programs have been shown to be very effective at accelerating market adoption 
of efficient products with initially low market shares, including HPWHs. In a 
decarbonizing future, with higher energy prices, future technology 
advancements, increasing customer awareness of the technology, and 
government policy support, such programs would likely be even more effective. 
Moreover, whatever the market share of HPWHs is today in Ontario, it is higher 
than the current residential market share of gas heat pumps (which are not even 
commercially available). While Guidehouse assumed that HPWHs would obtain 
less than a 10% market share among residential gas conversions by 2040 in its 
Electrification Scenario, it assumed that 50% of all residential gas space heating 
in 2040 would be gas heat pumps in its Diversified Scenario. If current market 
share is to be a key determinant of future market acceptance, there would no 
basis for anything close the assumption about gas heat pump adoption rates 
Guidehouse made.  Put simply, Guidehouse’s HPWH market shares in its 
Electrification Scenario are not only unreasonably low, the fact that Guidehouse 
simultaneously assumed dramatically higher market penetrations for gas heat 
pumps is emblematic of a significant bias against electrification in Guidehouse’s 
and Enbridge’s scenario development.  

b) Mr. Neme has not forecast HPWH sales for Ontario. 
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N.M9.EGI-104 
 
Reference: 
 
Exhibit M9, page 50, Table 10 
 
Preamble: 
 

  
  
Question(s): 
 
a) Please provide a copy of the table in Excel with any equations intact.  

 
b) Please explain how the data within Table 10 was derived and provide all sources. 

 
c) For gas water heating, was a tankless water heater and its cost and efficiency, 

considered?  
 

d) For the cold climate ASHP: 
i. Was a ductless system or ducted system considered? 
ii. Was the cost of an air handler included? 
iii. Was the cost of an electric resistance backup contemplated?  
iv. Were the costs of all necessary upgrades to internal wiring, breakers, and 

panel included? 
 

Please state all assumptions used and references for the sources. 
 
Response 
 

a) See response to N.M9.EGI-90. 
b) See response to N.M9.EGI-90 
c) The analysis assumed a baseline of a gas storage water heater.  
d) Responses to questions about the ccASHP assumptions are as follows: 
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i. The analysis assumed a centrally-ducted system. 
ii. The ccASHP cost was the same as the cost used by Guidehouse 

in its modeling. It was assumed that includes an air handler. 
iii. The ccASHP cost was the same as the cost used by Guidehouse 

in its modeling. It was assumed that includes some electric 
resistance back-up coils.  Note that electric resistance back-up 
adds very little to the cost of an air source heat pump. 

iv. See response to N.M9.EGI-99 
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N.M9.EGI-105 
 
Reference: 
 
Exhibit M9, Appendix A, page 50, Table 10 
 
Question(s): 
 
Please provide the source of information for all amounts/estimates included in Table 10 
and confirm units referenced and any underlying assumptions. If amounts are derived, 
please provide the numerical calculation and accompanying assumptions to support the 
values in the table.  
 
Response 
   
See response to N.M9.EGI-90. 
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N.M9.EGI-106 
 
Reference: 
 
Exhibit M9, Appendix A, page 50, Table 11 
 
Question(s): 
 
a) Please provide the source of information for all amounts/estimates included in Table 

11 and any underlying assumptions.  
 

b) Please explain the purpose of the table and the applicability of gas and electricity 
prices that are held static over the forecast period.  

 
Response 
 

a) See response to N.M9.EGI-90 
b) First, to be clear, the gas and electricity prices in Table 11 are held static in real 

dollars. In other words, they assume that prices would increase at the rate of 
inflation. Second, prices are held constant in real dollars because it is extremely 
difficult to predict how they will change over time. The significant increase in gas 
commodity prices between 2020 and 2022 are illustrative of that point. That said, 
as noted on p. 24 of the updated version of Mr. Neme’s report, if ICF’s 4th 
Quarter 2022 forecast of gas commodity prices are used instead of the gas 
commodity prices shown in Table 11, the impact on the results of the analysis is 
minimal – dropping energy bill savings from 46% to 44% over the 18-year period 
starting in 2023. 

 



GEC/ED IR Responses to Staff 

N.M9.Staff-1 

Ref: Exhibit M9, pp. 42-43, Exhibit I.1.15-ED-84  

Energy Futures Group recommends shortening new construction cost recovery periods and 
reducing infill connection costs funded by rates, to reduce the risk of creating stranded assets 
should these new customers exit the system prior to the full costs being recovered. This change 
would generally lead to an increase in upfront connection costs that would need to be paid by new 
customers (e.g., through a Contribution In Aid of Construction or higher infill connection cost).  

a) Does Energy Futures Group believe the same objective (reducing stranded asset risk 
associated with new customer connections) could also be achieved by: (1) requiring new 
customers to provide some form of financial assurance in support of the forecast revenue 
from the customer (as Enbridge Gas has indicated it uses on occasion for larger customers, 
see I.1.15-ED-84), such that exiting customers would be responsible for an exit fee if leaving 
the system prior to the cost of their connection being recovered; or (2) by the OEB 
determining that Enbridge Gas shareholders, not ratepayers, would be responsible for any 
stranded assets associated with new customer connections? Please comment on the relative 
merits of the three options to address this risk, including any relevant learnings from other 
jurisdictions.   

b) With either an increased upfront connection cost or a potential exit fee, a challenge is that 
the entity making the decision as to whether or not to connect to the natural gas system 
(e.g., a developer) may not be the same as the entity that ultimately pays the higher 
connection cost or exit fee (the eventual building owner). Does Energy Futures Group have 
any suggestions as to how to address this challenge, including any relevant learnings from 
other jurisdictions?  

Response: 

a) While the risk of stranded assets could be reduced by requiring new customers to pay an 
“exit fee” if they left the system, that policy would be problematic because it would create 
disincentives to electrify both now and in the future, even if that is the least cost solution to 
meeting Ontario’s and Canada’s greenhouse gas emission reduction goals. Put simply, both 
the up-front subsidy to connect to the system and the requirement to pay it back later distort 
market choices. The second alternative of requiring the Enbridge Gas shareholders to be 
responsible for stranded assets associated with new customers could also reduce ratepayer 
risk of stranded assets.  However, there are still risks in the event that the gas utility goes 
bankrupt. In addition, if this risk is imposed on Enbridge shareholders it will create huge 
incentives for the Company to actively discourage customers from leaving the system, even 
if that was a desirable outcome for both customers and society given climate goals. In 
addition, it is not clear how either alternative would ensure that new customers make a fair 
contribution to the rest of the gas system beyond the capital costs for their connection. Thus, 
the option of reducing current subsidies by shortening new connection cost recovery periods 
is preferable to the other two options referenced in the question. 



b) Mr. Neme does not see an issue with respect to upfront connection costs. While the builder 
may make the decision about whether to connect, that cost will ultimately be directly passed 
onto the buyer of the building.  The market will then determine the extent to which the higher 
gas connection fee is “worth it” or, alternatively, whether building an all-electric building is 
preferable. Put simply, reducing the up-front subsidy by reducing cost recovery periods for 
new connections will actually reduce current market distortions. With respect to the potential 
for an “exit fee”, the important issue is not that the future building owner may be different 
than the builder or initial owner who made the decision to connect to the gas system.  
Rather, as discussed in response to part “a” of this question, the issue is that there will be a 
disincentive to make a rational economic decision as to whether to stay or exit the gas 
system.  That disincentive will exist despite the fact that the cost of connecting to the system 
has already been incurred – i.e., it is a “sunk cost”.  From a societal perspective – the most 
important perspective for policy-makers – sunk costs should not drive economic decisions. 



N.M9.Staff-2  

Ref: Exhibit M9, pp. 10-11, p. 44  

Energy Futures Group notes that hybrid gas-electric solutions are common in independent 
decarbonization pathways scenarios, and means that less electric generating, transmission and 
distribution system capacity needs to be built. Energy Futures Group recommends that (in lieu of a 
moratorium on new gas connections) the OEB require all new gas connections to be heated with 
hybrid systems involving electric heat pumps and net-zero natural gas, and notes that Energir, a 
Quebec gas utility, intends to pursue a similar approach in its next rates case.  

a) Do any of the independent decarbonization pathways scenarios (or other research you are 
aware of) provide useful learnings as to whether an all-electric or hybrid heating approach to 
serving new customer additions is more cost-effective from a systems perspective, taking 
into account both impacts on gas infrastructure and electricity infrastructure, and the roles 
that would be played by the gas and electricity systems in meeting cold weather peak 
demand? Please describe as needed.  

b) To Energy Futures Group’s knowledge, are there specific Quebec provincial policies or laws 
(e.g., the legislation and regulations governing the Régie de l'énergie) that provide support 
for Energir’s proposed approach? Please describe any notable differences between Ontario 
and Quebec provincial energy and climate policy and legislation in this regard.  

Response: 

a) In the context of a decarbonization pathway to net zero emissions by 2050, it will virtually 
always (if not always) be more cost-effective for a building to go all-electric than to connect to 
the gas system. First, unlike with buildings already connected to the gas system, there are 
system cost savings associated with not having to bring gas pipe from the street to the 
building, not having to install a new gas meter, not having to install gas pipe on the customer 
side of the home or business itself, etc. Second, with respect to new construction, the capital 
cost of electrification (if any) is simply the difference between (1) the capital cost of electric 
HVAC equipment and appliances and (2) the capital cost of gas alternatives. In contrast, in 
existing buildings full electrification may require replacement of gas appliances that still have 
some remaining useful life, resulting in higher initial incremental capital investment. Third, 
new buildings are typically built much more efficiently than the average existing building, and 
can be less expensively optimized (as needed) to minimize impacts of peak demand on the 
electric grid. In short, as Mr. Neme’s report states, there are compelling arguments for a 
moratorium on new gas connections. Such a policy would almost certainly result in lower 
societal decarbonization costs than one that allowed for gas connections with a combination 
of hybrid heating systems with zero-carbon gas. However, if a new connection moratorium is 
not possible, requiring hybrid heating with zero-carbon gas would be preferable to having no 
requirements for new connections because it would force economic choices between gas 
connections and going all electric to include carbon emission externality costs.  

The decarbonization pathways study funded by the Massachusetts gas utilities came to a 
similar conclusion. Indeed, even though the study found a pathway focused on hybrid 
heating to be a lower cost pathway – incorrectly in Mr. Neme’s view – it identified all-electric 
new construction part of one of its four “low regrets” strategies.1 As the following quote from 

1 E3 and Sco�maden, The Role of Gas Distribu�on Companies in Achieving the Commonwealth’s Climate Goals, Independent 
Consultant Report, Technical Analysis of Decarboniza�on Pathways, March 18, 2022, p. 18. 



the study illustrates, this conclusion was reached for many of the same reasons Mr. Neme 
cites above: 

“All-electric solutions are also likely to have an important role in decarbonizing heating 
in Massachusetts, alongside hybrid approaches. For example, all-electric new 
construction can be accomplished at a lower cost compared to retrofits and are less 
likely to cause large electric system impacts, as new buildings generally have lower 
heating demands. In pathways with substantial reductions in gas system utilization, 
all-electric new construction will be an important strategy to reduce the magnitude of 
cost recovery challenges on the gas system.”2

b) Mr. Neme is not familiar enough with Quebec policies or laws to respond to the question.  

2 Ibid., p. 111. 



N.M9.Staff-3  

Ref: Exhibit M9, pp. 47-48, Enbridge Gas IRP Framework  

Energy Futures Group recommends that the OEB require Enbridge Gas to explicitly assess the 
potential for repairing (whenever that is feasible) rather than replacing aging pipes.  
Does Energy Futures Group believe that the existing IRP Framework does not require Enbridge 
Gas to assess replacement versus repair of aging pipes? If not, are there changes to specific 
sections of the IRP Framework that Energy Futures Group would recommend in order to establish 
this requirement? 

Response: 

Conceptually, there is nothing in the existing Gas IRP Framework that precludes consideration of 
repair instead of replacement of aging pipes. However, Mr. Neme is not aware of anything in the 
framework that explicitly directs Enbridge to routinely consider and analyze repair alternatives as 
well as IRPAs. In fact, a search of the Board order in the Gas IRP case (EB-2020-0091) did not turn 
up any use of the word “repair”.  



GEC/ED IR Responses to Energy Probe 

M9.EP-1 

Reference: Exhibit M9, Energy Futures Report, Page 23, Tables 2, 3 and 10 

Preamble: Table 3 shows, with application of federal Greener Homes and Enbridge rebates, the 
NPV of the cost of installing new electric equipment – even though any water heater, stove and 
dryer would be installed much sooner than gas replacements would have been required – would 
be less than the NPV of the cost of equivalent gas equipment. The total 18-year NPV of costs for 
both energy and equipment would be about 40% less for electrification undertaken in 2023 – and 
about 43% less for electrification undertaken in 2030 – than continued use of gas. 

a) Please provide the complete list of all assumptions and a copy of the Excel spreadsheet 
that produces the results shown in Table 3. Include specifics on type of heating system. 
Capital cost Gross and net with incentives.   

b) Specifically indicate if the Energy Futures analysis undertaken was for hydronic or forced 
air heating systems or both.  

c) Does the Energy Futures analysis assume that the electrification option is all electric or 
hybrid? If it is hybrid, what are the capital costs for the peak fossil fuel back-up system. 

d) Please provide the spreadsheet and list of assumptions used to produce Table 10.  
e) Specifically specify the equipment and 

i. the base capital costs for the electrification option; and
ii. net after incentives (EGD and Greener Homes subsidies). 

Response: 

a) See response to Enbridge N.M9.EGI-90.   
b) The analysis focused on homes with central, forced-air heating and cooling systems. 
c) The analysis assumed an all-electric heating system. 
d) See response to Enbridge N.M9.EGI-90. 



M9.EP-2 

Reference: Hydro Quebec and Energir Evidence Dual Fuel (Bi-energy) Systems c.R-4169-2021 
(Attached) 

Preamble: In the cited evidence, Hydro Quebec and Energir have analysed and compared All 
Gas; All Electric and Hybrid Bi-energy hydronic and gas heating systems for the small 
residential buildings sector. Table 47 (page 50) shows the capital cost assumptions; Table 48
(page 52) shows the estimated Payback Periods (PRI) in years. 

a) Please provide a table that provides a side-by-side comparison of the capital costs for 
Energy Futures and HQ/Energir heating system examples.   

b) Please provide a table that provides a side-by-side comparison of the Energy Futures 
NPVs and HQ/Energir NPVs.  

c) Please provide payback periods for the Energy Futures space heating examples and 
compare to the payback periods of HQ/Energir examples.  

d) Please discuss the material differences between the Energy Futures and HQ/Energir 
assumptions and analyses regarding capital costs and payback periods. 

Response: 

a) Mr. Neme declines to provide the requested comparison. He is not familiar with the 
Quebec analysis and is therefore not clear on whether its assumptions are comparable to 
his.  For example, it appears as if the Quebec analysis did not include costs for central air 
conditioning that are included in his analysis. 

b) Mr. Neme declines to provide the requested comparison for the reasons noted in (a) 
above. Further, payback periods will be significantly impacted by electric and gas rates, 
which may be very different in Quebec than in Ontario. 

c) After accounting for available rebates, a new cold climate air source heat pump is less 
expensive than the sum of the costs of a new gas furnace and a new central air 
conditioner. Thus, for the time-of-natural-replacement scenario analyzed by Mr. Neme, 
the payback period is zero – i.e., customers are better off literally from day 1.  

d) Mr. Neme is not familiar with the detailed assumptions underpinning the Quebec 
analysis. However, it is unlikely to have included equipment rebates currently available 
in Ontario (and nationally). It also appears to have excluded cooling savings. It is 
important to recognize that one of the benefits of space heating electrification is that cold 
climate air source heat pumps also provide cooling at efficiencies much better than 
typical new central air conditioners.  Those benefits need to be considered when 
assessing payback periods.  Finally, a key benefit of full electrification (i.e., not just 
space heating electrification) is that customers avoid not only variable costs of gas but 
also fixed monthly costs. It is unclear if the Quebec analysis included those benefits. 



GEC/ED IR Responses to Pollu�on Probe

N.M9-PP-1  

Reference: Require all new connections to be net-zero greenhouse gas emitting. [GEC-
ED_Neme_Evidence_20230511, page 5]  

a) If the OEB was to require all new customers to use biomethane/RNG, what work will the 
OEB need to undertake to define guidance ensuring the RNG is actually net zero (including 
that emission credits have not been stripped off the RNG)?  

b) Other jurisdictions (e.g. Fortis BC) do not have access to sufficient RNG and have been 
purchasing credits or RNG from other jurisdictions such as Ontario. How would those types 
of constraints impact the ability to Ontario to significantly increase RNG access.  

c) The OEB has undertaken studies (e.g. DSM Potential Study) to provide an objective 
estimate of potential available to Ontario energy consumers. Would there be value in the 
OEB undertaking a similar study for RNG achievable potential and related costs to ensure 
that any related decisions align with actual energy resources available? If not, why not.  

d) Similarly, what work will the OEB need to undertake to define guidance ensuring that any 
hydrogen allowed in the system is produced from low or zero-GHG emitting processes, and 
verified as such.  

Response 

a) At a high level, the Board would need to do at least four things. First, as explained in 
Section 6(H) of Mr. Neme’s report, net zero would need to based on lifecycle emissions. To 
that end, the Board would have to develop a system – or adopt a system being used in 
other jurisdictions – to “score” the lifecycle emissions of different potential sources of RNG. 
Such systems are widely in use today as part of the low carbon fuel standards being 
implemented for the transportation sector in British Columbia, Washington, Oregon, 
California and potentially elsewhere. The Affordable Heat Act recently enacted in Vermont 
will require the establishment of such a system for heating fuels. Second, the Board would 
have to establish a process for ensuring that Enbridge actually owns all of the attributes, 
including the emission attributes, of the RNG it is purchasing. Third, the Board should 
require that Enbridge purchase not only the fuel and its environmental attributes, but also 
the transmission pathway for its delivery to Ontario customers. That is necessary to make 
the RNG analogous to fossil gas it would be displacing. I will note that is a requirement for 
RNG to count as a clean heat measure in Vermont’s Affordable Heat Act which was 
supported by Vermont Gas, the state’s only gas utility. Fourth, the Board would need to 
have a process for spot checking the reasonableness of, and potentially updating, previous 
assumptions regarding the lifecycle GHG scores of different sources of RNG. 

b) As noted in Mr. Neme’s report, RNG is a very limited resource and there will likely be 
significant competition to acquire what is available – not only from gas utilities but also for 
potential applications in industry and transportation. Thus, as also noted in Mr. Neme’s 
report, the amount of RNG Enbridge will be able to access will be constrained. That, 
coupled with the fact that most sources of RNG are significantly more expensive than fossil 
methane, means that the cost for Enbridge to deliver RNG to its customers will be quite 
high. 



c) There have already been at least a couple of studies to estimate RNG potential in Ontario. 
For example, the Board funded a 2017 study to develop a marginal abatement cost curve 
for the province’s gas utilities. That study included an assessment of RNG potential.1  There 
is also the Torchlight study referenced by Enbridge and its contractor Guidehouse, and 
which Mr. Neme also references in his report. That said, the availability and likely cost of 
different sources of RNG is clearly a critically important issue for assessments of likely 
pathways to decarbonization of fossil methane. Also, as Mr. Neme’s report makes clear, 
Enbridge and its consultant Guidehouse have misinterpreted and misapplied the results of 
the Torchlight study. Further, the available studies have not provided a robust assessment 
of either the lifecycle emissions of RNG relative to fossil gas or expectations regarding 
market clearing prices for RNG at different levels of demand. Thus, there would be 
significant value in the Board sponsoring a new RNG potential study – as long as it (1) 
addressed all of the aforementioned issues and (2) allowed for significant stakeholder (as 
well as utility) input and feedback.   

d) At a high-level, the response to part “a” of this question would apply to hydrogen as well. 

1 ICF, Marginal Abatement Cost Curve for Assessment of Natural Gas U�li�es’ Cap and Trade Ac�vi�es (EB-2016-0359), 
submi�ed to Ontario Energy Board, July 20, 2017 
(h�ps://www.oeb.ca/sites/default/files/OEB_MACC%20Report_20170720.pdf).  



N.M9-PP-2  

The OEB has enabled Enbridge to put forward alternative investments or Integrated Resource Plan 
(IRP) alternatives [Reference: EB-2020-0091 Decision and related IRP Framework] that would 
earn shareholder profit and could be capitalized in a manner similar to utility natural gas capital 
assets. This provides an option for Enbridge to mitigate investment risk for natural gas assets if it 
were a valid concern. The lack of use for this approach suggests that Enbridge still prefers 
investing in traditional natural gas assets to alternatives that do not use natural gas.  

a) Mr. Neme is a member of the OEB’s IRP TWG. Please describe the level of effort Enbridge 
has used to implement IRP alternatives since the OEB Decision and IRP Framework was 
issued in 2021. Please provide any comments on how the OEB could increase use of IRP 
to mitigate future asset risk.  

b) On May 9, 2023 the OEB indicated that “the OEB expects Enbridge Gas to undertake timely 
in-depth quantitative and qualitative analyses of alternatives that specifically include IRP 
impacts in future leave to construct applications” [Reference: EB-2022-0247 dec_order_EGI 
SSE Kennedy Station Relocation Project_20230509, Page 6]. What other 
conditions/requirements (if any) are required to accelerate proper IRP analysis and 
implementation of IRP alternatives over the Rebasing period.  

Response: 

Mr. Neme would summarize Enbridge’s efforts to analyze, develop and implement IRPAs as very 
slow and cautious. For example, the Board’s order in the IRP Framework case instructed the 
Company to select and deploy two IRPA pilot projects by the end of 2022.  However, the Company 
has still not yet filed its IRPA pilot project proposals (though it is Mr. Neme’s understanding that the 
Company intends to file them soon). One possible mechanism the Board could use to ensure 
IRPAs are more consistently assessed and deployed when appropriate would be to put in place 
both financial penalties for failing to adequately consider alternatives (and/or failing to consider 
them soon enough to enable cost-effectively deployment) and financial incentives for cost-
effectively pursuing IRPA solutions. Mr. Neme discussed options for the latter in his report in the 

Gas IRP Framework proceeding (EB-2020-0091).   



N.M9-PP-3  

Energy Futures Group identified that Guidehouse has assumed a 100% coincident peak load 
factor for incremental electric equipment. Energy Futures Group provided an illustrative diagram to 
show why that is not a reasonable assumption. If the more accurate load factors were used, please 

provide an estimate of what the impacts would be on the costs of the Electrified Scenario? 

Response 

To clarify, Mr. Neme’s report did not suggest Guidehouse used a 100% coincident peak load 
factor.  Rather, it pointed out that Guidehouse assumed that the load shape for water heating, 
drying, cooking and other end uses was identical to the load shape for space heating. The reality is 
that space heating has a much bigger impact on winter peak demand per unit of annual energy 
consumption than other end uses. By inappropriately assuming that all end uses are just as 
“peaky” as space heating, Guidehouse’s estimates of the impacts of electrification on the electric 
grid – particularly how much new generating capacity and transmission capacity would be needed 
– are overstated. Mr. Neme is not able to estimate how much less expensive Guidehouse’s 
decarbonization pathways would be if this mistake was corrected. Correcting it would certainly 
lower the cost of the Electrification Scenario more than the cost of the Diversified Scenario.  It just 
isn’t possible to estimate that magnitude of that difference without the ability to re-run the 

Guidehouse model. 


