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Thursday, July 20, 2023
--- On commencing at 9:32 a.m.

Preliminary Matters:


MR. MORAN:  Good morning, everybody.  Are there any preliminary matters?


MR. ELSON:  Yes, Mr. Chair.  I have one brief preliminary matter.


MR. MORAN:  Okay.  Please go ahead.


MR. ELSON:  The preliminary matter I am hoping to address relates to the evidence of Dr. Howarth and Dr. Jacobson.


After some discussion among the parties, there seems to be agreement that the written record is sufficient with respect to the potential for blue hydrogen to be used to extend the economic life of pipelines in Ontario and, therefore, the blue hydrogen panel is not required.  And, for my part, although I would be happy to walk through the evidence-in-chief with Dr. Howarth, I don't think that would be a good use of time.


However, I will take the opportunity to flag that the arguments raised by Enbridge in their reply evidence, which is at Exhibit L, are addressed in Dr. Howarth's and Dr. Jacobson's original evidence and their interrogatory responses.  And I would note in particular attachment 2 to Exhibit N, starting at page 19, and their response to EG IR 108 as the best source for points that address what is raised in Enbridge's reply evidence.


But I do believe it is necessary that the witnesses be qualified as experts, and that is what I propose to do now.  I have canvassed the parties and received no objections.  In addition, I can advise that Dr. Howarth is a professor of Ecology and Environmental Biology at Cornell University and he is the co-editor-in-chief of the Journal of Ocean-Land-Atmosphere Research.  He has published over 230 peer-reviewed papers, which have been cited more than 80,000 times in other peer-reviewed publications.  He has provided briefings to the U.S. Congress, to the U.S. Senate, the White House, and the European Parliament, and he is a member of an EPA clean air scientific advisory committee panel.  And he has received numerous awards and appointments, described in his 20-plus-page CV, which starts on page 25 of Exhibit M10.


And Dr. Mark Jacobson is a professor of Civil and Environment Engineering and a Director of the Atmosphere and Engineer Program at Stanford University.  He has published six books and approximate 180 peer-reviewed journal articles.  He has testified four times for the U.S. Congress and twice in hearings for the Environmental Protection Agency.  He has sat on multiple government advisory boards and received a long list of awards and grants, as well, as described in his 60-plus-page CV, which starts at page 46 of Exhibit M10.


And, finally, Dr. Howarth and Dr. Jacobson coauthored the first peer-reviewed paper to examine the lifecycle greenhouse gas emissions of blue hydrogen, accounting for emissions both of carbon dioxide and unburned fugitive methane.


As I said earlier, I have canvassed the parties and received no objection to these witnesses being qualified as experts on the emissions associated with blue hydrogen and, therefore, I respectfully request that they be so qualified.


MR. MORAN:  Thank you, Mr. Elson.  And so, on the strength of having received no objections, the panel is prepared to accept Drs. Howarth and Jacobson as experts for the purposes of the evidence that they have filed in this proceeding.


MR. ELSON:  Thank you, Mr. Chair.


MR. MORAN:  Are there any other preliminary matters before we continue?  Okay.  So I think we are ready now to continue with the examination of Mr. Neme.


Mr. Poch, did you have something you wanted to raise?


MR. POCH:  No, sir.  Just showing my face so you know I'm here and we're ready to go.


MR. MORAN:  You just wanted to show that you had a tie today.  Right?


MR. POCH:  That's right, exactly.


MR. MORAN:  All right, fair enough.  So I think we are ready for Enbridge Gas.  I think you are up first, Mr. Stevens.

PANEL 3 - ENERGY TRANSITION GEC/ED, resumed.

Chris Neme; Previously Affirmed.
Cross-Examination by Mr. Stevens (cont'd.):

MS. STEVENS:  Thank you.  Good morning, everybody.  Good morning, Mr. Neme.  Nice to see you again.


MR. NEME:  Good morning.  Nice to see you.  I'm sorry I wasn't able to be there in person.


MS. STEVENS:  Well, are fortunate that this all works so well.


I would like to start with a few questions about your testimony yesterday before I move over to some of the questions that I had previously prepared and that are addressed in my compendium.


So, early on in your testimony yesterday, you spoke about Guidehouse's analysis about heat pumps that was filed in a community expansion proceeding.  And, for reference, that is EB-2022-0249.  And, again, just for context, that is a community expansion case related to a community or area called Hidden Valley, and it is being considered together with two other community expansion applications.


Am I right that you are not involved in that case, Mr. Neme?


MR. NEME:  That is correct.


MS. STEVENS:  And, in fact, I believe Environmental Defence proposed to retain a different expert in that case, a Heather McDiarmid.  Are you aware of that?


MR. NEME:  I am not.


MS. STEVENS:  Okay.  You referred throughout your remarks yesterday about Enbridge's analysis and the community expansion case.  But, in fact, it is the memo from Guidehouse dated May 19, 2023, that you are referencing, not the Enbridge Gas analysis.  Right?


MR. NEME:  Sure, fair enough.  Guidehouse analyses are presumed for Enbridge.


MS. STEVENS:  Right, okay.  And you may or may not know, but tell me if you disagree with this, that Enbridge has not filed that Guidehouse memo in this case, and Enbridge hasn't put forward any Guidehouse witnesses in this case to speak to it, or adopt it, or make it expert testimony, as far as you are aware.  Is that fair?


MR. NEME:  As far as I am aware.


MS. STEVENS:  Right.  And so, during one of the early days of this proceeding, counsel for Environmental Defence asked a number of questions about the Guidehouse memo, and those questions were answered in Exhibit J2.7.  Have you read the response to J2.7?


MR. NEME:  I am not sure.  I am not sure what -- I can't keep the exhibit numbers straight in my head.


MS. STEVENS:  Sure.  Just for reference, it is something that was filed earlier this week.


MR. NEME:  Yes, I have seen this.


MS. STEVENS:  Okay.  And did you read, in the second main paragraph of the response, that Enbridge did not, in fact, rely on the model inputs and outputs used by Guidehouse in the memo, but instead used the Guidehouse model in conjunction with more precise model inputs in order to establish Enbridge's analysis and conclusions?


MR. NEME:  I see that statement.


MS. STEVENS:  And did you see the reference to look at EB-2022-0249, Exhibit ED16, for more detailed information?


MR. NEME:  I see that.


MS. STEVENS:  And did you go and read the answer at ED16?


MR. NEME:  I do not think so.


MS. STEVENS:  So, I mean, it strikes me, and tell me if I am being unfair, that you haven't read Enbridge Gas's evidence, but you are giving your expert opinion on it.


MR. POCH:  Mr. Chairman, I think we just established a moment ago that Mr. Neme was referring to the Guidehouse memo, in response to Mr. Stevens's questions.  Mr. Neme clarified he referred to it as Enbridge's study, but, as agreed, it is the Guidehouse memo he was referring to.  And I would just note that this response from Enbridge arrived, I think, yesterday, so I think it is a little unfair to start digging into how many layers back Mr. Neme went.


But, leaving that aside, I don't think there is any dispute.  Mr. Neme's response is with respect to the Guidehouse memo, and he has made clear that he has not had a chance to review anything else that Enbridge filed in that proceeding.


MS. STEVENS:  Thank you.  That's fine.  I do note that Mr. Neme saw this as important enough to be something to raise in his opening comments, and so that is why I am asking questions about it.  And I do also note that, I believe six times, Mr. Neme referred to this as Enbridge's analysis, so I'm glad we're clear now that we're really talking about Guidehouse's memo, not Enbridge's analysis.


Are you aware, Mr. Neme, that Enbridge Gas is filing more information in its argument-in-chief in the community expansion cases, as the OEB has told Enbridge to do in order to answer specific questions raised by Environmental Defence in those cases, about what is included in the Guidehouse memo and how it was used?

MR. NEME:  I am not.  If I could, before leaving this question, if I could just at one more thing, I looked not just at the Guidehouse memo but at the Excel spreadsheet that accompanied it, just to be clear.



MS. STEVENS:  Okay.  Thank you.  Moving on, I want to ask you about a different topic that came up yesterday.  You noted in response to questions from Mr. Ladanyi that the IESO has prepared a pathway study for high-electrification future, and the IESO found that electricity rates would have to go up by only 20 to 30 percent.  Do you remember that?

MR. NEME:  I do.



MS. STEVENS:  So I just have a couple of questions for you about the IESO analysis.  Just for reference, could you please pull up the IESO report, Ms. Monforton, just in case we need to look at anything in there.  We may not need to, but just in case there something that we want to go to.



MR. MORAN:  Mr. Stevens, sorry to interrupt, but, just before we continue to go down this line of questioning, for clarification purposes I want to go back to Mr. Neme's statement a minute ago.  He said, Before leaving this question, if I could just say one more thing.  I looked not just at the Guidehouse memo but the Excel spreadsheet. I am just wondering, Mr. Neme, could you indicate what Excel spreadsheet you were referring to?

MR. NEME:  Yes.  There was a pretty detailed Excel spreadsheet, tool, model, whatever you want to call it, that I understood to underpin the analysis and results that were presented in the Guidehouse memo, and so I looked at that Excel spreadsheet tool in addition to the memo because there is often a lot more detail available in -- than you can actually, you know, write up in a report.



MR. MORAN:  Thank you.  I understand where this spreadsheet fits into things.  Sorry, Mr. Stevens.  Please continue.

MS. STEVENS:  Thank you.  Just to be clear, Mr. Neme, this spreadsheet you looked at was also a Guidehouse spreadsheet; it wasn't the work that Enbridge did to consider some of the Guidehouse inputs and outputs and prepare Enbridge's own analysis?  It was the underlying Guidehouse spreadsheet.  Correct?

MR. NEME:  I assume so.



MS. STEVENS:  Thank you.  Okay, so back to the IESO Pathways to Decarbonization report.  As we just talked about, it indicates that electricity rates may go up by 20 to 30 percent in a high-electrification scenario.  Is it fair to say that the study does not include the impact of distribution costs and that it notes that Toronto Hydro alone could see costs of $10 billion to be ready for high electrification?  And the reference there is page 36.



MR. NEME:  I wouldn't characterize it that way.  It is true that the IESO did not itself directly estimate distribution-system costs, electric distribution-system costs, but I believe that the report says that they added a 25 percent contingency to their cost estimates, whose purpose was in part to account for potential additional distribution system costs.

MS. STEVENS:  Right, so the 25 percent contingency that they added was to account for any costs that are not included in their $350- to $450-billion estimate?

MR. NEME:  I believe it was to account for a range of things, but they particularly spelled out, if my recollection is correct -- and it has been a little while since I read this report.  They particularly noted distribution-system costs as part of that.



MS. STEVENS:  Right, and it is fair to say that their contingency is something in the order of $100 billion?

MR. NEME:  I don't recall the exact value.



MS. STEVENS:  Happy for you to take it subject to check.  Their range was something like 375 to 450, so, if we take a midpoint somewhere in there, 25 percent would be around 100 billion.



MR. NEME:  Subject to check.



MS. STEVENS:  Fair to say that the contingency would include all eventualities, any extra costs that could come along?

MR. NEME:  Presumably, it is there for kind of like a cushion to account for uncertain costs.



MS. STEVENS:  Right.  Okay, and we know one of those uncertain costs is distribution costs, and we know that one distributor would account for 10 percent of those costs already?

MR. NEME:  Well, by far the largest, yes.  By far the largest distributor.



MS. STEVENS:  Other than Hydro One.  There is also -- Hydro One distribution isn't there.  That is very large, itself.

MR. NEME:  Sure.  Sure.



MS. STEVENS:  Thank you.  And it's also fair to say that the IESO report does not include any costs for generation to support hydrogen production?

MR. NEME:  I am not sure if that is the case.  I would have to go back and relook.  I am pretty sure that it doesn't include any costs for hydrogen generation for the purpose of supplying gas to buildings.  I don't recall whether it would have included hydrogen generation to allow for that fuel to be used as a peaking option on the grid.



MS. STEVENS:  Right.  Okay.  Angela, could you please pull up page 12.  You can see, under "low-carbon hydrogen manufacture," the IESO has assumed that hydrogen is produced outside of Ontario and has no impact on demand?

MR. NEME:  Okay, I see that.



MS. STEVENS:  And then, Angela, could you please turn to page 29, and, if you could just scroll down a little bit, I think there is a picture at the bottom -- perfect -- and a graph.  You can see here, Mr. Neme, that the IESO seems to be forecasting 15,000 megawatts of installed capacity of hydrogen, which I assume is generation, replacing gas-fired generation but now using hydrogen.  Right?

MR. NEME:  That seems like a reasonable assumption.

MS. STEVENS:  But there is no cost for any generation to produce that hydrogen.  Right?

MR. NEME:  I am not sure I would reach that conclusion.  If they assume that the hydrogen is coming from somewhere else, then, presumably, the price they assume they are paying for the hydrogen includes the cost of generating it.  Otherwise, they wouldn't be able to buy it.  It is just that it is generated somewhere else, so the capacity costs of producing it are presumably embedded in their cost assumption.



MS. STEVENS:  I see.  Do you think it is reasonable to assume that the hydrogen necessary to power 15,000 megawatts of hydrogen capacity, every iota of that, will come from outside of Ontario?

MR. NEME:  I don't know.  Remember that these are largely going to be peaking plants, or at least that is my presumption.  So they are not going to run all that often.  They are going to run little bit for balancing and a little bit during times of extreme weather for peak, so the amount of energy that is required, the amount of hydrogen energy that's required, for those 15,000 megawatts may not be all that much.

MS. STEVENS:  Thank you.  So just a final couple questions on this topic.  From your perspective, Mr. Neme, is it fair to say that costs and inflationary pressures will go up if the pace of change or the pace of electrification is as high as forecast, not only in Ontario but across North America?

MR. NEME:  Mr. Stevens, I am not sure I am understanding the question.  The cost of the --


MS. STEVENS:  Sure.  Let me try again:  Assuming that Ontario and all of the neighbouring jurisdictions embark on an electrification path, there is going to be a need for an immense increase across North America of generation capacity.  Right?

MR. NEME:  Absolutely.

MS. STEVENS:  And any time that there is a huge growth in demand, and that requires people, then there are labour pressures, aren't there?

MR. NEME:  There can be.

MS. STEVENS:  Typically, when there are labour pressures, costs go up?

MR. NEME:  Sometimes.

MS. STEVENS:  And fair to say at the same time that there is going to be a certain similarity of the types of materials that are going to be needed to build out generation transmission and distribution.  Right?

MR. NEME:  You mean the raw materials that are needed for those?

MS. STEVENS:  The raw, the refined materials, the materials that make up the generation, transmission and transmission systems, whether it is poles, whether it is wires, whether it is turbines, you know, all manner of inputs, physical inputs to the system?

MR. NEME:  Sure, there will be some of those pressures.  There will also likely be -- at least there is a good chance that there will be economies of scale that put some downward pressure on costs, as demand grows.

MS. STEVENS:  Okay.

MR. NEME:  It is a complicated process.

MS. STEVENS:  Right.  But you would agree that all of these things have to be accommodated within the 25 percent buffer that the IESO has given itself?

MR. NEME:  I believe that the IESO attempted to develop its best estimate of what the costs of a high electrification pathway would be, and presumably they have taken into account whatever information is available about what the likely future costs of all the components of the system would be in order for them to develop that estimate.  And then they have a contingency that is available to address unknowns.  As I said earlier, unknowns can go in both directions.

MS. STEVENS:  Right.  But the one certain unknown we have is that there is no distribution costs in there.  Correct?

MR. NEME:  There are no distribution system costs outside of the contingency.  Correct.

MS. STEVENS:  Right.  Okay.  Let's move on.  I have read through your report, Mr. Neme, and other than some discussion of hydrogen strategy, I can't find any reference anywhere to Ontario government policy.  Have I missed anything?

MR. NEME:  I don't recall if I said anything about Ontario government policy.  It would not have been a principal focus.

MS. STEVENS:  You did talk about government policy in Quebec, New York, Massachusetts, and Canadian federal policy.  Right?

MR. NEME:  I did make reference to the Canadian federal policy and, in discussing the pathways that are being considered in other jurisdictions, where it was applicable referenced their policy.

MS. STEVENS:  Okay.  Is it fair to say that Ontario government policy and the Ontario government's stated priorities are very important factors to consider in determining Ontario's energy future?

MR. NEME:  Sure.

MS. STEVENS:  Okay.  So I would like to move and speak a little bit about the recent "Powering Ontario's Growth" report.  Have you had an opportunity to read that report?

MR. NEME:  Not cover to cover, but I have read the sections that you referenced in your compendium.

MS. STEVENS:  Excellent.  I am certainly not here to try to trick you on anything today.  I sent along my compendium several days ago, and highlighted the things that I intend to talk about, so I am glad we are on the same page there.

Perhaps Mr. Millar, we could mark the Enbridge Gas compendium for examination of Chris Neme, as an exhibit.

MR. MILLAR:  Yes.  Let's call K6.1.
EXHIBIT K6.1:  ENBRIDGE GAS COMPENDIUM FOR PANEL 3.


MS. STEVENS:  Thank you.  Ms. Monforton, I may end up going through this entire document at some point, but for now, I think I will just make my way through our compendium.

MR. MORAN:  Mr. Stevens, for the record, could you remind us when this document was released?

MS. STEVENS:  I am struggling for a precise date, Mr. Moran.  I can tell you that, after a break.  It is around the 3rd/4th/5th of July.  It is within the last couple of weeks.  To my recollection, the first pages of it don't have a precise date on it, which is why are I am struggling.  Is that sufficient for your purposes?

MR. MORAN:  That is sufficient, thanks.

MR. STEVENS:  So this, of course, as you can see -- and if we could please just turn to page 2 of the PDF?  This, of course, as you can see, Mr. Neme, is an official Ontario government report.  Fair to say that the document represents or depicts current Ontario government policy?

MR. NEME:  It is an Ontario government report, so I think it is fair to say in that context that it represents a portion of Ontario government policy.

MS. STEVENS:  Okay.  Thank you.  Sorry, I have just been told by my friends that the report was issued on July 10.

Could we please turn to page 7 of the PDF, and scroll down a little bit, to figure 1.2?  Thank you.  This came up a little bit, I think, in your discussion with Mr. Ladanyi yesterday.  But what the Ontario government is telling us is that as of a few years ago, household consumption in Ontario saw natural gas accounting for 44 percent, gasoline for about 41 and electricity for about 15 percent.  And so taking this into account, if what we are looking at is a broad electrification path, fair to say that something in the order of 85 percent of current household energy consumption needs to be converted to electricity?

MR. NEME:  Probably something on that order of magnitude in a high electrification scenario over three decades.

MS. STEVENS:  I think it goes without saying that is going to be a massive undertaking.  It is replacing a very large amount of current household energy consumption with electricity.  Right?

MR. NEME:  Sure.

MS. STEVENS:  And we are embarking on this.  Is it fair to say we are embarking on this or we are facing this challenge at a time when Ontario does not appear to have enough electricity capacity to meet its current peak needs?  Is that fair?

MR. NEME:  I think that is a little bit misleading.  The capacity shortfalls in the near term are summertime shortfalls, because the Ontario grid is summer-peaking.  I believe that there actually is some capacity headroom in the winter.  And, as I mentioned yesterday, if cold-climate heat pumps are installed, they actually provide cooling-efficiency benefits that would help ameliorate in the near term the summer-peaking shortfalls.

MS. STEVENS:  I see.  Just for reference, I don't need to go there, but at pages 8 and 14 of the PDF, or the compendium, I have included excerpts from the IESO's reliability outlook for the summer of 2023.  You don't have any reason to disagree with their conclusion, Mr. Neme, that Ontario is going to rely on electricity from other jurisdictions to meet peak demand this summer, for somewhere between six and 10 weeks?

MR. NEME:  During those summer weeks?  No, I have no reason to contest that.

MR. STEVENS:  Okay.  Could I ask you, please, Ms. Monforton, to turn to page 17 of the PDF.  And this is a chapter of the Powering Ontario's Growth report about electrification driving electricity demand, among other things.

And if I could ask you to turn to the next page of the compendium, please.  There is a section titled "Electrification."  Have you read through this section, Mr. Neme?

MR. NEME:  I have.

MR. STEVENS:  My read of this is that the Ontario government is talking about what it sees as the upcoming impacts from electrification.  Is that fair?

MR. NEME:  Yes.  Principally focused on transportation.

MR. STEVENS:  You have taken the words out of my mouth.  The main focus in this section seems to be on the electrification of transportation.  And you can see, in the highlighted portion in front of us, that the Ontario government is forecasting very large growth in electricity demand from electric vehicles, growing at something in the order of 17 percent a year or going up fifteenfold between 2024 and 2043.  Is that right?

MR. NEME:  Yes.

MR. STEVENS:  And, certainly, the IESO points to investments in generation being needed to meet that demand.  Right?

MR. NEME:  Yes.

MR. STEVENS:  And these numbers come from -- we can see here that these numbers comes from the IESO's 2022 Annual Planning Outlook, and I have included some excerpts from that document in the compendium.  If you could please turn to page 20, Angela.  Here is the cover page.  And then one more page, please.  If you can make it smaller, just so that we can see all the words on the page.

Essentially, while the planning outlook says we don't know the future, it does say that it is based on the best available information.  And it says, in the middle paragraph, that it is intended to provide sector participants, governments, and others with the data and analysis they need to make informed decisions.  And, as I read Powering Ontario's Growth, this is the information that the Ontario government is relying on.  Right, Mr. Neme?

MR. NEME:  I'm sure this is information that the government is relying on.  I would note that the same report, two pages later, makes reference to the IESO's High Electrification Pathways report discussing it almost as a kind of alternative scenario.  But, yes, I think the part you have highlighted in yellow is what they might be calling a reference-case scenario.

MR. STEVENS:  Okay, thanks.  And if we could please scroll down to page 22 of the PDF; and just a little further.

In these pages, I have excerpted the portions of the IESO's demand forecast that relate to both the residential sector and the transportation sector.  And, as you can see here, at present, the IESO is not forecasting substantial demand increases for electricity from building electrification, or at least from residential building electrification.  Is that fair?

MR. NEME:  I believe, per the preceding paragraph, that they are assuming some amount of electrification resulting from some local policies in the residential sector, but not the kind of wholesale electrification that would be associated province-wide with a commitment to full decarbonization.  I read this as kind of a forecast of what the future would look like, absent any new policy to drive the province to net zero over time.

MR. STEVENS:  Stated differently, this is the forecast based on current policy, isn't it?

MR. NEME:  That's probably fair.

MR. STEVENS:  Okay.  And we can see it's modest growth; it's 1 percent a year.  So it's not no growth and there is some electrification.  There is discussion of heat pumps in this report, to be fair.  But, taken all together, the path of growth is quite modest.  Right?

MR. NEME:  Yes.

MR. STEVENS:  Okay.  And if we could flip down to the next page, 2, please.  Sorry, one more page.

What we see here highlighted, Mr. Neme, on page 24 of the PDF is the source for the Powering Ontario Growth report observation that there is forecast to be substantial increase in electrification of transportation.  Do you agree that the numbers here align with what we just saw in the Powering Ontario's Growth report?

MR. NEME:  I do.

MR. STEVENS:  Okay, thanks.  Now, of course, we know that the Ontario government has initiated its Electrification and Energy Transition Panel, the EETP, to help -- the words in the Ontario government report, at page 27, are that the EETP is to help the government:
"Prepare Ontario's economy for electrification in the energy transition and to take the necessary steps now to ensure that we have the energy infrastructure to support the growing demand for clean energy."
And we know, of course, that this process is under way.

If we could look at page 28, please.  We can see the themes that the EETP is looking at.  And I have highlighted the things that I wanted to take you to -- that a couple of the themes that they are looking at impact the gaseous fuels sector of natural gas.  One is integrated planning between electricity and the fuel sector, and another is reducing barriers to low carbon fuels.  So fair to say that issues relevant to natural gas are certainly being tackled by the EETP?

MR. NEME:  Sure.

MR. STEVENS:  Okay.  And I expect you are aware of this.  If we could turn to page 29, the government says that:
A key input for the EETP is the independent, cost-effective energy pathways study that is going to help understand how Ontario's energy sector can support electrification and the energy transition."

And, as you can see in the second paragraph:
"The study is going to take an integrated, multi-fuel approach to optimize technological options to prepare for electrification in the energy transition."

Do you see that?

MR. NEME:  I do.

MR. STEVENS:  So it is not going to look solely at electrification.  Right?

MR. NEME:  No pathways study looks solely at electrification.

MR. STEVENS:  Well, to be fair, that's what the IESO study did, isn't it?

MR. NEME:  The IESO study was not an economy-wide pathways study.  It was simply a study of what it would take for the electric grid to accommodate a high-electrification pathway to decarbonization.

MR. STEVENS:  Right.  It wasn't looking at any other options.  It was taking, as a given, high electrification.

MR. NEME:  Yes.

MR. STEVENS:  Right, okay.

MR. NEME:  For a different purpose.

MR. STEVENS:  Fair enough.  I was reacting to your statement that no pathways study looks at only one thing.

MR. NEME:  Fair enough.  I don't think of the IESO study as a pathways study, in the sense that it looked at different pathways and tried to identify the economically optimal or the lowest-risk pathway.  It was more could we meet, and what would it cost us to meet, a certain pathway.  A different mission.

MR. STEVENS:  Okay, thanks.  So I think we are on the same page that, sometime in the next year or so -- we don't know the exact timing, but let's say within the next year -- the government will receive or the cost-effective pathway study will be received and also the EETP report will be prepared and provided to government.  Is that a fair expectation from what you know?

MR. NEME:  [Audio dropout]


MR. STEVENS:  And, subsequently or at the same time, we will receive the Ontario government's policy and plans about whether and how and when and if it will implement the findings and recommendations of the EETP.  Right?

MR. NEME:  I don't know what the timing of the Ontario government's response or plans would be in that regard.

MR. STEVENS:  But it will be after, is at least a fair expectation, more than a year, likely more than a year away.



MR. NEME:  I really can't say.



MR. STEVENS:  Okay.  Is it fair to say or would you agree with me that, until these next steps happen, it can't be said that the Ontario government has directed an unambiguous electrification pathway?

MR. NEME:  I think that is fair.



MR. STEVENS:  Okay.  Thanks.  While we are on the topic of the EETP and pathway study, I just want to follow up on a few comments in your report.  Your report says that most independent pathway studies find that an electrification path is most likely.  Is that a fair summary?

MR. NEME:  Most likely and most economical, yes.



MR. STEVENS:  Okay.  And is it fair to say that outcomes of pathway studies depend in part on the existing fuel mix available, infrastructure, and policy direction that are in place for the geography or location that the pathway study is addressing?

MR. NEME:  They certain -- any pathway study needs to account for the way energy is currently used in the jurisdiction, what the building stock looks like, what the geography and weather looks like, a whole variety of inputs that can be sometimes somewhat specific to a given jurisdiction.  I don't know about the last part of your question, which is:  Do they take into account the local policies?

Typically, the purposes of or the purpose of pathway studies is to inform policy, so they do not necessarily start with a given that existing policy is going to remain unchanged.  They tend to be more technological and economic assessments of what is the least cost, least risk, most practical way to get from here to there and then have policy recommendations that flow from that.

MR. STEVENS:  Right.  Okay.  You mentioned -- I apologize if I get this wrong -- either four or five pathway studies within your report.  A couple of them were from New York State and Quebec.  Right?

MR. NEME:  Correct.



MR. STEVENS:  And the New York -- just going to the last point you made about whether policy environment has any implications, I did look at the E3 report from New York, and, at page 2 of that report, so right at the beginning, the E3 describes New York State as having the most aggressive climate targets signed into law in the United States.  So E3 certainly thought that was an important context.  Fair?

MR. NEME:  Fair.  So let me amend my previous statement.  What they are talking about there is what is the endpoint, how much emission reduction do we need to achieve, and then you assess pathway options for getting from here to there.  My statement earlier about not assuming that existing policies remain in place was about a different kind of sets of policies around things like building codes, preferences for different fuels, siting constraints, or siting processes for infrastructure, a whole variety of other things that could affect the pathway from here to there.



MR. STEVENS:  Okay.  Thank you.  I mentioned Quebec.  I think you have agreed with us, in response to our interrogatory 94 found at page 31 of the compendium, that Quebec is already highly electrified and that, in comparison to Ontario, you would -- I don't think you would disagree that Ontario consumes five times as much natural gas, 10 times as much natural gas in the residential sector.  Right?

MR. NEME:  I don't know the exact numbers, but it is much, much higher gas consumption in Ontario than in Quebec.



MR. STEVENS:  So the electrification challenge is different in Quebec.  Isn't it?

MR. NEME:  Well, it is smaller in scale if that is what you mean by "different."



MR. STEVENS:  Okay.  Thanks.  So, in the section of your report about other pathway studies, pages 10 to 19, you don't describe in any detail decarbonization pathway studies exclusive for Ontario.  Is that right?

MR. NEME:  I am unaware of an exclusive-to-Ontario independent pathway studies, so that is correct.



MR. STEVENS:  Right.  By that statement, I believe you are saying that the Path to Net Zero report Enbridge has provided doesn't fit within your definition of "independent"?

MR. NEME:  That is correct.



MR. STEVENS:  Right.  Okay.  So I want to -- there is one pathway study that you do describe in detail that at least includes Ontario.  That is the Canadian Institute for Climate Choices report titled "Canada's Net-Zero Future."  So you are aware of that report, I assume.  Right?

MR. NEME:  I am.



MR. STEVENS:  Great.  Could we please turn to page 36 of the compendium.



MR. MORAN:  Mr. Stevens, again just for the record, will you indicate when this was published?

MR. STEVENS:  It says on the front page "February 2021."

MR. MORAN:  Thank you.

MR. STEVENS:  I think that is maybe one page back in the compendium.  Sorry, I should have introduced it with a cover page.  If we go to the next page, if we could scroll down a little bit, this is an excerpt from that report, Mr. Neme.  It indicates that the author's forecasting projects heat pumps will expand from 2 percent today to 8 to 11 percent by 2030 and 28 to 68 percent by 2050.  Do you see that?

MR. NEME:  I do.



MR. STEVENS:  And that is a lower penetration of heat pumps than you would expect, isn't it?

MR. NEME:  No.  I think you have to consider that the rest of that sentence explains that there is a lot of other electric heat that is assumed to be supplied by electrical resistance baseboard, accounting for another 24 to 33 percent of households.  So the electric heat component is the sum of those two sets of numbers.

MR. STEVENS:  Right, and so we see below the estimate that electric heating would heat 52 to 100 percent of households?

MR. NEME:  Yes.



MR. STEVENS:  So there might be a 20 percent jump; there might be a 70 percent jump.  That is a big range, isn't it?

MR. NEME:  It is.



MR. STEVENS:  Okay.  Thanks.



MR. NEME:  Well, excuse me.  If I could interrupt, it is not a 20 percent jump.  It is more like a 22 percentage-point jump.  That is more like a 70 percent increase to a 300 percent increase.



MR. STEVENS:  Fair point.  Thank you.  There is a note, if we go back up just little bit, please, Angela, that, to make these measures ready for mass adoption, we are going to need significant evolution of the nation's electrical grids.  Fair?

MR. NEME:  Absolutely.  I think that is a common theme to any assessment of net-zero-emissions pathways studies.



MR. STEVENS:  Right.  Okay.  Thank you.  So can we please turn to page 38 of the compendium.  We are still in the same study, and this is a discussion of what are called clean gases.  And, for context, I understand those to include, if not exclusively be, RNG and hydrogen.  Is that a fair reading?

MR. NEME:  Yes, for buildings.



MR. STEVENS:  Right, sorry.  But the context in which the clean gases phrase is used here includes RNG and hydrogen?

MR. NEME:  It includes RNG and hydrogen.  I don't recall the extent to which they would have looked at biodiesel for example as a substitute for some homes that currently use fuel oil for space heating.  I just don't recall whether that was part of their analysis.

MR. STEVENS:  Right.  Okay.  And you can see up at the top of the right side that, by 2050, the authors project that clean gases could provide a total amount of energy equivalent to 32 percent of today's natural gas from buildings.  Right?

MR. NEME:  Yes.  That was the most optimistic estimate.  The most pessimistic estimate was, you know, close to zero, at least for residential buildings.

MR. STEVENS:  And -- I am sorry, I cut you off.

MR. NEME:  I said, at least for residential buildings.

MR. STEVENS:  Right.  And there is discussion of not just RNG, but even second generation feedstocks for RNG.  Do you recall seeing that in the report?

MR. NEME:  I don't recall the reference to second generation feedstocks, but I will take your word for it.

MR. STEVENS:  Okay, thanks.  Fair to say that if the 32 percent of natural gas demand that remains is replaced with hydrogen, then the volumes will be higher than one third of current volumes.  Right?

MR. NEME:  I am sorry, could you restate that question?  I am not sure I follow.

MR. STEVENS:  Sure.  I mean, I understand what you are saying, that the 32 percent of today's natural gas demand remaining in 2050 is, you know, a bound.  It might be a high number.  I am asking you to accept that number.  And I am asking if a portion of that, if a large portion of that remaining clean gas volume was hydrogen, then the total throughput, remaining throughput, would be higher than 32 percent of today's demand.  Right?

MR. NEME:  Let me see if I am understanding what you are asking.  Are you saying that if that 32 percent was all hydrogen that, on a volumetric basis, it would be a higher percentage of today's natural gas volume?  Or are you asking about on an energy basis, instead?

MR. STEVENS:  I am asking on a volume basis, Mr. Neme, the first of your two propositions.

MR. NEME:  Okay.  So yes, to the extent that any of that 32 percent is hydrogen, because you need roughly three times the volume of hydrogen to produce the same amount of energy as methane, then, as a percent of today's volume, that 32 percent number could grow.  It could be larger.

MR. STEVENS:  Okay.  Thank you.  So I want to move on just a little bit.  While I was on the Canadian Climate Institute website I came across another article that was interesting to me and that seemed relevant that I want to discuss briefly.  And it starts at page 40 of our compendium.

This is an article about hybrid heat in Quebec, which is something I think has come up a little bit in testimony over the last number of days.  Have you had an opportunity to read this article, Mr. Neme?

MR. NEME:  I have.

MR. STEVENS:  Okay.  Great.  As the title says, this is about Énergir and Hydro Quebec's collaboration on building heat decarbonization.  If I could ask you please to flip down to the next page, Angela?  And one more page.  The highlight is gone.  Okay.  I am sorry.  So if you could please go to page 41 of the PDF.  And I will draw your attention to, I apologize, the highlights that are on my version but they are not here.

So I wanted to draw your attention first to the main paragraph under the heading, "Dual energy agreement."  As you can see, there is the description here that there is a partnership between the utilities to convert natural gas heating systems into systems supplied by both electricity and natural gas.  Essentially, natural gas would be used for peak cold and electricity would be used for heating at other times.  And this is a way to maximize the benefit of both systems is what it says in the final sentence.

If we can flip down just to the next page, to the top, yes.  We can see that any new or existing Énergir customer -- we are in the second paragraph -- who wants to convert, can benefit from grants funded by the government and Hydro Quebec.  And we can see that there will be a reduction in natural gas consumption, some increase in electrical requirements.  But then ultimately we can see in the last paragraph before the table that there is a savings of almost $2 billion compared to full electrification.

And my understanding is that savings comes through reducing the peak demands on the electricity system from what they otherwise would be.  Is that a fair -- does that fit with your understanding, Mr. Neme?

MR. NEME:  I think I would characterize it a little bit differently than what -- than the way that you just did.  The $2.7 billion in savings is not a net savings.  That is, it is not if we look at all of the costs of this strategy, you know, what is the net savings relative to the alternative.  It is simply the cost savings associated with not having to build as much new peak generating capacity by 2030.  There may be -- there undoubtedly are countervailing costs on the other side of the equation, but this is focusing on just that one piece.

MR. STEVENS:  I see.  Okay.  Thank you.  Fair to say at least on the face of it, this is an approach that is supported by each of the gas utility, the electricity utility, and the government?

MR. NEME:  That is my understanding.

MR. STEVENS:  It is an approach that at least in their minds makes sense even in a high electrification jurisdiction.

MR. NEME:  Well, you say even in a high electrification jurisdiction, as if that is something that makes it easier.  I would argue that it is something that makes it more difficult, because Quebec, unlike Ontario, is currently winter peaking.  As a result, any full electrification would add -- that takes place today and through 2030, would add to the winter peak, whereas in Ontario, at least in the short run, the opposite is true; it would fill a winter valley and potentially provide some summer peak savings.  So I think it is a little bit different scenario in the short run.

In the long run, if there were to be significant electrification in Ontario, it too would be become winter peaking.  And then you simply have to make an assessment, policymakers need to make an assessment about what the appropriate cost trade-offs are with respect to dealing with the costs on the electric grid versus the alternatives.

MR. STEVENS:  Right.  Fair enough.  When we are talking about the cost trade-offs and decisions that have to be made, it is a good transition to what is happening in Ontario.

Could you please turn to page 46 of the compendium, Angela?  And we are back to the Powering Ontario's Growth report.  And what we have here is a description of what is called the "Clean Home Heating Initiative."  And essentially -- have you had a chance to read this, Mr. Neme?

MR. NEME:  Yes.

MR. STEVENS:  And, essentially, I would characterize this as a somewhat similar approach to what we see in Quebec.  It is government support for hybrid heating solutions.  Right?

MR. NEME:  I think it's very different than what you just laid out for Quebec.  This is more like a kind of pilot program, where I believe the Quebec initiative is more wide-ranging.

MR. STEVENS:  Right, fair enough.  The scale is different, but the tool is similar.

MR. NEME:  Yes.  They are testing hybrid heating solutions.  I believe that Enbridge even got approval in its last ESM proceeding to provide rebates for hybrid heating solutions.

MR. STEVENS:  And this is an approach that, if we were able to find capacity on a local electricity grid -- and I recognize that is not a sure thing in every part of the province, even today -- but, if we could find that capacity, this is something that is scalable, isn't it?

MR. NEME:  I am not sure what you mean by, If we could find the capacity.  Can you clarify?

MR. STEVENS:  Sure.  My understanding is that concerns are expressed by local system operators that, if everybody on a street quietly got an EV and quietly changed over to hybrid heating, the distribution infrastructure could not support all of that extra load.  I mean, it's quite different from a new subdivision, where you have to get approval for a connection and some sort of capacity analysis.  You know, people make these decisions without telling their distributor all the time and, if they all do it at once, it puts the grid at risk, is my understanding.  So that's why I'm talking about available capacity.

MR. NEME:  Okay.  With that clarification, can you repeat your question?

MR. STEVENS:  Sure.  I mean, assuming that the concern that I raised doesn't arise in a particular geography, otherwise, the Clean Home Heating Initiative approach, even though it is a pilot right now, it is a scalable project.  It's something that could be rolled out much more broadly.

MR. NEME:  Two things.  First, to some extent, it's a scalable approach, at least in the near term.  The potential constraint on its scalability is the limited availability of RNG in the long run to serve the peak heating load that will be met with gaseous fuels with a hybrid system.  Is there enough RNG to enable that to happen if everybody has gone down this route?  So that's a longer-term scalability question.

With respect to your clarification about the electric grid, if you have a hybrid system, I'm not sure why that's even an issue, because, by definition, you are flipping over to the gas portion of the hybrid heating system at the time of winter peak.

MR. STEVENS:  Well, that may be, but we are currently a summer-peaking jurisdiction, aren't we?

MR. NEME:  You are, but there could be -- but, as you pointed out, if you have numerous households on a given street or a given community that decide to make the switch to electrification, there could be some local distribution costs incurred if they go all electric.  But, if they go hybrid, I'm not sure what the issue would be.  That's why I was little confused about your caveat about if the local distribution system can handle it.

MR. STEVENS:  Right.  Okay, thank you.  I am looking at my time.  I know we started a little late, but I am aiming to be done by 11:00.  So I think I'll move along now and maybe skip over a few things.  You will be disappointed if I don't get to everything in my compendium, but I am going to do my best to meet our time limits.

The next thing I wanted to talk to you about is a totally different topic.  You are aware, Mr. Neme, that one of the issues in this case can is whether Enbridge Gas should have an increase to its equity thickness?

MR. NEME:  I am aware of that.

MR. STEVENS:  So I've read your report, and your report, either directly or indirectly, speaks to most of the outstanding revenue requirement issues in this case, whether it's capital spending, customer attachments, IRP, depreciation costs, but you don't make any mention of equity thickness, do you?

MR. NEME:  I do not.

MR. STEVENS:  And were you asked not to address this by GEC and Environmental Defence?

MR. NEME:  No.  We knew that IGUA was putting its own witness on this topic and did not want to have redundant testimony, and then whatever added costs that might bring.  Therefore, my testimony focused on the topics that I addressed.

MR. STEVENS:  Right.  And you wouldn't put yourself forward as an expert on equity thickness in any event, I assume?

MR. NEME:  I would not.

MR. STEVENS:  Right.  Now, are you aware of the Ontario Energy Board's policy that capital structure, or equity thickness, is only to be reviewed where there is a significant change in the financial, business, or corporate fundamentals or risks of a regulated utility?

MR. NEME:  I heard your discussion with Dr. Hopkins about this yesterday, but that is the extent of my understanding of that topic.

MR. STEVENS:  Okay.  And, just for reference, I am not making this up; it's on page 74 of our compendium.  I'm sorry, I should have put this in front of you before.  And this is an excerpt from the OEB's Cost of Capital report, I believe from 2009.  And, if we scroll down just a little bit, you'll see highlighted the proposition that I just put to you.

And I will just say to you, Mr. Neme -- and hopefully you can take this, subject to check -- that the equity thickness for Enbridge Gas Distribution and Union Gas were last reviewed in their 2013 rates proceedings.  I assume you don't have any reason to disagree with that?

MR. NEME:  I am not familiar with that at all.

MR. STEVENS:  Okay.  Now, your report says, at page 4, that there is a growing risk that current, and any new, gas capital assets will become underutilized, if not stranded.  Do you remember that?

MR. NEME:  Yes.

MR. STEVENS:  And your report proposes a number of ways to mitigate these risks, but my sense is that you see the risks as increasing even if your proposed measures were adopted.  Is that fair?

MR. NEME:  I think, in the long run, that's probably fair.  Although I believe that the proposals that I have made would substantially mitigate those risks.

MR. STEVENS:  Right.   But they would all have to be adopted, right, in order for the risks to be mitigated?

MR. NEME:  Yes, I think that's fair.

MR. STEVENS:  So, with all that in mind, Mr. Neme -- actually, could you please pull up page 75 of the compendium, Angela, and just the highlighted portion.

This is the proposition that I would like to put to you, Mr. Neme.  With everything we just talked about in the last couple of minutes, do you agree with the position of Enbridge Gas and the conclusion from its experts that Enbridge Gas's overall risk has significantly increased since 2012?

MR. NEME:  I think it's hard to answer that question in the abstract.  I think timing is really important.  That may be true at a high, conceptual level, without getting into the details of finances.

In the long run, I wouldn't say that that's necessarily true in the near term.

MR. STEVENS:  So, in the near term, your proposition -- sorry, can you just remind me, please.  I believe, for this case, you have been qualified as an expert in the -- I apologize; I am going to get the wording wrong -- but something to the effect of the evolution of gas utilities in the face of energy transition?  I am sure Mr. Poch can correct me and give me the proper words.



MR. POCH:  I think the phrasing we used was "energy transition planning," an expert in energy transition planning.

MR. STEVENS:  Thank you.  In that context, Mr. Neme, you have told us about all of the risks that Enbridge, its ratepayers, and the province are facing from energy transition.  So I am just finding it very hard to jive that with your view that there has been no meaningful change or there has been no significant change in Enbridge Gas' risk since 2012.



MR. NEME:  Well, to be clear, I don't think that is what I just said.  The point I was trying to make in response to your previous question is that I think there is an important distinction to be drawn between risk in the near term and risk in the long term, and, even then -- and I want to be careful here because this is not a topic that I delved into, as you noted, so I haven't tried to do any assessment of how to monetize any of this or develop an understanding of where the Board would likely go in its regulation with respect to long-term risk.  But it is possible that there may be more risk in the long run.  I just haven't seen anything or you haven't presented me anything that suggests that that risk exists in the next 5 years, for example.



MR. STEVENS:  I see.  Okay.  Thank you.  Well, I will move along because I do want to finish on time.  And so I would like to go to the end part of my compendium, starting at page 77 of the PDF.  This is your report, Mr. Neme.  What I have done is I have reproduced the first number of pages or the early number of pages, where you have set out in summary form your recommendations.  I just want to speak with you briefly about a few of your recommendations.  So your first two recommendations -- if we could scroll down just a little bit, please?  That is great.  Your first two recommendations are that the customer-revenue horizon should be shortened from 40 to 15 years in determining the feasibility of new connections and infill connections.  Do I have that generally right?

MR. NEME:  No, I don't think it is with respect to informing the feasibility of new connections and infill connections.  It is --


MR. STEVENS:  Sorry.  Are you able to speak closer to your microphone?  I'm having difficulty hearing you.

MR. NEME:  Yes.  I am sorry.  I thought you said that the recommendation had to do with the feasibility of new connections.  The intent of the recommendation here was to shorten the revenue horizon for both new connections and infill, to reduce the subsidy that is being paid by existing gas ratepayers to those new customers.



MR. STEVENS:  Right.  Well, so I have a couple of questions about that, but, first, when I say "the feasibility guidelines," what I am speaking to is the economic feasibility calculations that the utility makes in deciding whether it can connect a customer without a contribution in aid of construction.

MR. NEME:  I see.

MR. STEVENS:  So are we speaking about roughly the same thing here?

MR. NEME:  Yes.



MR. STEVENS:  Okay.  When you talk about existing customers paying for new customers, taking your example of a revenue horizon of 15 years, would you agree with me that, over the course of that 15 years, the new customer will in fact pay for itself?

MR. NEME:  If you limit the support to the new customers such that they can pay for themselves within 15 years, then, yes, by definition over 15 years they would; the added revenue that they would bring to the system would cover that up-front subsidy.



MR. STEVENS:  Right, so, ultimately, there is no subsidy?

MR. NEME:  Ultimately, if they stay on the system for all 15 of those years, yes.



MR. STEVENS:  And that is the way that the gas-system expansion and frankly the electricity-system expansions have been happening up to today's date.  Right?  Putting aside the number of years of the horizon, the general principle that new customers pay for themselves over time is what has always been done.  Right?

MR. NEME:  Yes, but I think that there are two fundamental differences to point out.  One is that nobody is ever going to leave the electric system.  You need electricity no matter what.  It is more of a discretionary choice with respect to natural gas.  That is point number 1.  Point number 2 is that the world has changed since this policy was first put in place, on the gas side I think in the late '90s maybe.  It has been a while.  The way the world has changed is that we now face the need to decarbonize our economy over the next three decades, and we know that supplies of RNG, for example, are very limited and that every study suggests that significant amount of electrification is going to have to happen even in the scenarios that emphasize biofuels.  And so there is a significant risk that customers who join the gas system today will not be on the gas system 40 years from now.



MR. STEVENS:  Okay.  Thank you.  So you suggest a specific time frame of 15 years in terms of the customer-revenue horizon, as you call it.  The distribution system code for electricity has a 25-year revenue horizon.  Why would you be recommending something different from symmetry, why 15 years for gas and 25 years for electricity?

MR. NEME:  Well, for the reason I just articulated.  There is no risk anyone who gets connected to the electric grid is going to leave.  They need electricity.  They are going to need electricity in the future, no matter what, for lighting, refrigeration, whatever, for at least something.  That situation is not the same on the natural gas side, where they could exit the system and function just fine without natural gas in the future.



MR. STEVENS:  Right, fair to say.  I mean maybe this is just something you see in crazy newspaper articles, but lots of talk about people going off the grid, powering their own homes with their own power.  Those people would disconnect from the electricity system, wouldn't they?

MR. NEME:  Conceptually, that could happen, but it is not just a question of powering your own home.  You also have to have pretty massive amounts of storage, battery storage, so that, however it is that you are powering your own home, you can deal with the peaks and valleys of when electricity is being generated and when it isn't.  Those options have existed for a while, and the experience is that the number of customers who do that is pretty tiny.



MR. STEVENS:  I see.  Okay.  I understand that the 15-year proposal you have is loosely tied to the sort of operating life of heating equipment that a new customer would install.  Is that fair?

MR. NEME:  Heating and water heating equipment, both, yes.

MR. STEVENS:  And that the proposition is the customer is unlikely to switch; while it is expensive, HVAC equipment is still running well, but, when the customer comes to a replacement decision, that is when they may determine that they would adopt electric heat.  Do I have that right?

MR. NEME:  Yes, I would say that they are more likely to switch at the time or close to the time that their heating system would need be replaced anyway.  It's possible that they may want to switch earlier, depending on government policies that could arise or changes in fuel prices and so on, but it is more likely that it will be close to the time that they would otherwise replace their heating system.



MR. STEVENS:  Right, and you have said in your report that the life of a new furnace is 18 years.  That is at page 43.  Do I have that right?

MR. NEME:  That is the best estimate that is currently being used or has historically been used in your DSM programs.

MR. STEVENS:  And furnaces can run longer than that.  Right?

MR. NEME:  Sure, and they can run shorter than that.  That is an average.

MR. STEVENS:  Right.  And it is not case that -- we can't look into our crystal ball and assume that everybody who is making a replacement decision 18 years from now, 20 years from now, is going to electrify.  Right?

MR. NEME:  You can't make the determination that everybody is going to electrify at the time that their heating system gets replaced; that is fair.  And actually, I should also note that it could also be when their central air conditioner fails, or it needs to be replaced because the heat pump can be a logical investment at that time.  But in either case, you can't assume that everybody is going to make that transition at that time.  But if we are on a path to decarbonization, there is a decent chance that many will.

MR. STEVENS:  Sure.  But if 18 years from now, 20 years from now, my new furnace fails, I might decide to get a gas heat pump.  And there might have been great improvements in gas heat pump technology, the same way there has been in cold-climate heat pump technology over the past five to seven years.  Right?

MR. NEME:  Cold-climate heat pump technology has been around now for over 10 years, and evolving gas heat pumps are still not really commercially available in the residential sector.  But it is certainly possible that 15 or 20 years from now, they will have improved, relative to where they are today.  But it is not just a question of whether a gas heat pump is available.  It is whether there is a enough of a decarbonized fuel available to feed that system for a large number of customers.

MR. STEVENS:  Okay.  You talked about E.B.O. 188.  I am not sure if you called it that, but the Ontario Energy Board policy that set the feasibility guidelines for gas distributors, customer attachments or customer additions.  And you won't be surprised to hear that that policy was set through a lengthy and detailed proceeding where many parties had the opportunity to participate, provide evidence, provide proposals and ultimately participate in a lengthy ADR process?

MR. NEME:  Very much like this proceeding?

MR. STEVENS:  Well, to be fair, Mr. Neme, my read is that you have provided approximately two and a half pages of evidence on customer revenue horizon and customer attachments.  Is that right?

MR. NEME:  Subject to check.

MR. STEVENS:  And no other party has provided any evidence on this topic.  Correct?

MR. NEME:  Not that I am aware of.

MR. STEVENS:  And in fact, you are not being presented as an expert in customer attachment feasibility guidelines, are you?

MR. NEME:  I am not sure what that means.  This is a pretty simple conceptual concept.  How much subsidy are we prepared to have existing ratepayers give to new customers to pay for their connection under the presumption that it will be paid back over time, and what is the reasonableness of that construct.  It is not all that complicated.

MR. STEVENS:  You are not an expert, Mr. Neme, on looking at all the different options and understanding the impacts on different players, and you haven't prepared any analysis as to whether, you know, 15 years, 18 years, 20 years, 25 years, 30 years is the appropriate revenue horizon, have you?

MR. NEME:  No, I disagree with that.  I don't think there is a mathematical formula that will give you the answer of what is the right number of years.  It is a question of two things:  One, how do you judge the risk that customers may not be there for the entire duration of the revenue horizon time frame.

Secondly -- actually maybe three things.  Secondly, what expectations from a policy perspective do you have about whether customers over and above paying for their cost of connection should have in terms of contributing to the cost of the rest of the system and, thirdly, to what extent as policymakers -- I am now thinking of regulators
-- do they think it is appropriate to essentially create a market distortion that influences builders on which type of fuel that should be used for a customer's space heating.

Those are conceptual policy concepts -- sorry for the redundancy of the word "conceptual" there -- that are not something that can be resolved with a mathematical formula or a calculation.

MR. STEVENS:  Okay.  But we don't have any evidence on those policy concepts either, do we?  I mean, we have your two and a half pages and we have -- to be fair to you, we have your full report, which is talking about your views of the future use of the gas system.  But we don't have anybody who is specifically engaging on these questions in the context of customer attachment policy, do we? I mean, it is probably an unfair question to you, Mr. Neme, because you can only speak for yourself.  So maybe I should move on from there.  I don't want to stop you from answering, but I don't want to put you on the spot to answer a question that probably is a more broad argument.  It is really more argument, I suppose.

MR. NEME:  I am not sure I have completely followed the question, at any rate.

MR. STEVENS:  Okay.  So I probably have 10 minutes or less remaining, Commissioner.  So I am in your hands as to how to finish off.

MR. MORAN:  Mr. Stevens, why don't you just finish out your 10 minutes, then, and we will take the morning break.

MR. STEVENS:  Thank you.

MR. MORAN:  You are holding us hostage for caffeine, here.

MR. STEVENS:  I will keep that in mind.  Well, both Mr. Neme and myself will keep that in mind.

MR. POCH:  I am wondering if I can just suggest, Mr. Neme, if you happen to have a book handy to slide under your laptop and keep your hands away from the front of your laptop, that might help the reporter.

MR. NEME:  Can I try that, at the break?

MR. POCH:  Yes, of course.

MR. STEVENS:  So just a couple more questions on the customer revenue horizon.  First of all, I am curious as to how a 15-year customer revenue horizon is consistent with the Ontario-government-directed community expansion projects, given my understanding that they will almost immediately become infeasible with that change?

MR. NEME:  I am not intimate enough, or intimately aware of all of the details of the government's guidance on those community expansion projects.  What I can say is that reducing the revenue horizon from 40 to 15 years generally for the system seems like an eminently reasonable policy.  I could see a reasonable argument for eliminating it altogether, the connection subsidies altogether.  So I think this is a reasonable proposal for the system as a whole.  If there is specific government direction that might force it to be different in some locale, you know, that can be an issue that is addressed by the Board.

MR. STEVENS:  Okay, thanks.  And is it fair for me to observe that reducing the customer revenue horizon from 40 years to 15 years could have negative impacts on the Ontario government's plans to quickly add 1.5 million homes?

MR. NEME:  No, I would not reach that conclusion at all.  Generally speaking, my expectation is that the cost of building an all-electric home where you can substitute a cold-climate heat pump, not just for the gas furnace but also for the central air conditioner that is typically installed in a new home, and eliminate all of the cost of putting gas pipe to the different gas appliances into the home can be the similar cost, the same cost or less as building a gas home.

So I don't see that going all electric has -- and this is not a requirement of all electric.  This is just a requirement that any new connection pay for itself more quickly.  I don't see how that would have any adverse effect on the ability to add new housing to the province.

MS. STEVENS:  I see.  And are you confident there is existing sufficient distribution, transmission, and generation capacity to connect 1.5 million new homes to the electricity grid in relatively short order?  Taking into account that we already have a shortfall this summer.

MR. NEME:  You say, "In relatively short order."  What's the time horizon for that 1.5 million new homes?  Wasn't it 10 years?

MS. STEVENS:  I do have an excerpt from the Ontario policy in my compendium that we could look at, but my understanding is that it is by the year 2030.

MR. NEME:  Okay.  So that's a lot of new housing to be built.  Can the existing grid handle it?  I haven't done that analysis or calculation.  There may need to be some, at least by 2030, new capacity added to the system; but, again, I'll come back to a point I've made couple of times earlier, which is that, at least in the near term, in a summer-peaking province, there is head room to add electric load in the winter.  And the cold-climate heat pump we are talking about would also provide some summer peak capacity savings, so they could actually be beneficial in the near term.

Furthermore, new construction these days can be a lot more efficient, so the amount of load added to the system is likely to be a lot more modest than it is for a pre-existing building.  So I don't see that as a constraint.

MS. STEVENS:  I see, okay.  But you would agree me that both these 1.5 million new homes, as well as rapid adoption of electric vehicles, are all net new load for the electricity system if they all come online between now and 2030?

MR. NEME:  Sure.  Sure.

MS. STEVENS:  Okay.

MR. NEME:  But remember again that what we're doing -- one of the things that will be happening with this policy is removing what is, in essence, an economic distortion in the market right now that discourages electrification.

MS. STEVENS:  Okay.  Just before we get to our caffeine, I have one last little area to ask you about, and that's your recommendations number 4 and 7.  And these are recommendations to have Enbridge Gas assess and report back on various depreciation approaches and to have the OEB consider a segregated fund for site restoration, based on a third-party report that has yet to be written.

So do I understand that your recommendation to the OEB is that both issue 15 and issue 16 in this case, that's depreciation costs and segregated fund, that both of those issues should be deferred?

MR. NEME:  Well, until there is additional analysis that could be used to inform the decision.  I don't think they need to be deferred for very long, but yes.

MS. STEVENS:  I see.  So you know that, on depreciation, the OEB has reports from three different experts.  Right?

MR. NEME:  Yes.

MS. STEVENS:  But that's not enough?

MR. NEME:  Well, let me say this.  The Board, if it wanted to, could also adopt a recommendation for modification of depreciation approaches in the interim, and then refine it based on a new study that comes back.  I just think it's problematic to suggest that we would need to wait another five years for that to happen.

MS. STEVENS:  And, certainly, I am really asking you what your proposal is.  And, I mean, I think you partly answered it, as to how rates would be set in 2024 if we don't have any -- if we are pushing the consideration of depreciation down the road until we have more reports.

MR. NEME:  Yes.  The Board could make a decision now, but at least have the opportunity to revisit it in the very near term with additional information.

MS. STEVENS:  I see.  And your recommendation is similar, or symmetrical, for site restoration costs?  Or, I'm sorry, a segregated fund for site restoration costs?

MR. NEME:  Yes.  I'm not sure that anything needs to change there.  There isn't such a fund today, and the question is:  Should one be added in the future?  That could be addressed following the development of an independent report that comes back a year from now.

MS. STEVENS:  Right.  But we've known that that's on the OEB's issues list since January.  Right?

MR. NEME:  Yes.

MS. STEVENS:  And, prior to that, Enbridge Gas filed its evidence explaining its position as to why this isn't needed.  Right?

MR. NEME:  Yes.

MS. STEVENS:  Now, I assume you're not an expert in either depreciation or segregated funds?

MR. NEME:  No.

MS. STEVENS:  So you wouldn't have written a -- I'm sorry, go ahead.

MR. NEME:  I wouldn't write those reports, that's correct.

MS. STEVENS:  Right.  But I think we can conclude that the folks who are instructing you decided not to file their own evidence on these items in this case.  Right?

MR. NEME:  There is no witness from EDF or GEC on these topics besides myself.

MS. STEVENS:  Right.  Well, thank you very much.  Those are my questions.

MR. NEME:  Thank you.

MR. POCH:  Mr. Chairman, I am wondering if you could leave the sound system on for Mr. Neme and the reporter, and myself, just to see if we can improve the sound a bit.

MR. MORAN:  Yes.  We will let our technical support folks do that for you.  We will take the morning break and we will resume in 15 minutes.
--- Recess taken at 11:11 a.m.
--- On resuming at 11:27 a.m.

MR. MORAN:  We are ready to continue.  I think, APPrO, you are up next.  Mr. Boyle?
Cross-Examination by Mr. Boyle:


MR. BOYLE:  Thank you, Mr. Chair.  I guess, good morning.  My name is Colm Boyle, and I am from Borden Ladner Gervais, and I am legal counsel to the Association of Power Producers of Ontario.  To start off, can we are mark the APPrO compendium in this proceeding?

MR. MILLAR:  Mr. Chair, we will call that K6.2.
EXHIBIT K6.2:  APPRO COMPENDIUM FOR PANEL 3.


MR. BOYLE:  So, to start things off here, I would like to go to the conclusion at page 8 of your report, about the current cost effectiveness of electrification.  So, apologies, the highlighting that I did in my compendium did not come through.  It appears that our e-mail filter cleaned it out when it got sent over.

I guess I would like to go to the sixth bullet there.  So your conclusion at this bullet is that full electrification of homes is already highly cost effective.  And so this conclusion comes from -- if we could jump to page 22 of the report, where, based on a number of assumptions, you have come up with a net present value of about $16,749 of the net present value of electrification of a Toronto home.  Am I understanding that correctly?

MR. NEME:  Yes.



MR. BOYLE:  For this 16,000 value, what was the rate of return and payback period for this analysis?

MR. NEME:  I am sorry.  The rate of return on what?

MR. BOYLE:  So, if you are investing in a heat pump and you are saying it pays back $16,000 over 18 years, there is a rate of return that you can calculate based on the cashflows that come out of that.  Do you have that number?

MR. NEME:  To the customer.



MR. BOYLE:  To the customer, yes.



MR. NEME:  I haven't computed it, but, if you look at the assumptions in my analysis, you can see that it is cost effective from day one because the capital of the cold-climate heat pump with the rebates that are currently available to the customer is less than the capital cost of the furnace and central air conditioner that would otherwise have been replaced, and the energy bill savings are positive from day one, as well.  So the payback period is day one.



MR. BOYLE:  Yes, assuming that those policy things stay in place, right, from the government, like the rebates and...

MR. NEME:  Well, assuming, sure, assuming that those things stay in place and that a whole bunch of other things that are embedded in the analysis stay as they currently are, too.  That is the situation we are always wrestling with when we're trying to do these kinds of analyses.



MR. BOYLE:  Okay.  So I guess, when you are doing this analysis, you are also assuming that the rates came from Toronto Hydro.  Correct?

MR. NEME:  Yes.



MR. BOYLE:  So, when you filed the spreadsheet along with this conclusion of $16,000 to support that analysis, one of the assumptions you've made in there was holding electricity prices constant.  Correct?

MR. NEME:  I assumed that both electricity prices and gas prices would be held constant in real terms.  So, in other words, I assumed that they would grow at the rate of inflation.

MR. BOYLE:  And that rate of inflation you said --


MR. NEME:  Except for the carbon tax.



MR. BOYLE:  And you said that rate of inflation was 2 percent.  Correct?

MR. NEME:  No, I didn't have to make an assumption about the rate of inflation.  I just analyzed everything in real dollars, which nets out to whatever the inflation would be in the future.



MR. BOYLE:  But this assumption -- so you have acknowledged previously that the electricity grid would need to grow substantially, and there would be rate impacts to customers.  Right?

MR. NEME:  If we were to embark on a high-electrification scenario pathway, yes, that would be true in the medium to longer term, at least.



MR. BOYLE:  So the assumption that electricity prices will more or less stay the same subject to inflation isn't quite right, is it?

MR. NEME:  Well, not in that scenario, but in that scenario the gas costs would also go up because whatever consumption is remaining on the gas side would have to be fed by much more renewable gas.  And so one would have to look at it on both sides of the equation, which is why I started with an analysis that is based on current prices, assuming they just grow with inflation.

And then I did a second analysis that is a little cruder, but looked at:  Well, what if electricity prices went up by the 20 to 30 percent -- if I use the midpoint, the 25 percent that the IESO forecast -- and then let's assume that, on the gas side as the alternative, the gas price increases to a level that is consistent with what would be the market-clearing price for renewable gas under high demand for RNG, and the economics actually get even better in that analysis, substantially better.

MR. BOYLE:  So I guess I would like to explore that a little bit, then.  In your previous conversations with Mr. Stevens, he took you to the IESO report, the Pathways report.  If you could, just pull up page 4 of that report.  So, at the very top there, you can see that, in all, the bulk system expansion would require an investment of $375- to $425 billion.  So "bulk system" is a defined term in the IESO context, and that means "the generation and transmission components of the electric system."  So then, if we jump down to page 32 -- keep going down a little bit.  Keep going.  That paragraph there, where it talks about the $375- to $425-billion again, it says that the rate increase would be about 20 percent to 30 percent for the bulk system, which would be just transmission and generation.



MR. NEME:  Yes.



MR. BOYLE:  So then, if we go to --



MR. MORAN:  Sorry, Mr. Boyle, if I could just stop you for a minute.  I am looking at that paragraph where you are referencing the 20 to 30 percent from unit rates.

MR. BOYLE:  Yes.

MR. MORAN:  Are you assuming that is a discussion of electricity customer rates?

MR. BOYLE:  Correct.  Yes.

MR. MORAN:  Thank you.



MR. BOYLE:  Then, if we go to page 9 of my compendium, if we zoom in a little bit there, it is the last sentence in the second paragraph or last two sentences.  So, in that, so Toronto Hydro has looked at this and said, "For full electrification, we need to increase our rates 8 to 9 percent from 2025 to 2029, which is four times greater than inflation, "and 5 to 6 percent for 2030 to 2034", and there could be increases following that.  So you would agree with me that it is the 20 to 30 percent plus this rate increase by Toronto Hydro?

MR. NEME:  No, because as I explained to Mr. Stevens earlier, that 20 to 30 percent includes a 25 percent contingency cost that the IESO included in its analysis in part to account for the impacts of distribution-system costs.



MR. BOYLE:  But those costs are in reference to the bulk system.



MR. NEME:  Yes, but -- I can find you the reference if you would want to give me a couple of minutes, but, in this report, it says, we added a 25 percent contingency that is included in those numbers, that 20 to 30 percent, and the reason we -- one of the reasons we did it was to account for increased distribution system costs, even though we didn't specifically study them.

So it just like a proxy; they didn't do, like, a detailed analysis.  But they did put a contingency in their estimates of the cost in order in part to cover these distribution system cost increases.

MR. BOYLE:  I guess what you are saying is that the bulk transmission rates would then be a 75 -- I guess you take three quarters of the 20 to 30 percent.  Correct?

MR. NEME:  I think it is slightly different than that.  I think it would be 80 percent, because it would be dividing by 1.25.

MR. BOYLE:  Okay.  Anyways, your analysis on rates does not -- your analysis to come to that $16,000 doesn't include these rate increases.  Correct?

MR. NEME:  The first part of my analysis that estimated the nearly $17,000 net present value in benefits is based on current gas prices and current electricity prices.  That is the starting point, and assumed that both of them would grow at the rate of inflation.

I have a second part of my analysis that says if we are going into a decarbonized world, and we are going to have a high electrification scenario, how much would the electricity prices increase or, alternatively, if we had the customer staying on gas and that gas was being supplied by -- principally by renewable natural gas at what will likely be the market clearing price for that renewable natural gas, how does that change the economics.  This is presented in table 4 of my evidence on page 25.

And it shows that when you go to this decarbonized world that, even with a 25 percent increase in electricity prices, the heat pump option actually gets much more attractive relative to a gas furnace being supplied with renewable gas.  That is on the right-hand side.

The two numbers on the left-hand side are, you know, given today's policies and given today's energy prices, forgive me.  With $170 carbon tax, the two numbers that are on the right are saying okay, we are no longer talking about today's electricity prices or gas prices, we are talking about the gas price that is based on the future cost of RNG, and the electricity price with a 25 percent increase that was estimated by the IESO.  And you can see that the economic advantage on the electric side gets a lot better in that scenario.

MR. BOYLE:  Okay.  Maybe I will move on to -- because the upfront costs may be underestimated, as well.  So, in Enbridge's question IR regarding installation costs, at No. 99(b), you refused to answer that question.  But respectfully, there is a lot of additional costs that would be borne upfront that would need to be paid for in order to retrofit homes to accommodate heat pumps and electrifying gas appliances.

So the values you have provided in your spreadsheet, were these -- are these just equipment costs?  Or do they include installation, as well?

MR. NEME:  They are installed costs.  What they don't include I think is what you are referencing is an assumed cost to upgrade the electric panel.  Not all houses need that -- some will.  And as I noted in my report, I think I believe it is even an Enbridge reference, that that cost is about $2,000.  So, while it would erode the $17,000 advantage of the heat pump, it doesn't come close to changing the fundamental answer to the question.

There could be -- I believe the Enbridge question also asked me about the cost of weatherizing a house.  You don't necessarily need to weatherize a house to accommodate a heat pump.  I am an efficiency expert, and believe that there is a lot of cost-effective efficiency in which we should all invest and have utilities invest.  So I would be, you know, all for efforts to further invest in energy efficiency in our building stock and in our housing stock.  And there is obviously a cost to those efficiency upgrades, if you were to pursue them in conjunction with installing heat pumps.

But, on the other hand, there would be benefits, too.  It would further lower the estimated electricity costs that I estimated for, you know, an average home.  So you couldn't just look at one side of the equation with respect to weatherization costs and not also account for the benefits it would provide.

MR. BOYLE:  Right.  I guess the --


MR. NEME:  Not all homes will need it.

MR. BOYLE:  The one that really stuck out to me in your analysis was the $3,000 water heater in the gas scenario.  So I guess what assumptions did you have going into that and how did you size and select the equipment to come up with that $3,000 value?

MR. NEME:  You mean for the cost of the gas -- the installed cost of the gas water heater?

MR. BOYLE:  Yes.

MR. NEME:  With the exception -- well, for the water heater, stoves and dryers, my estimates of cost were all based on a single referenceable study that was conducted by Guidehouse and another consulting firm called Leidos for the U.S. Department of Energy's energy information administration.  That study was updated in March of 2023, so it is quite recent.  And it is the appliance costs that are used by the U.S. Department of Energy's Energy Information Administration for its often referenced annual energy outlook forecast.  I simply took those numbers and did the currency conversion to translate them into Canadian dollars.  And I used them consistently for all of those appliances.

MR. BOYLE:  I guess you can appreciate a lot of customers may be looking at the lowest cost option when replacing these types of things in a home.  I mean, I know personally from having done a few renovations on my home myself, $3,000 for a water heater sounds quite high.  And a lot of the input costs that go into the gas scenario seem a little high.  Do you agree?

MR. NEME:  I used the cost for a high-efficiency gas water heater.  I could easily redo the analysis with a lower cost for a less efficient gas water heater.  The capital costs will go down or, rather, the incremental cost of going to a heat pump water heater will go up.

But on the other hand, the amount of gas consumed will go up with a less efficient model and therefore the energy bill savings will get better.  So I could redo that analysis.  I don't think it will have a material impact on the outcome of the result.

MR. BOYLE:  Maybe I will ask you a few questions about the assumptions that went into your costs, and I will see if it is material at the end, here.  So for the heat pump, what were your assumptions in terms of installation costs?  Does this include wiring the -- wiring up the heat pump, installing the condenser outside, plumbing in the coils?  Like, does it include all of that?

MR. NEME:  Yes.  For the heat pump, the cold-climate heat pump cost, I took directly from a previous Enbridge estimate, which I presume includes -- which I also used for the gas side, along with a central air conditioner.  And I assumed that those estimates include all of the installation costs for both sets of equipment.

MR. BOYLE:  And I guess the same with the water heater, dryer, range?

MR. NEME:  The water heaters and dryers, I used the installed costs from the same report that I just referenced earlier that was conducted for the U.S. energy information administration, by Guidehouse and Leidos.  That report provides an equipment cost, and then it provides an installed cost, so you could see how much of the cost is associated with installation versus how much is associated with just the equipment.

MR. BOYLE:  Okay.  So I guess with the increase in -- and I will go back to the increase in electricity cost.  Would you be willing to rerun the model based on the Toronto Hydro expected increase in rates plus your assumption on the transmission system rate increases, with the 25 percent contingency removed.

MR. NEME:  Well --


MR. POCH:  Can I just ask:  Are you suggesting Mr. Neme rerun the model with different assumptions on the one side, but not the other?  I am just concerned that that would be a rather misleading run.

MR. BOYLE:  Well, I guess assumptions as to gas price.

MR. POCH:  I will let Mr. Neme respond first of all before I jump in again.

MR. NEME:  Yes.  I think the struggle I have with the request is that you are asking for an analysis based on assumptions of changing electricity prices, and those changes would be predicated on an assumption that we are on a pathway to net zero emissions and making those investments that cause those costs because we are on that pathway.  We would have to be able to compare that to the alternative, which is the gas furnace being fed by a more expensive source of gas, or RNG in this case.  So it would have to be a modification to both columns on the right-hand side of this table.

That could be done.  That $15.81 you see on the right-hand side could be modified and still compared to the $82.37 right next to it by taking the 20 to 30 percent, subtracting out the contingency, and adding in an adjustment to the distribution system costs for Toronto Hydro.  That could probably be done.  It would take a little bit of work, but it could be done.  But I can guarantee you it is not going to get that number up anywhere close to $82.

MR. BOYLE:  Right.  But I guess you are kind of assuming this is all or nothing here.  It is net zero at any cost.  Right?

MR. NEME:  No.  No, what I am -- go ahead.

MR. BOYLE:  I guess -- anyway, I guess what I wondering is:  Would it not be an acceptable outcome if you could hold the gas price constant, but look at what the result would be if you increase the electricity rates?

MR. NEME:  Then it is an apples-to-oranges comparison that makes no sense.  In that context, what you're saying is:  What would it cost to switch to a heat pump and go all electric in a world in which the electric system is making massive investments on its path to an economy-wide net zero goal?  And then let's compare that to the cost of continuing to use gas in a world in which we ignore climate objectives.  There is no value in that comparison.  It's an apples-to-oranges comparison.

MR. BOYLE:  Okay.  I guess I would like to take a -- maybe we can turn now to the practical realities of your recommendations.  I guess the first I would like to chat about with a high-electrification scenario is the potential safety and energy security risk to customers.

Your proposal appears to be to convert nearly all of heating and cooling in Canada to electricity, but there is also significant risk with that, in Canada's climate, given that it is quite different from the studies you have cited, that it is quite a bit colder here, and there are communities up north, and it could be quite risky for people to be fully on electricity.  Do you agree?

MR. NEME:  Well, so first I would --


MR. BOYLE:  So let's say the electricity goes out and there is no heat.  Do you agree that that would be a significant risk for customers?

MR. NEME:  If the electricity goes out and you have a gas furnace, you still have no heat, because you have no electricity to run the fans that distribute the heat from the gas furnace.

And let me also say that I want to challenge your characterization of my report.  I have not said in this report that I propose that all heating in Canada be converted to electricity.  What I have said is that it is likely to be most economic and most practical for the vast majority of space heating in Ontario to become electric over time.

That's not all; there may well be communities where that's really challenging, or at least where air source heat pumps may not make sense and you need ground-source heat pumps, or biofuels would be a better alternative.  I don't think we can ever suggest, or that it would be prudent to ever suggest, that there is a one-size-fits-all solution for everybody, everywhere.

I would also suggest, in response the comment you made earlier about the notion that some of the studies I cited were in jurisdictions not as cold as Canada, I intentionally tried to pick jurisdictions that actually had comparable climates.  Where I live, it is actually -- it is at least as cold as Toronto is.  Upstate New York is the same way, Quebec is certainly the same way, and the Canadian study I cited obviously includes Ontario, as well as the rest of the provinces in the rest, some of which are more moderate and some of which are not.

MR. BOYLE:  So I guess, in connection with that, one of the recommendations you make for new connections is that there is still gas backup for these heat pumps.  Is that correct?

MR. NEME:  No, I did not make that recommendation.

MR. BOYLE:  I guess maybe we will turn to page 44 of your report.  I am just looking at the paragraph here, the second sentence.

So are you saying a moratorium on all new gas connections, and then the alternative would be --


MR. NEME:  No, I --


MR. BOYLE:  Go ahead.

MR. NEME:  No, I apologize.  I think I misunderstood what you were saying earlier.

What I say here is that, purely from a public policy perspective, I think there is a compelling case to require all new construction to be all-electric.  New York actually just did this.  And the economics are most compelling to go all-electric in new construction, because you can get it right from the get-go.

What I suggested here is that, putting that kind of higher-level public policy perspective aside, an alternative to ensure that Enbridge is on a path to addressing its contribution to the province's and the country's climate emissions would be to require that all new connections are hybrid systems, where the gas portion is supplied by renewable gas.  Although, I suppose there could be an alternative where they are not hybrid systems and they are just gas systems, but 100 percent of it is being supplied by renewable gas.  That is what the Quebec utility, Énergir, has recently proposed.

MR. BOYLE:  So I guess what I was going to ask you about here is that the gas backup would be used on the coldest days of the year.  Correct?

MR. NEME:  Well, in hybrid systems, that is the way it would work, yes.

MR. BOYLE:  And so usually, on the coldest days of the year, that's the peak demand on the gas system, too.  Correct?

MR. NEME:  Sure.

MR. BOYLE:  And the gas system is designed for peak demand.

MR. NEME:  Like the electric system.

MR. BOYLE:  To supply -- right.  And so, if you had that hybrid system, you would still have the same peak demand as you would without the electrification scenario.  Correct?

MR. NEME:  That is correct.

MR. BOYLE:  So the -- so, since there would not be a reduction in peak demand, Enbridge's system would not be underutilized or stranded since it would need to supply peak demand on the coldest day.  Correct?

MR. NEME:  Well, that is only true if every single one of their customers -- this about new connections.

MR. BOYLE:  Right.

MR. NEME:  The statement you just made would only be true if that applied not just to new connections but to all existing customers, in that none of the existing customers exited the system.  As I said in my report, even in the Massachusetts gas utility's analysis of pathways to getting to net zero, where they looked at a scenario where there was a significant emphasis on biofuels and hybrid heating systems, even in that scenario, they still estimated that a substantial portion of their customers -- I forget the exact number, but something on the order of 20 percent if memory serves -- would become all-electric, would exist the system altogether.  It is just that the remaining customers would be served through hybrid systems, and, in that context, they would actually see peak demand go down.  Their report, incidentally, also suggested that one of the no-regrets policies -- I can't remember if that is the term that they used, but one of the obvious winning strategies to decarbonization is for all new construction to go all-electric.  So my point is that, in a pathway that relies on biofuels that emphasizes hybrid systems, you are still going to have a non-trivial chunk of the customer base exiting the sector.  It is just that it won't be all of them or it might be a minority of them.  And, in that context, you will still see reductions in peak demand.  And, in fact, the scenario that the Massachusetts gas utilities analyzed saw peak demand reductions from buildings -- I forget the exact number; it is in my report, but I believe it was on the order of 30 percent relative to today.

MR. BOYLE:  But I guess the -- I know that you were talking about this with Mr. Stevens, too.  When you say "exiting the system," are you saying exiting the gas system or exiting the electricity system?

MR. NEME:  Exiting the gas system.  I am sorry.

MR. BOYLE:  The -- so I guess, if they are exiting the gas system, there would be a corresponding increase on the electricity side, too, and there would need to be some additional --

MR. NEME:  Correct.

MR. BOYLE:  -- build-out there, which would therefore increase cost to customers.

MR. NEME:  No.  Again, when you say costs go up, you have to ask yourself the question:  Relative to what?

MR. BOYLE:  So I know that what you're -- I know where you are going with it, is that you are saying that energy costs will be reduced because you are consuming less electricity.  But there are some fixed costs that would stay the same regardless of what amount of energy you are consuming.  Correct?  A lot of those fixed costs relate to the poles and wires and all the transmission stations that would need to go into support the consumption.

MR. NEME:  There are a range of costs that will show up on the electricity system when customer electrify.  That's absolutely true.  So, if you say that we are going to electrify 50 percent of the housing stock relative to a scenario where we don't electrify any of it, there will be added cost on the electricity side, both for new capacity, new storage, and on the T&D system, and on -- and for the cost of electricity generation, itself, to the extent that it is not generated for free from, you know, the wind and the sun.

On the other hand, there are cost savings on the gas side from not having to consume the gas fuel, and that's just relative to kind of a reference case of doing nothing.  When you are actually looking at the question of how is the economy going to decarbonize, you can't compare a decarbonization scenario that gets you to your climate goals with a scenario that doesn't, so then you are really back to looking at two different pathways:  So what is the alternative on the gas side if they don't electrify?  If they don't add those costs to the grid, they are going to add it on the gas side in the form of a much higher cost for renewable gas, for example, assuming it is even available in the quantities that is necessary to serve them, which is a very serious question.

MR. BOYLE:  Right, but increasing electricity costs can encourage people to leave the electricity system, too.  Correct?

MR. NEME:  Not if the increases on the gas side are higher.

MR. BOYLE:  But I guess I am thinking of the scenario where you can self-generate and basically have DERs.

MR. NEME:  DERs are great.  If you can self-generate for less money than it costs to be connected to the electric grid, that would be fine.  In fact, the electric utilities should encourage you to do so and pay you to do so if it is cheaper than upgrading the distribution system.

MR. BOYLE:  I guess my point here is that, if you do have people leaving the system, it will result in increases in prices to everyone else on the system, and it may in fact increase the -- so, if you are dividing it by 10 people before and 5 people leave, those 5 people are incurring all of the cost.

MR. NEME:  Are you referring to the gas system, if people leave the gas system?

MR. BOYLE:  Sorry, the electricity system, which could discourage people from electrifying.

MR. NEME:  I think what you are missing here is that there is a balancing act.  You are only going to add all of that extra capacity and extra cost on the grid if you need to actually serve the customers who are there or who have joined.  If they don't join or if they self-generate, then you don't need to add it.  It is one or the, it is one or the other.  And those additional customers on the grid are going to be phased in appliance by appliance and house by house and office building by office building over 30 years.

So, as the planner on the electricity side, I am going to be able to see how that is coming and changing over time.  Is it possible that some customers will fuel switch off of gas and onto the electric grid and then 10 years later decide that the electricity prices are getting too high and decide to self-generate some?  Sure, that is possible, and that might actually be a good thing for the grid if it is continuing to add load over that kind of 25- or 30-year period, because it gives it a little more headroom to deal with the additional load that is coming.

MR. BOYLE:  I guess what I am thinking of is what happened in Hawaii.  I am not too sure, like, I'm not too sure if you are familiar with what happened in Hawaii.

MR. NEME:  I am not intimately familiar.

MR. BOYLE:  So I guess -- the -- I didn't have this in my compendium just because it was brought up in the last line of questioning, was there was bit of a utility death spiral there, that there were so many people leaving the system that there wasn't, that it was causing --

MR. MORAN:  Sorry.  Can I just pause you for a minute, Mr. Boyle?

MR. BOYLE:  Yes.

MR. MORAN:  I am not sure that you can point to anything on the record to support the question that you are about to ask, so I am just wondering if it is appropriate to ask that question in the absence of evidence on the record.

MR. BOYLE:  Fair point.  I will move on.

MR. MORAN:  Thank you.  Just while I have you, how are you doing in terms of time?  I think you have estimated 40 minutes.

MR. BOYLE:  Yes.  I will be a couple minutes here, and then I will wrap up.

MR. MORAN:  Okay.  Thank you.

MR. BOYLE:  Thanks.  Let me just see if I have anything else for you, here.  I think I can probably cut it off, there.  Mr. Stevens covered a lot of the questions I had in relation to policy.  So I think I can probably end there.

MR. MORAN:  Okay.  Thank you, Mr. Boyle.

MR. BOYLE:  Thank you.

MR. MORAN:  I think next up is Pollution Probe.  Is that you, Mr. Brophy>?

MR. BROPHY:  Thank you, Chair.

MR. MORAN:  Okay, Mr. Brophy.  Please go ahead.

MR. BROPHY:  Yes.  Can you hear me?  Can you hear me?

MR. MORAN:  Yes, we can.
Cross-Examination by Mr. Brophy:

MR. BROPHY:  Okay, great.  Good morning, Panel, and Mr. Neme.  I plan to primarily --


MR. NEME:  Good afternoon.

MR. BROPHY:  Yes, I guess it is good afternoon.  Yes, you are right -- right, again.

I plan to primarily refer to the Pollution Probe compendium, K3.4, filed last week.  And the video may drop off; a contractor hit the Internet in the road allowance and put in a temporary repair, right now.  So I am working off that, and telephone audio to save the day, if I do lose video.  I guess at least it wasn't the gas main they hit, which would have been a little worse for me.

So we saved a little bit of time in the last panel but, with the Chair's indulgence, I may need to have a small degree of flexibility today, and certainly nothing that would disrupt the early finish that is forecast for today.  I guess it will depend just on the efficiency of the answers.

With that, I just wanted to start with, the first question relates to the review and analysis of the Guidehouse net zero report.  And, you know, if you know, Guidehouse has revised their report twice at the request of Enbridge in order to address some of the more obvious errors and gaps.  But unfortunately, there are some significant errors and gaps remaining.

And the Energy Futures Group report provided a review of the Guidehouse results and highlighted a sample of some of the issues in the Guidehouse report.  Perhaps first, you can just confirm that the issues you highlighted in your report is just an illustrative sample of the residual issues with the Guidehouse report, not meant to be an exhaustive list of everything.  Is that correct?

MR. NEME:  That is fair.

MR. BROPHY:  Okay.  Thank you.  Based on best available information that we have before us today, is the diversified scenario as laid out by Guidehouse actually really net zero when you add the emissions that were ignored or missed that we have talked about, and I believe you have raised some of the issues, as well?

MR. NEME:  No.  I would argue that because they didn't address life cycle emissions, for example, from RNG, that it probably is not net zero.

MR. BROPHY:  Okay.  Similarly, you know, life cycle for hydrogen, as we talked about with the Enbridge panel hasn't, in the way Enbridge has been assessing hydrogen, either, from a life cycle perspective.  So, okay, thank you for that.

Perhaps we can go to compendium page 167.  And Mr. Neme, you were accepted by the OEB as an IRP expert in the IRP proceeding.  And I understand that you are also currently sitting on the OEB's IRP technical working group.  Is that correct?

MR. NEME:  That is correct.

MR. BROPHY:  Okay.  Based on your experience in the OEB's IRP working group, how many IRP alternatives has Enbridge brought to that OEB working group since it was formed?

MR. NEME:  I just want to make sure I am understanding your question.  Do you mean how many IRPA projects has it brought to the working group?  Or, when you say IRPA alternatives, do you mean types of distributed resources or supply-side resources that they are considering?

MR. BROPHY:  It would be the first, I think, is accurate.

MR. NEME:  We have had discussions about a couple of pilot projects, but I don't know if the company has actually filed its plan yet.  But, if it hasn't, then I believe it expects to file, soon.

MR. BROPHY:  Okay.  So just --


MR. NEME:  But that is the extent of it.

MR. BROPHY:  Okay.

MR. NEME:  Yes.

MR. BROPHY:  Thank you.  And then, for those two pilot projects, did Enbridge allow the OEB IRP working group to do a fulsome review of the pilot projects it is proposing?

MR. NEME:  The IRP working group actually heard from Enbridge about several other potential candidates for the pilots; I can't remember if the exact number was four or five of them.  And then the company, with some input from the IRP working group, although perhaps not kind of a unanimous perspective on this, further developed the two pilots that it is proposing.

I have reviewed a draft of their -- as I believe have other working group members, of their filing -- you know, proposed write-up of those pilots.  So there is a fair -- I have seen these two fleshed out in a decent amount of detail.

MR. BROPHY:  Okay.  And I think you are correct, they haven't been filed yet.  So the details are still in preparation, as I understand it.

So I think you mentioned that you have only seen the two pilot projects.  But are you aware of any real tangible customer results that have occurred from Enbridge's IRP work-through, either directly or through the OEB working group?

MR. NEME:  Well, let me pause by saying first that I believe that there was another project that may have been discussed within the working group, not prior to its development.  And I think that was potentially a little bit of a bone of contention, but there may have been another one that I am not fully remembering.

As to your question, you know, what tangible results do we have yet?  I don't think it is really possible to have tangible results until we actually get these projects in the field.  Is that your question?

MR. BROPHY:  Okay.  Yes, in part.  And I think the other project you mentioned, because we have looked at the materials that have been posted on the OEB's website, there was one IRP project that Enbridge, it hasn't filed yet, but related to Kingston, that I think they are planning to file and get some recovery on, for that one.  So I think that might be the one you are referring to.  Okay.

So if we can just go to the bottom of page 121 in Pollution Probe's compendium?  I will pull it up and make sure we are in the right spot, here.  I guess it might be towards the top.  A little bit down, yes, right in there, I think.  Yes.  I have it minimized, just to be able to see my notes as well.  But that looks right to me.

This is the OEB's 2022 IRP report, and you are probably familiar with it; it was recently released.  It covers the period to the end of 2022, which coincides with the filing of this application and the asset management plan we have on record in this proceeding.  I know that you have been involved in the working group and, you know, this report.  You probably had a chance to take a look at it before it was published.  But you may not have it memorized yet.  So I don't intend to go through the 17 pages of comments that are listed here, but I do intend to go through a few of them, just to look at the tone of the report.

The section we are on is the table of comments.  This was the comments from the Ontario Municipalities' rep, Amber Crawford, and it indicates that the pace at which the information was distribute to the work had been concerning, given the speed at which Enbridge's rebasing application and its plan to add more than $7 billion of capital additions in 2024 to 2028 is proceeding.

And then, if we can go to the middle of page 27, there some wording from Mr. Shepherd, who also sits on the committee.  And it starts with:
"Thus at no time did Enbridge share their strategic planning for the rollout of IRP with the working group.  Effective use of the resources would have meant sharing final copies, or even drafts, of their staffing plans, their stakeholdering and communication plans, their technical assessment process, and the economic evaluation, just to name a few components, and none of this was done."

And then, finally, at the bottom of page 128, the report indicates:  

"It is of concern that members of the working group would have attended community meetings hosted by Enbridge and found that they were not invited or that their invitations were lost."

There are many more issues outlined in that report, which I think you are aware of, and your comments are in there, as well.  Is it fair to say that the OEB's IRP report is not a positive review of Enbridge's efforts on IRP, particularly in light of the fact that they have filed this major application?

MR. NEME:  I'm sorry, how did you characterize it, that you were asking me to agree with?  Not a positive review?

MR. BROPHY:  Correct.

MR. NEME:  I think that that's generally a fair statement of the kind of average perspective of the working group members.

MR. BROPHY:  Okay, thank you.  And then if we can go to page 154.  There is a range of similar comments in the report issued a year ago.  So, not the one for 2022, but the one before that.  And, in those comments, Mr. Shepherd summarized it well in that almost nothing is being done.  It indicates that a bare-bones website was created by Enbridge.  Further down, Mr. Shepherd highlights several examples of where Enbridge is refusing to provide information needed by the OEB's IRP working group to advance IRP.

Is it fair to say that the challenges outlined in that report, at least in part, are still persisting today?

MR. NEME:  The report that you have on the screen now, this is the previous year's report?

MR. BROPHY:  Correct.

MR. NEME:  Can you remind what time period it covered.

MR. BROPHY:  That would have been for the 2021 period, and the one we went over --


MR. NEME:  The 2022.

MR. BROPHY:  Yes, correct.

MR. NEME:  So I do think we got off to slow start and didn't make all that much progress in 2021; and, frankly, not nearly as much as I would have liked in 2022.  I think the fact we have at least gotten to the point where the company is almost already to file its pilot program in 2023 is a good thing, although definitely late in coming.

So I don't want to say that we're not making any progress.  I think some progress is being made, I just don't think it's at the pace that many of us would like to see.

MR. BROPHY:  Okay, fair enough.  So I've finished with that area of questions.  If we can move to the compendium, page 46.

We had a discussion with Enbridge on their intended use of RNG and the fact that it may not be net zero and they may not be actually looking at the full life-cycle effects, as well.  And Enbridge's own information, which is up on the screen, indicates, for example, landfill to be around 50 grams of CO2 per megajoule.  Similarly, Enbridge confirmed on their panel that they are not using net lifecycle emissions numbers for their hydrogen-blending emissions calculations, either.

Does that sound rights to you, if we want to understand the real net GHG reductions from the activities proposed by Enbridge?

MR. NEME:  Absolutely.  Let's take RNG, which you have on the screen here, for a moment, just to make the point.

When you burn RNG, you're burning methane, and the amount of carbon dioxide that goes into the atmosphere coming out of the furnace is exactly the same as the amount of carbon dioxide that results from burning fossil methane.  So, at the point of combustion, RNG and fossil methane, in terms of their impacts on greenhouse gas emissions, are the same.

The only reason that we think of RNG as potentially emissions-reducing is because it avoids emissions that otherwise would have occurred of greenhouse gases, and that avoidance is, in the way Enbridge has looked at it, assumed to be 100 percent equal to the combustion emissions of fossil methane.

And, as this graph shows, that's not necessarily true.  There are many different flavours of RNG, some of which would essentially come close to, or roughly, completely offset the emissions at the point of combustion; some of which would actually have greater emissions -- you know, the animal manure one that you see at the bottom of the screen there is an example -- than the combustion emissions.  But then many others are only partial reductions.

And it is a really important point to make because you need to understand that not all RNG is equal.  Landfill gas and animal manure gas, from a climate perspective,  as sources of RNG are very different.  Unfortunately, in terms of where the resources are, there is a lot less of the animal manure resource than of the landfill gas resource, at least in many of the jurisdictions that I have looked at.  


So ultimately, to understand what your emissions profile is, you need to understand what this mix would look like in the profile that you use for your analysis.  And then the costs that you use for estimating the cost of RNG need to reflect that profile.  This is one of the concerns that I expressed in my report, that Guidehouse assumed that the cost of landfill gas, which is one of the least expensive sources of RNG, was a proxy for the cost of all RNG.  That's just not true.  Many of the other sources, including some of the better-performing ones from a life-cycle emission perspective, are more expensive, and sometimes way more expensive.

MR. BROPHY:  Okay, thank you for that.  So just to summarize a few things that I heard, just to make sure I have them right.

For a RNG, when it is moved to a customer and burnt, it is methane just like natural gas and there are no emission reductions.  Is that one thing that you said?

MR. NEME:  There are no emission reductions at the point of combustion, that's correct.

MR. BROPHY:  Combustion, okay.

MR. NEME:  The benefit you get is that you reduce emissions that otherwise would have occurred upstream of combustion.

MR. BROPHY:  Okay.  And then, if Enbridge is calculating the reduction in fossil gas use because you are using the RNG, would you say it's incorrect to discount the reduction in natural gas without considering emissions related to the RNG that is replacing it?

MR. NEME:  Yes.  I think that's what I tried to just say, that, if you count every cubic metre of fossil methane that is not being burned because of the substitution of RNG as zero-emitting, what you are essentially saying is that we are assuming that the mix of RNG we are using, on a life-cycle basis, has an emissions profile of zero.  And it may or it may not.  In all likelihood, it won't.  In all likelihood, it will be a positive number; i.e., it will be less than a 100 percent reduction.  But, ultimately, that will depend on the mixture of sources of RNG that you are relying upon.

MR. BROPHY:  Sure, okay.  And, from that point of view, if hydrogen replaced the natural gas -- you know, most hydrogen today is grey hydrogen, with no abatement whatsoever.  It is much dirtier than natural gas.  If you were to use bad hydrogen instead of good hydrogen based on an emissions assessment, you could actually increase the emissions if you used it at the point of combustion.  Does that sound right?

MR. NEME:  You can increase lifecycle emissions by substituting some of the worst forms of hydrogen for fossil methane.



MR. BROPHY:  Okay, so that poses a problem which I wanted to get to.  Enbridge is not providing the real lifecycle emissions information in its OEB filing for the hydrogen pilot project or blending or RNG.  For the specific hydrogen pilot, Enbridge said it would be too hard to calculate emissions that actually came from the hydrogen it is blending and using, so it has assumed zero emissions, which we know isn't accurate, and they have admitted to that.  So it can be a bit misleading or maybe more than a bit.  So you have sat on a lot of OEB advisory groups and are an expert on the energy transition.  Do you have any advice on how the OEB could ensure that proper direction is provided for calculating the real lifecycle net emissions rather than something that may be a little misleading if that doesn't cover that whole lifecycle?

MR. NEME:  Well, I am not sure there is, like, any super-easy solution to this.  I think the bottom line is that the company, when it is proposing an investment in RNG or hydrogen, should as part of that proposal have a sensible basis for an estimate of its lifecycle impacts.

I will observe that, in my home state of Vermont, earlier this year, our legislature passed a piece of legislation called the Affordable Heat Act, which is sometimes also called the "clean heat standard."  That imposes requirements on Vermont Gas, our only gas utility, and other fossil fuel suppliers, both fuel oil and propane, to gradually acquire clean heat credits, more and more of them over time, to demonstrate achievement of significant emissions reductions over time to meet the state's goals.

For the gas utility, the law requires that emissions reductions from RNG be calculated on a lifecycle basis, and I believe Vermont Gas already has at least three different RNG projects, one of which is incidentally from Ontario.  I believe one is in Vermont.  I believe the other one is in Iowa.  And they are going to have to separately estimate what the lifecycle emissions profile is of each of those sources and supply them to the regulators to demonstrate that they are actually achieving the reductions that they are now going to be required by law required to achieve.

So, if I were in the OEB's shoes, I would want to have that very same information.

So, just looking at this table, I would not want to consider RNG from landfill as equal to RNG from animal manure.  From an emissions perspective, they are very different.  Frankly, even RNG from different landfills can be very different, depending on whether the landfill is already flaring the methane waste or not and other considerations.

This is an increasingly common regulatory approach to things, the low-carbon fuel standard.  That is being used for transportation in, I believe, BC as well as California, Oregon, and Washington, is applying the standard.  We should be applying it in any jurisdiction that is thinking about biofuels as a potential solution to emission-reduction targets.



MR. BROPHY:  Okay.  Thank you for that.  So one of the takeaways from what I just heard is that best practice for regulators is to require lifecycle emissions analysis, you know, adequate and accurate lifecycle emissions analysis for when utilities submit relevant projects and proposals.  Is that true?

MR. NEME:  I think that is reasonable.



MR. BROPHY:  Okay.  Thank you.  You know, in the case of RNG and hydrogen, I guess that would then help ensure that, if ratepayers end up paying higher bills, they are not left without the emissions benefits that they are promised?

MR. NEME:  They at least know what we are getting for them.  Sure.



MR. BROPHY:  Okay.  Thank you.  This has gone very efficiently, so I am actually at the end of the questions.  It is good to see, Mr. Neme, again, and thank you very much.

MR. MORAN:  Thank you very much, Mr. Brophy.  I think that brings us to the lunch break.



MR. STEVENS:  If I may?  Apologies, excuse me, Commissioner Moran.  I just had two really quick items that I wanted to note before we go for lunch.

MR. MORAN:  Sure.  Go ahead.

MR. STEVENS:  One was Mr. Brophy was speaking about the IRP pilot projects and musing about when they would be filed.  I can advise that they were filed yesterday, just with the registrar.  I assume they will be publicly available once notice is issued, but they are now in the OEB's registrar's hand.

The second thing I just want to note for the record:  We take great exception to the characterizations Mr. Brophy is throwing out about Enbridge being misleading.  I really don't think that is appropriate.  I don't think it's justified.  I want to note that for the record.



MR. MORAN:  Thank you, Mr. Stevens.

MR. BROPHY:  Thank you, Mr. Stevens.  It wasn't necessarily meant to be an intentional misleading.  It could be that they are doing what they think is best.  It's just, when we read that information, it comes across as misleading, just to be clear.

MR. STEVENS:  Understood.  I think we talked about -- the other day about that words matter.  I think that that is definitely a word that matters, and I would ask that more precise words be used in the future, please.



MR. BROPHY:  Thank you.



MR. MORAN:  We will adjourn until 1:15.  I think we will start with cross-examination by CCC at that time.  Thank you.
--- Luncheon recess taken at 12:35 p.m.
--- On resuming at 1:21 p.m.

MR. MORAN:  Good afternoon, everyone.  I think we are proceeding with CCC next.  Ms. Girvan?
Cross-Examination by Ms. Girvan:


MS. GIRVAN:  Thank you.  Mr. Neme, Julie Girvan on behalf of Consumers Council of Canada.  Nice to see you.

MR. NEME:  Nice to see you, too.

MS. GIRVAN:  So I just want to go back to -- we have spent a lot of time in the last five days, et cetera, maybe six days? -- I can't remember how many days -- going back and forth about the Guidehouse report, the updates, the assumptions.  And you in your initial evidence set out that you saw that evidence as being fatally flawed.  And I am assuming that you still have that perspective?

MR. NEME:  I do.

MS. GIRVAN:  Okay.  And then I take it from that conclusion, which you came to your recommendations in your report.  That is correct?

MR. NEME:  No.  I came to the recommendations in my report for a range of reasons that have to do with expectations, my expectations regarding the likely path to decarbonization, informed not only by what the results of the Guidehouse study would be if all of its errors were corrected -- which, incidentally, in my view would mean that even in their analysis, the high electrification scenario would be lower cost.  But also because of the experience with numerous other studies with which I am familiar, which suggest that the path to decarbonization is going to require significant electrification.  And the question is just how much.

And in that context, there is -- you know, even in biofuel-heavy pathway analyses, there is still significant electrification and reduction in gas throughput, and even reduction in gas peak demand from buildings.  And that context suggests that there is risk of stranded assets or underutilized assets, and that is what led me to the range of conclusions and recommendations that I presented.

MS. GIRVAN:  Okay, I understand that.  So you have a particular view of the future, in light of policies for decarbonization.  And so I am not trying to even be facetious or anything, but I am -- you know, I have been listening to all of this and then saying, okay, in light of everything we have heard, what -- and your analysis of the Guidehouse report, what should the Board do in terms of setting rates for 2024?

MR. NEME:  Well, as I think I tried to say in my report, the Board should do whatever it can to mitigate the risk of capital investments that may become significantly underutilized or stranded in the future.  And I offer a few different things in particular that they could do to address that, one of which would be to reduce or eliminate the customer connection subsidies that currently exist which incidentally would also provide -- should provide significant sort short-term rate reductions.

Another would be to require the consideration of an alternative form of depreciation that hasn't been analyzed in this proceeding, so to require that analysis be done that would better align cost recovery with -- you know, for assets with the time frame over which the gas is likely to be used in higher volumes.

MS. GIRVAN:  Sorry, Mr. Neme, can I just interject quickly?  I am going to take you through a couple of those, but I just -- I guess I was just looking for maybe a broader answer.  I understand your recommendations, and I going to take you through a couple of those.

MR. NEME:  Okay.

MS. GIRVAN:  But I guess what I am concluding from that is basically you have done your analysis and, in light of the analysis and the potential for stranded assets, you have made a number of recommendations.  And I am going to take you through a couple of those.  But I understand.  I just wondered if, in addition to those, if you change your mind, if anything has changed in light of the testimony from either Enbridge or anyone else?  That is all I was really looking for.  But I think I --


MR. NEME:  No.  No, I think the big-picture, overarching recommendation that cuts across all of those more specific recommendations that I have made is the Board should do whatever it can to reduce the amount of new capital investment that is made in the system without sacrificing safety and public health.

MS. GIRVAN:  Okay.  And on page 4 of your report, and I am just going to read it quickly, a section.  It says:
"The potential implications of declining gas peak demand and gas sales are significant and important.  In a nutshell, there is a growing risk that current and any new gas capital assets will become underutilized, if not stranded.  This creates significant risks for ratepayers, who would be saddled with paying for those assets in the future."

And at the end of that paragraph you say:
"This will be particularly problematic for lower income households, who could face the biggest hurdles to exiting the system."

And what are you proposing in terms to address that, that specific concern with respect to lower income customers?

MR. NEME:  Well, all of the recommendations I have made would mitigate against these risks for all customers.  That said, lower income households are still the ones who are most likely to be left on the system, absent some sort of support to get off of the gas system as decarbonization proceeds.

That could be accomplished through, you know, a broadening of the focus of DSM programs to, you know, greater investments in energy efficiency, disproportionately greater investments in energy efficiency in electrification for low-income households, you know, funded by gas ratepayers.

There could also be provincial or federal policies that could mitigate against that risk for low-income households, as well.

MS. GIRVAN:  Okay.  And in your experience in terms of dealing with other jurisdictions, is this something that both regulators and utilities are focused on?

MR. NEME:  Yes.  I think it is a topic that is very much front and centre in discussions around decarbonization, and not just between utilities and regulators, but by legislatures as well.

I will observe just to give one example, that when the Massachusetts gas utilities funded their decarbonization pathway studies, there was a very strong interest from stakeholders in assessing what those impacts would be on low-income households.  I worked for one of those stakeholders in that process.  We pushed very hard, and E3 ultimately included in its study what the -- how the energy burdens would change for low-income households who switched to the electric grid for their energy needs, their heating and other energy needs, versus those who stayed on the gas system.  And so that analysis was presented for all those different pathway scenarios that were reviewed.

And as I think I noted in my report, it is pretty clear from that analysis that the way to keep energy burdens down for low-income customers in a world in which we are decarbonizing the economy would be to get as many of them on to the electric grid as quickly as possible.  That has subsequently been the subject of debate around policies and programs to do that.  So it is a very front-and-centre topic, for sure.

MS. GIRVAN:  Okay.  Does any other jurisdiction come to mind that sort of highlighted this?

MR. NEME:  I believe that there have been others that have -- where it has at least, you know, been presented as an issue.  I am not as familiar with the details of how they have approached the question, other than in my own home state of Vermont where, when our legislature passed a clean heat standard for fossil fuels, it put in the law requirements that a minimum percentage of the clean heat credits would have to come from low-income households, and another minimum percentage would have to come from moderate income households.  So that the gas company and the others just didn't go and get their -- you know, meet their emission reductions by serving large businesses and/or, you know, wealthier households.

MS. GIRVAN:  Okay.  Thank you.  Now your recommendation, the first one is talking about the customer connection policies, and particularly your recommendation to reduce the customer revenue horizon from 40 to 15 years.  And you had a discussion with Mr. Stevens about that earlier.  And I just wondered, first, why did you when up with 15 years versus 40?

MR. NEME:  Well, as I think I said to Mr. Stevens, one could make a reasonable argument that it should be zero, that there should be no subsidies for new connections.  In my report, I suggested 15 years, because that was, as Mr. Stevens noted, kind of a reasonable proxy for the amount of time that would elapse after a new home is built before the customer may be in a position to begin to consider installing a new heating system; either because their central air conditioner needs to be replaced, and heat pumps can be good substitutes for central air conditioners and provide heating at the same time, or because the furnace needs to be replaced.  So that seemed like a reasonable threshold, a reasonable proxy, for that potential future decision-making point that the customer would face, when they might be more likely to exit the system.

MS. GIRVAN:  Okay.  It's not 20 years?

MR. NEME:  Well, the average life for a furnace is about 18 years.  That's, at least, what we were using most recently in DSM.  For a central air conditioner, it might be less than that; 15, 16 years.  And that's also a reasonable point at which customers may consider installing a heat pump.  So it's in that range.

MS. GIRVAN:  Okay.  And can you explain to me how this would work under your proposal?  So, if you change the customer revenue horizon from 40 to 15 years, would the new customers be paying different rates from the existing customers?

MR. NEME:  No.  They would just have to -- if the 15 years was not enough to cover the entire cost of connection, they would have to bear the remaining cost to connect to the system; or the builder would.

MS. GIRVAN:  Through a contribution in aid of construction?

MR. NEME:  Or the equivalent, yes.

MS. GIRVAN:  All right, thank you.  It wasn't clear to me.

And are you aware of any other jurisdictions, again, that are focused on this, focusing on changing the economic feasibility with respect to natural gas connections?

MR. NEME:  I haven't done a survey of other jurisdictions and where they're at with respect to this issue.  I will note that, again, when the gas utilities in Massachusetts did their decarbonization pathways study, one of the conclusions from the consultant that did it for them was that one of the no-brainer things to do, in terms of getting themselves on a trajectory to meeting emission-reduction goals, was to have new construction go all electric.  That, I don't believe, has yet manifested itself in any kind of formal policy, but that debate is still under way before the Massachusetts regulators.

MS. GIRVAN:  Okay, thank you.

Now, your recommendation number 4 -- I am just trying to understand this, and I will just briefly read the first section -- is:
"To require Enbridge to immediately assess, and report back to the board by 2024, on the near-term and longer-term rates, cost of capital, affordability, and intergenerational equity impacts of alternative asset depreciation approaches."

So are you saying -- and I think Mr. Stevens asked you this, as well, and I wasn't quite clear on your answer -- are you saying that, until we complete that analysis, there shouldn't be changes to Enbridge's depreciation methodology?  That we should keep it at the status quo?  Is that your proposal, or is it something different than that?

MR. NEME:  I haven't addressed that question.  I could see it going either way; either don't change it and then wait a year and make a determination, or, if there was value to changing it, it could be changed now and then changed again in a year or a year and a half from now, whenever the information was ready to consider an alternative, if it was determined at that time that a new alternative was better.

MS. GIRVAN:  Okay.  So you haven't landed on an approach for 2024, yourself.

MR. NEME:  I think it could be either one of those.

MS. GIRVAN:  All right, thank you.  And I am sure you heard the testimony of Dr. Hopkins yesterday, and one of his sort of main recommendations is that Enbridge undertake scenario analysis following the release of the Ontario government's pathways study.  And he talked about that yesterday in the sense that the government has to wait for the electricity panel's recommendations, and then develop its own policy, and we talked about maybe that might be a year from now.

Do you support his approach to this?

MR. NEME:  When you say "to this", to what, exactly?

MS. GIRVAN:  To requiring Enbridge to undertake scenario analyses once it becomes clear in terms of, you know, Ontario government policy.

MR. NEME:  For the purpose of establishing future depreciation approaches?  Or for --


MS. GIRVAN:  Oh, no.  Are you familiar with Dr. Hopkins's recommendations?  They are set out in his report.

MR. NEME:  I am somewhat familiar with them.  You are talking about with respect to equity thickness?

MS. GIRVAN:  No.  Sort of his whole proposal about Enbridge undertaking a number of scenario analyses with better information, versus what they have provided now.  And, if you want, you can --


MR. NEME:  I think scenario --


MS. GIRVAN:  Go ahead.

MR. NEME:  Let my just say this:  I think scenario analyses are a good thing.  I don't know that you actually have to wait for the provincial pathways study to be complete to perform them.  I think there is enough information from studies that have been done to date to look at a couple of different bounding options, which could then be updated once the Ontario study is done.

And then the question is really:  What do you use that for?  To kind of inform some of these questions about what depreciation approach should be used, or equity thickness, or whatever else.  I do think scenario analyses are a good thing, or a necessary thing.  I actually recommend that they begin to be used in the IRP context.

MS. GIRVAN:  Okay.  So, in light of this, in light of sort of his recommendations, your recommendation number 4 to do further work, do you think that this would justify a rate plan term of less than the five years proposed by Enbridge?

MR. NEME:  I think that, if it turns out that analyses suggest that, for example, a units-of-production approach would be better than the approach that has been proposed by Enbridge, then that should go into effect as soon as possible.  Because, the longer we wait, the more we are up against the potential for gas rate spikes as load declines.  We want to get these new approaches in as soon as possible so that we get as much cost recovery as we can, while there is still not much exodus from the system.

That would necessitate, to be sure, kind of a revisiting at that time of what the rates would be, going forward.

MS. GIRVAN:  Okay.  So you would --


MR. NEME:  But just with respect to this issue.

MS. GIRVAN:  Okay.  And --


MR. NEME:  It wouldn't have to be with respect to everything else that has been debated, I guess is my point.

MS. GIRVAN:  Just with respect to issues that are impacted by energy transition, is that your position?

MR. NEME:  No.  Just with respect to a change in depreciation.

MS. GIRVAN:  Okay.

MR. NEME:  Or a depreciation approach.

MS. GIRVAN:  But you don't agree that what would be helpful to this Board and to stakeholder going forward, and even Enbridge, is to have more certainty around the government's energy policies regarding energy transition?

MR. NEME:  I don't think you can wait for certainty.  I don't think you are ever going to get certainty.  Policies change; they evolve; and, if you wait for certainty, it's going to be too late to have a significant material effect on things, in part because certainty will never be here.

MS. GIRVAN:  Okay.  I understand your position.  And then, in number 5 of your recommendations, it says that you believe that Enbridge should be required to routinely assess trade-offs between repairing and replacing aging pipe.

Do you know if Enbridge already does this or not?  Have you looked at that?

MR. NEME:  I don't know.  It's possible that they do, to some extent.  I don't know that they universally do, and so my recommendation here was not intended to be framed as a critique necessarily of what they are doing now, but just:  Let's make sure that this is what they are doing.



MS. GIRVAN:  Okay.  And again --



MR. NEME:  -- or among the things they are doing.

MS. GIRVAN:  Go ahead.  Sorry.  Again --


MR. NEME:  I said, "or among the things they are doing."

MS. GIRVAN:  Thank you.  I guess what I just wanted to ask you is:  Is this again something you are seeing more focus on in light of the energy transition issues, you know, across the board?

MR. NEME:  I think this is an issue that is increasingly being raised.  I know it is being raised in testimony in gas rate cases, three different gas rate cases with which I am familiar in Illinois right now, for example.

MS. GIRVAN:  Okay, so it is something that people are sort of paying more attention to in light of these changes in policies?

MR. NEME:  Yes.



MS. GIRVAN:  Okay.  Thank you.  Actually, those are all of my questions.  Mr. Stevens covered off some of the other ones, so I am finished.  Thank you.  Thank you, Mr. Neme.



MR. NEME:  Thank you.  Nice to see you.



MS. GIRVAN:  Nice to see you.



MR. MORAN:  Thank you, Ms. Girvan.  Next stop I guess is FRPO.  Mr. Quinn?

MR. QUINN:  Yes, just a mic check.  I had to turn off my mic to hear Mr. Neme.  Are you getting any feedback?

MR. MORAN:  There is a slight echo.



MR. QUINN:  Okay.  Is that any better?

MR. MORAN:  I think so.  Let's carry on and see how it goes.


Cross-Examination by Mr. Quinn:


MR. QUINN:  Okay.  Thank you.  Good afternoon, Commissioners, and good afternoon to Mr. Neme.  From our work together on -- I am sorry.  Are you getting feedback?

MR. NEME:  A little bit.



MR. QUINN:  I apologize.  Is that any better?

MS. WALTER:  Yes, that is better.



MR. QUINN:  Okay.  Thank you.  From our past work together on DSM and IRP, you will know that am Dwayne Quinn, here on behalf of FRPO.  I am aware that, in preparation for the hearing, you are not going to hear all of what everybody has to say, but, in my opening statement to the Panel last Thursday, I made comments about the IRP working group.  I am not going to take you through that, frankly, but -- because I understand you went through that with Mr. Brophy.  But, after the exchange you had with Mr. Brophy, I thought it important to make sure the record was correct, so I forwarded one page out of the transcript from Monday to Ms. Monforton.

Ms. Monforton, do you have that one page of the transcript?  It is page 48 out of volume 3 of the transcript from Monday.  Oh, I see it now.  Thank you.

So, in this excerpt, Mr. Shepherd was asking Enbridge about the progress in IRP, and he was specifically talking about in relation to the asset management plan.  At the time, Ms. Wade said that she would note that they already implemented an IRP program in Kingston, and Mr. Shepherd went back to his line of questioning.

I want to ask Mr. Neme:  Would you agree with me that the IRP working group learned about this project after it was implemented and therefore had no input into this IRP project?

MR. NEME:  Yes, I would.  I concur.



MR. QUINN:  Okay.  Thank you.  Just, I wanted that to be clear because Mr. Brophy had taken you through our comments, and our comments stand for themselves, but I thought this was exhibit A in terms of the operation of the working group.

I will turn now to the next topic.  I may be a little shorter also, but I only have the 15 minutes.  Ms. Girvan was relating to you Dr. Hopkins talking about the benefit of scenario analysis, and that was the primary interest I had in our discussions for today, Mr. Neme.  So, if Ms. Monforton could pull up your evidence in the GEC-ED M9, thank you, and, if you could, start with appendix B, starting at page 51, please.  Thank you.

So, again, we heard from Dr. Hopkins yesterday about his views on scenario analysis, and he had the opportunity to actually consider some difficulties that may arise in certain scenarios and even the ability to mitigate them.  But, in your evidence, which we respect, you were focused more on the IRP aspect of this, and you provided an illustrative example.

Maybe just for the benefit of everybody, if we can scroll down, please, Ms. Monforton.  You walked through this hypothetical example on this page and the following pages.  I am not going to walk you through it in detail, at all, but -- if you just pause there; thank you -- you just took the opportunity to say, Okay, here are three scenarios, and then you applied some probabilities.  What I would like to do is have you elaborate, if you would, Mr. Neme, on how this type of approach would benefit the, for lack of better term, filtering of IRP projects better than our recent experience has seen?

MR. NEME:  Sure.  So the concept here is that Enbridge, I believe, is largely basing forecasts of need for system upgrades where those upgrades are being driven by demand.  Some upgrades are health and safety and just not deferrable.  But, where upgrades are driven by forecasted demand, their forecasts are very much what I would call business as usual, not accounting for in any significant way the likelihood of significantly accelerated investments in electrification, for example, or for that matter alternative biofuels.  And the point of the illustrative example and the point of my recommendation is to show that, while the future is -- number 1, the future is uncertain, and, number 2, that we should start accounting for the uncertainty.  It is more uncertain now than it used to be, and we should start accounting for that uncertainty when we do analyses that underpin hundreds of millions of dollars or billions of dollars in capital investment, and that, through that analysis of multiple scenarios, one might come to the conclusion that an IRPA or an alternative to a traditional supply infrastructure investment would be lower cost in one or more of those scenarios.

And then one could take a look at that result and ask the question:  Well, what is the probability of each of these scenarios, or how likely do the scenarios where the IRPA is the lower cost solution, how likely is that scenario to come to pass, or how likely does it have to be that it will come to pass to make the IRPA the thing that makes sense to proceed with for at least the next several years?  So that is the concept, and that is the picture that the hypothetical illustrative example in my appendix -- and thank you that somebody actually read my appendix -- was intended to illustrate.



MR. QUINN:  Thank you.  I don't --



MR. NEME:  Does that help?

MR. QUINN:  That is very helpful, Mr. Neme.  Thank you.  I don't want you to have to design something on the fly, but would you envision this being done on individual projects or as an opportunity to categorize growth projects in a way that may work better than the binary screening that is currently in place?

MR. NEME:  I was originally conceiving of it when as something that would apply to individual projects, and I know Ms. Wade raised concerns about, well, the level of effort that would be required to develop three forecasts for every targeted geographic area.  I don't think it would require, like, super-extensive analysis or data collection to develop alternatives.  You could have a kind of a generic set of alternatives that apply system wide, and have some way of customizing them, then, for an individual geography.

Your question of, could it be applied more broadly or at a higher level to kind of bundles of projects, I suppose there might be some value in that in terms of understanding what the future might look like.  But I think ultimately, unless I am missing something, that each individual project is going to have to stand on its own because reliability is going to be necessary for every part of the service territory that is under consideration.

MR. QUINN:  Fair enough.  So maybe I will say it this way:  Could the projects be categorized in a different way that would possibly segregate the growth projects?  And those growth projects, as they are nearer term, could have a scenario analysis applied to those nearer term growth projects to conceivably determine, on a probabilistic basis, what is the best use of funds to be able to deliver the energy needs of the community or the town or whichever?

MR. NEME:  To begin with, I think IRPAs are really most applicable to growth projects, in any case.  So the company ought to be filtering its forecast needs for those projects that are primarily being driven by forecast load growth.  So I agree with that statement, just kind of as a starting point.

Would there be value in then, like, bundling groups of them?  Possibly.  There may be some kind of initial steps that take a very crude look at certain bundles to determine if alternative forecasts might have an impact on the investment outcome, or not, and then maybe a deeper dive:  look at alternative scenarios for those that kind of pass that initial screen.

I am thinking out loud here, a little bit, but -- because I haven't thought that all the way through.  But conceptually, I could see some potential for that.

MR. QUINN:  Okay.  I will finish off with this one question in that respect.  I had put a little bit of thought into this, ahead of time.  And I wanted for you to provide your perspective and insight to the Board.  But if some of these growth-related projects were geographically filtered in a way that, as an example, it is known the electricity system is strong in that area, then running your scenario analysis on those projects would yield a better opportunity to allow more projects to be brought forward for potential IRP benefit?

MR. NEME:  Possibly, or if there were different geographies that were not very far from each other, where there might be some economies of scale by working across geographies, there could be some advantage to looking at things that way.

I would have to think through exactly the mechanics of how that would potentially play out, but I could see some potential there, another IRP working group topic.

MR. QUINN:  I very much respect, I am asking this on the fly.  And our own thoughts are evolving, as we all try to seek solutions.  So I am going to move on to a slightly different topic, but it is still about effective utilization of assets.  And so if we could back up in the report to page 48, please, Ms. Monforton?  If you could scroll down, it might be 48 on the PDF, or 48 -- what is the page number?  Okay, I am sorry.  Then that, this is the right reference, at least.  I wasn't seeing it and, again, mine is highlighted.

You were talking about -- again, here it is, future load forecasts.  But I can't draw on it right now, because I have only three screens open.  But you had also talked about the benefit of looking at repairing and extending the life of assets.  It is not on this page, and I may find it in a moment, but do you remember that section of your evidence?

MR. NEME:  I do.  I think it is a little further down, maybe on the next page.

MR. QUINN:  Okay.  Maybe it is the next page, and I might have got the page numbers wrong in trying to -- yes, one more page down, Ms. Monforton, and I apologize.  Okay, it is not -- I don't think you will need to turn it up, because I --


MR. NEME:  It is the previous page.

MR. QUINN:  -- I trust your recollection, here, Mr. Neme.  But this is more of a generic question.

MR. NEME:  Yes, the previous page.

MR. QUINN:  The previous page -- that is where I was on the --


MR. ELSON:  47.

MR. QUINN:  Page 47, thank you.

MR. ELSON:  47.

MR. QUINN:  So requiring assessment -- yes, the repair versus replacement trade-off for aging pipe.

MR. NEME:  Yes.

MR. QUINN:  And again, I trust you weren't able to monitor all of the proceeding, but I was exploring with Enbridge on the first day of the proceeding about utilities tending to follow incentives.  Would you agree with that, as a generic statement?

MR. NEME:  Sure.

MR. QUINN:  Okay.

MR. NEME:  Sure.

MR. QUINN:  And so what would your views be on a utility being able to earn a return on assets which are fully depreciated if, by their efforts to rehabilitate or better those assets, they would be able to extend the life of those fully amortized assets?

MR. NEME:  I think there would be value conceptually in providing incentives, financial incentives for the utilities to invest in IRPAs as well as in repairing rather than replacing where there is, you know, a compelling case to be made that they -- that that is a lower cost option, that it is a feasible option, and that it really was not something that was going to happen, anyway.

What form that financial incentive would take, I think there has been a lot of debate about that topic and different approaches have been used with respect to non-wire solutions with electric utilities in different parts of the continent.  I don't know that there is any one right answer to what form that incentive should take.  But I think it is a topic that merits attention.

MR. QUINN:  Okay.  And I heard you say there wasn't any one right solution.  And, of course, we are dealing with gas versus electricity, but there may be some applicability from other jurisdictions and potentially different energy types to be able to come up with some of these solutions, I trust?

MR. NEME:  Sure.  Just to give, like, one conceptual example, I don't know if this is still true, but I believe at one point, and this may still be true, in New York, the electric utilities had proposed a financial incentive for investing in non-wire solutions which was equal to the -- you know, a certain percentage of the net present value of the cost savings to customers, by pursuing the lower cost option.  And conceptually, that could be applied just as easily to gas, as it can to electric.

MR. QUINN:  Thank you, for that.  I would concur with that.  Thank you for your answers, Mr. Neme, and thank you, Commissioners.  I apologize for a little bit over time with my logistics, but those are my questions.

MR. MORAN:  Thank you, Mr. Quinn.  Next, we have Three Fires Group.
Cross-Examination by Mr. Vollmer:


MR. VOLLMER:  Daniel Vollmer, from Ginoogaming.  I will also be asking questions on behalf of both the Three Fires and Ginoogaming First Nation, today.

MR. MORAN:  Thank you, Mr. Vollmer.

MR. VOLLMER:  Good afternoon, Commissioners, and good afternoon, Mr. Neme.

I just wanted to start off by asking a few questions on the relative risk of the energy transition decarbonization from declining gas peak demand and gas sales for lower income households, especially in remote communities and First Nations.  Ms. Monforton, could you please pull up page 4 of Mr. Neme's evidence?  Thank you.

As we just heard earlier today, you noted that the implications of declining gas peak demand and gas sales present a growing risk that current and new capital gas assets will become underutilized, if not stranded, and the implications of this will be probably problematic for lower-income households.  Right?

MR. NEME:  Correct.

MR. VOLLMER:  Could you just maybe unpack or elaborate on the reasons it would be particularly problematic for lower-income households.

MR. NEME:  Sure.  There are, I guess, a couple of lenses through which you could think about this issue.  One is that low-income holds are typically already at their limits in terms of how much they can afford for energy.  Their energy burdens tend to be quite high.  And, therefore, anything that increases their energy costs just makes their lives more challenging.  And some would use terms much stronger than that, you know.

And so, as the gas system -- if we go down the path of decarbonization and there is significant electrification, which I believe that pretty much every study, even the two scenarios that Enbridge had their consultant Guidehouse look at, says this, that there is going to be significant electrification and customers leaving the gas system, the costs that are going to have to be recovered from the gas system will be spread over a smaller number of customers and a smaller volume of sales.  And that is going to create upward-rate pressure and it is going to create significant challenges for low-income households who are still on the gas system.

Now, those challenges could be mitigated if those customers could get onto a less expensive system, which is likely to be the electric system.  And, as I mentioned to somebody earlier, when the Massachusetts gas utilities did their analyses of eight or nine different pathways scenarios, they definitely found that energy burdens for low-income households could be maintained at relatively the same levels they are today for those customers who exit the system onto the electric system in a high-electrification scenario.

The problem is that those low-income households are the ones that do not have the capital to make that transition themselves.  And, as a result, they are more likely without support than others, proportionally, to be the ones left on the system facing the higher gas prices that they cannot afford.

MR. VOLLMER:  Thank you.

MR. NEME:  Does that help?

MR. VOLLMER:  Yes, thanks.  Is it safe to say that a lot of those same considerations would apply to remote communities and First Nations that are often also, many of them, lower-income and have the same kinds of issues?

MR. NEME:  Sure.  Any customer that faces significant challenges in getting off the system and/or that has significant existing financial constraints would be in the same boat.  And that's probably particularly true if you are in more northern areas, where the climate is more severe.

MR. VOLLMER:  Thank you.  I think maybe just jumping off that a bit more.  In your opinion, are there any other -- or could you maybe elaborate on the other kinds of considerations for those First Nation communities, and especially northern communities, trying to either leave the gas system or electrify, and just maybe some comments on that?

MR. NEME:  Sure.  Obviously, as you go further north, the winters get more severe, which means you use more energy for meeting your basic needs.  And so that is a bigger challenge.

In addition, the more kind of common electric heating options for the more moderate parts of Ontario, like Toronto and environs, and even up to Ottawa, which is a cold-climate air source heat pump, in very far-north communities, those heat pumps will not function nearly as well.  Because, the further north you go, the lower their operating efficiency and the less they can produce without having to rely on backup systems.

So, for those more northern communities, First Nations communities, there would need to be kind of a visiting of a range of options that are maybe a little bit different than the average household in Toronto might pursue, or even the average low-income household in Toronto.  There may need to be more of a focus on ground-source systems.  There may need to be more of a focus on biofuel systems.  And there probably needs to be some thought, as well, to how to, from a public policy perspective, mitigate the costs that will be incurred in switching to those alternative fuels or alternative heating systems for those communities.  That is a policy call, but it seems like it is a reasonable one to consider.

MR. VOLLMER:  Thank you.  And I just want to talk a bit about the feasibility -- it kind of jumps from where you were just speaking now -- of the energy transition in a lot of these vulnerable communities and remote communities, including many First Nations.  If we can please go to page 24 of Mr. Neme's evidence.  Thank you.  And then scroll down to, I guess, section B.  Right there, thank you.

In your evidence here, you suggest that developing specific estimates of the cost effectiveness of customers investing in electrification at various points between 2023 and 2050 was beyond the scope of your evidence.  In your opinion, does Enbridge's evidence in this proceeding allow for a comprehensive understanding of the cost effectiveness of customers investing in electrification in Ontario?

MR. NEME:  No, I don't think it does.  As I said earlier, I think the Guidehouse pathways study is fundamentally flawed, with numerous biases in favour of gaseous fuel pathways and against electrification pathways.  But, moreover, it is a kind of economy-wide analysis.  Which is not a criticism of their work; it's just that it doesn't allow for the kind of regional breakouts or community-specific challenges that you were alluding to earlier.

And nor does mine.  My analysis in this report focuses on Toronto as kind of a typical, average Ontarian situation.  I readily acknowledge that the situation is going to be different especially in far-northern communities, and kind of a wider range of options is going to need to be investigated to find solutions that are the most cost effective there.

I didn't mention earlier, but another one could be a much more significant level of investment in energy efficiency of buildings so that, whatever heating system is adopted, there is much less of it needed so that it is much more affordable.  And much higher levels of efficient in very northern communities will make sense than in Toronto.

MR. VOLLMER:  Thank you.  You basically answered my second question that I was going to ask you.  So, with that, I think that's pretty much all of my questions.  I just want to thank you, Mr. Neme, and yield back my time.

MR. NEME:  Thank you.

MR. MORAN:  Thank you, Mr. Vollmer.  OEB Staff, are you ready to proceed?

MR. MILLAR:  I am.  Thank you very much, Mr. Chair.

MR. MORAN:  Thank you, Mr. Millar.

MR. MILLAR:  Just as we get started here, I have circulated a compendium for Mr. Neme and I propose to mark that as K6.3.  These are materials that are already on the record; in fact, they are largely taken from Mr. Neme's report.
EXHIBIT K6.3:  BOARD STAFF COMPENDIUM FOR PANEL 3.


MR. MILLAR:  Good afternoon Mr. Neme.  It's very nice to see you.  I just have few questions to go over today, and I don't think we will take too long.

Let me start with -- maybe we can turn to page 5 of the compendium.  And this is taken from your report.  This is just where you proposed the shortening of the cost-recovery period for new connections to 15 years.

And that is something that other parties have discussed with you.  Clearly, you are familiar with that.

MR. NEME:  Yes.

MR. MILLAR:  If we flip to page 8 now, this is taken from the opening statement of Environmental Defence.  They circulated a bit of a summary, and that is what we are looking at here.  One of the things that they at least have on their radar is perhaps reducing the recovery period not just to 15 years but to zero years.  So I wanted to ask you a couple of questions about that.  First of all, do you have any views, yourself, as to whether zero versus 15 years might be the appropriate payback period?

MR. NEME:  Well, obviously, either would be a significant improvement over 40 years.  As I think said to somebody earlier -- I can't remember who was asking me the question -- I think that there is a reasonably compelling case that could be made for no subsidies for new connections.  It would certainly serve the same purpose as my recommendation to 15 years in kind of mitigating risk of stranded assets.  Actually, it would probably mitigate the risk even more than my 15-year recommendation would.  And it would also eliminate any distortion in the market that builders face in terms of incentive to choose one type of heating fuel, gas, over another, electricity.

From that perspective, I think there is a reasonably compelling argument to make for it.  I proposed in my report 15 years as kind of a reasonable step down from where we are at, 40 years today, for the reasons I explained in my report.


MR. MILLAR:  Okay, so your recommendation remains 15 years?

MR. NEME:  Yes, that is what I proposed.


MR. MILLAR:  Okay, and whether the payback period
be --


MR. NEME:  I think this proposal -- I am sorry.  Go ahead.

MR. MILLAR:  Yes.  I guess whether the payback period is zero years or 15 years or something shorter than the current time span, do you have -- I wanted to ask you about balancing this policy with fairness to existing and new customers.  Let me put it this way:  Is there a concern that new customers would be paying twice in that they would be paying the full cost of their own connection up front -- this is under the zero time frame scenario -- but they are also paying for depreciation of existing Enbridge assets through their rates, which would include the cost associated with previous customer connections.  Do you any thoughts on whether there is an unfairness there and, if so, why you are comfortable with at least the 15-year recommendation?

MR. NEME:  Well, you know, this is one of the challenges that we always have in rate-making, right?  If I am a customer whose load is not growing but somebody else's load is growing and that is requiring an upgrade to the distribution system, I still pay it.  You are never going to have a perfectly -- even though I had no role in causing that need to occur, you are never going to have a system that is kind of equally equitable on everything for everybody.  It is just administratively impossible.  So then you have to kind of fall back to what in the broader context of things makes the most policy sense.

Given the risk of stranded assets which would be paid by the existing customers if one of these customers that connects then leaves, as well as the benefit of removing the distortion in the market for buildings or developers in terms of what type of heating system they put in homes, I think on balance those policy goals are far more compelling in terms of driving to a lower threshold for the recovery of the connection costs --


MR. MILLAR:  Okay.  Let me --


MR. NEME:  -- [audio dropout]

MR. MILLAR:  -- try to summarize -- sorry.  Did I cut you off?

MR. NEME:  No, no.  I was asking if I answered your question.


MR. MILLAR:  I think you did, and I just kind of wanted to repeat it back to you, dumbed downed slightly for my benefit.  If I heard you correctly, I think what you are saying is there could at least be a theoretical concern about a double-counting issue or something like that, but you are comfortable with it for two reasons.  One being that that is kind of just how rates work, that there is always going to be at least some minor inequities between what an individual pays versus what their costs on the system are, and, second, that the policy benefits to your approach would outweigh any concerns in that regard.  Is that a fair summary?

MR. NEME:  Yes, except for I don't quite agree with the term of "double counting" that you used earlier.  I wouldn't call this double counting.  But your summary point, that the policy imperative that would support reducing the connection, the customer connection, period far outweigh any potential conceptual concerns around inequities and who is paying for what.


MR. MILLAR:  Great.  Could we please turn to page 10 of the compendium.  One of your recommendations -- I think the discussion starts here but extends over a couple of pages -- is that the OEB require Enbridge to assess switching to the units-of-production method of depreciation -- and that's where annual depreciation expense is proportional to expected usage in a given year relative to the total expected lifetime usage -- and that this analysis should be performed using load forecasts consistent with the most likely decarbonization pathway or pathways.  Is that fair?

MR. NEME:  That is fair.


MR. MILLAR:  Okay.  You have also separately recommended -- I think in this regard we could turn to page 15 of the compendium.  This is with respect not strictly to depreciation but to IRP.  You've recommended that IRP analysis be compared under multiple-possible-future-load forecasts.  Is that correct?

MR. NEME:  That is correct.


MR. MILLAR:  So my question is:  Would you also recommend the same load forecast scenarios be used both for this IRP option analysis but also for the units-of-production depreciation approach?  Is that something that would also benefit from multiple-load forecasting?

MR. NEME:  Yes, with one caveat, that in the IRP or IRPA context you would have to take on broader system load forecast scenarios and adapt them or customize them to a local geography which is the subject of a concern on the distribution system.

MR. MILLAR:  This approach, I guess, whether it be used for depreciation or IRP or both, am I right that that would require the Board to define which scenarios would be used and perhaps also to weight the probability that one scenario versus another scenario might come to pass?  Like, how would the scenarios be determined?

MR. NEME:  I think we would need to -- yes, good question.  Absolutely, there would need to be clarity on what were reasonable scenarios to analyze.  The question of assigning probabilities, I don't know that you would actually have to determine that up front.  You could for example have some dispute about the probabilities, but, if you do an analysis for an IRPA and it turns out that scenario 3, even if it has only a 10 percent or 5 percent probability of occurring, changes the decision, that would be pretty compelling.  If it had to have a 70 percent probability of occurring in order to change the answer, then that might be less compelling.  And then the parties can, you know, can -- Enbridge could make their case for what that ought to look like, just like they do when they put forecasts forward today that drive a proposed supply-side investment, and the parties and the Board can debate about the reasonableness of the probabilities that get attached to those different scenarios.


MR. MILLAR:  Thank you for that.  Could we please turn to page 22.  As I think you will have heard, not to put words in Enbridge's mouth, but they are not necessarily wild about this idea, and you see here Ms. Wade addressed this, I think -- if we could scroll down the page a little bit.  Just to paraphrase a little, I think what we heard is that Enbridge understands this to involve scenario modelling along the lines of the pathway study but at a regional level, which is what I think you said a moment ago.  And Enbridge here indicated that it believes it would be very time intensive and may not provide much additional value to the OEB in its decisions on the IRP alternatives as opposed to Enbridge's current approach, to use a single forecast.  What are you thoughts on that about, if nothing else, the practical difficulties of doing this type of multiple-scenario analysis process?

MR. NEME:  Yes.  I will disagree with Ms. Wade on two points.  The first is I don't think this needs to be an extraordinarily challenging or time consuming to do this for individual geographies.  Once you have done it for the system as a whole, you can develop some kind of simplified ways of adapting that to differences in individual locations.

So, for example, if a location has more residential customers than commercial customers, and your system-wide forecast suggested electrification was going to proceed faster for residential than commercial then, in one scenario, that that could be adapted to that local geography.  If it was a geography that had more business or industrial customers, you could take the conclusions that that is a kind of more macro-system-wide level and, in a simplified way, apply them to that geography.

The same thing could be done with assumptions about the age of the housing stock, or there could be a variety of different ways that you could have simplified adaptation of a system-wide result to a forecast, to an adjustment to a kind of base-case forecast at an individual geography.

So I don't think it needs to be very complicated or in depth because we are talking about forecasting here, remember, which we know is always wrong from the day it is issued in the first place, where what we are really trying to do is bound it a little bit.  So that is the first concern I would have with Ms. Wade's response.  I don't think it needs to be nearly as complicated as I think she was interpreted my recommendation to be.

The second point that I have concern with is her suggestion that it may not provide any value to the Board.  I don't know what the basis for that statement is.  As I kind of showed in the illustrative example in my evidence, very different forecasts can have very different answers in terms of whether an IRPA can make sense or not or be lower cost or not, in the supply-side investment alternative.  And we will never know if that is true, if we simply operate with blinders and look only at kind of the business-as-usual forecast.

MR. MILLAR:  Mr. Neme, are you aware of any other or any utilities that do this type of multiple-scenario analysis or, I suppose, any regulators that require it?

MR. NEME:  Not yet.

MR. MILLAR:  Okay.  Thank you, very much, Mr. Neme.  Those are my questions.

MR. NEME:  Thank you.

MR. MORAN:  Thank you, Mr. Millar.  Next up is BOMA.  Is that Mr. Jarvis?
Cross-Examination by Mr. Jarvis:


MR. JARVIS:  Yes, it is.  Thank you, Mr. Chair.  And good afternoon, Mr. Neme.  I don't intend to refer to evidence or exhibits in this conversation, so we can have a rest on the screen.

Mostly I just want to explore with you your experience with other jurisdictions as to what gas utilities, what current practice is and what in your view some of the better practices are.  And there are only two areas I want to examine with you.  One is metering.  And as I am sure you know, commercial customers in Ontario rely upon, with the exception of a couple of hundred of contract customers, rely on manual reading of meters every month, and therefore the customers don't have the benefit of -- you know, get somewhat intermittent information on monthly consumption, and don't have the benefit of seeing their gas consumption profiles or the other information that comes out of interval metering.  Is that your understanding?

MR. NEME:  That was my understanding of the situation.  In Enbridge's territory, I have to be honest, it is not a topic that I followed very closely.  So that is what I -- I knew that was the situation in the past; I will take your word for it that that is still the situation today.

MR. JARVIS:  Okay.  And by extension without interval metering, without kind of -- if you like, smart metering for gas, Enbridge doesn't have visibility into peak demands or daily profiles of this large sector.  And again, this specifically relates to commercial customers.  Enbridge doesn't have visibility on when peaks are occurring and what opportunities there are to manage demand within the commercial sector, within commercial customers?

MR. NEME:  Not on a customer-by-customer basis in any case, yes.

MR. JARVIS:  Or even to be able to aggregate a number of similar kind of customers to see where they fit?

MR. NEME:  Fair enough.  When you start getting to aggregation, and if you have a decent sense from broader based metering studies of the residential sector, you might be able to start more accurately parsing out what the demand profiles look like for groups of commercial customers downstream of a particular measurement point on the distribution system, but it is more approximate, for sure.  And only for groups, in aggregate.

MR. JARVIS:  Exactly.  And right now, we don't know which building sectors cause our peak demands.  We can see the peaks.  We don't know where they are happening?

MR. NEME:  Yes.

MR. JARVIS:  In your experience across North America, are there other jurisdictions?  Is this the normal practice for other jurisdictions?  Or are there some that have gone further, on advanced-metering infrastructure?

MR. NEME:  As I said earlier, and this is not a topic that I have followed very closely so that I don't know that I could give you a well-enough informed answer to put it on the record.

MR. JARVIS:  Okay.  Then my follow-on questions from there would be, if that is good practice, good current practice and helpful both to the utility and to customers in managing their way through this really difficult time coming around the energy transition, we will look to find further information elsewhere as to who would pay for that metering, whether it becomes part of connection charge and so on.  So there is a number of follow-on questions.  But thank you for your help with metering.  If the current knowledge exists, we do look to you as the person that is probably a good place to start.

Can I move on to where others have already gone with you, which is around integrated resource planning?  As mentioned previously, commercial customers are going through this decision making around capital planning on a daily basis these days, what could, within an individual building, be a stranded asset.  And we sympathize with the province and with Enbridge in managing that for the whole gas system, as to what are the appropriate kind of capital investments.

In your experience around energy efficiency and DSM, Mr. Neme, would you agree that ventilation -- one thing that differentiates commercial buildings from other -- from residential buildings, is the magnitude of ventilation loads of outside air loads in the peak demand.  Does that sound right to you?

MR. NEME:  Absolutely.  Yes, absolutely.  Commercial buildings with rudimentary, uncontrolled ventilation systems can have an enormous portion of their gas consumption tied, often unnecessarily, to ventilation.

MR. JARVIS:  Would you agree that just as we are talking about the improved efficiencies of all the equipment in this space, that heat-recovery ventilation systems on commercial buildings, the big ones, enthalpy-recovery wheels and so on, their efficiency has risen dramatically over the past decade?

MR. NEME:  Sure.  That is a viable option for trying to address some of those loads, as are controls.

MR. JARVIS:  Right, indeed.  And the controllers are a big piece.  I am not planning to go there in this conversation but, because of that magnitude, you know, one, we don't know how much of the peak for an individual large commercial building at this point, without the metering.  But then, going beyond that, the potential as part of integrated resource planning, of looking at commercial buildings and the potential for ventilation heat recovery to significantly reduce the demand on the significant portion of the distribution system, for example, might be a factor in looking at a pipeline reinforcement project, for example?

MR. NEME:  Sure.  Again, I think both heat recovery systems and ventilation controls could be really helpful, potentially, in addressing the contributions of commercial buildings in the context of an IRPA.

MR. JARVIS:  That is great.  Thank you.  I think we have heard a number of -- from a number of different discussions that you have held today, that there are IRP processes emerging, the pilot projects are crystallizing -- delighted to hear that the applications have been filed.

Do you have -- and my interest is, talking to commercial owners, they would like to be part of the conversation around integrated resource planning, in general; whenever there is a pipe reinforcement project, which commercial customers are attached to that part of the system and is there the opportunity of investing in heat recovery within their buildings, and therefore ending up with a smaller pipe, or perhaps avoiding the need for that project.

Can you think of jurisdictions anywhere in North America that are doing a really good job, have a smooth process?  Whenever a project comes along like this, there is an automatic reach-out to commercial customers and engagement, a conversation, a bit of a study on how big this could be?  Are any gas utilities right now getting this right?

MR. NEME:  Well, I think we're in the early days, across the continent and gas IRPAs, but I think there is lot that could be learned from what has been done on the electric side on this front, in terms of how you design and deliver programs.  And, certainly, I would suggest that, in the two pilot projects that Enbridge apparently has now filed, there will be commercial -- there are commercial customers, and I think the company would do well.

And there are efficiency initiatives that will be targeted to those customers, and I think the company would do well to work with you and others to identify the range of options that could provide the greatest kind of bang for the buck from efficiency upgrades in those building to contribute to the deferral of the supply side investment.

From a program design perspective, my own personal view, when you get into these kind of geographically targeted initiatives, any customer that is of a significant enough size, commercial or industrial, the utility should be going straight to them and immediately identifying what opportunities exist in their buildings or their facilities.  Because you can get a lot of bang for your buck, sometimes, from a very large customer following through on an investment that you helped them make.

For kind of smaller and more medium-sized commercial businesses, there is range of efficiency measures that might make sense, and measures related ventilation, I think, ought to be near the top of the list, if not at the top of the list, for commercial buildings, or at least for some types of commercial buildings.  But, for those smaller customers, where the transition cost of going customer-to-customer might be a little bit higher, you might need to think of a little bit of a different strategy.

I don't know if that is helpful, but I think there are going to be opportunities in the coming pilots to explore the issues that you are raising.

MR. JARVIS:  It was extremely helpful.  Thank you, Mr. Neme, and we look forward to engaging in those pilot projects.  And, Mr. Chair, those are our questions.

MR. MORAN:   Thank you, Mr. Jarvis.  I think we've reached our afternoon break.  Let us come back at 2:50, and then we will begin with Mr. Shepherd right after the break.
--- Recess taken at 2:36 p.m.
--- On resuming at 2:52 p.m.

MR. MORAN:  Mr. Shepherd, just before you start, I was looking at the schedule, and I see that Mr. Garner is down for 5 minutes and you are down for the best part of an hour.  I was wondering if you would be all right with letting Mr. Garner have his 5 minutes in the light so he doesn't have to wait for the rest of yours.



MR. SHEPHERD:  I don't mind, at all.  As you can see, he is locked in the north hearing room.



MR. GARNER:  To be fair, as I said in my opening remarks, Mr. Moran, I suspect, I know, I am going to be more than 5 minutes.  I am not sure how much longer than 5 minutes, but I don't think longer than 15.



MR. MORAN:  No problem.



MR. GARNER:  I would be happy to go first if that's your...

MR. MORAN:  Yes.  Why don't you go ahead.

MR. GARNER:  Okay.

MR. MORAN:  And then we will liberate you from the hearing room.


Cross-Examination by Mr. Garner:


MR. GARNER:  Thank you very much.  Good afternoon, Mr. Neme.  My name is Mark Garner, and I am with the Vulnerable Energy Consumers Coalition, a coalition of low-income consumers.  I just have a few questions that I want to go through.  I don't have a compendium, but, if Ms. Monforton would put up your evidence and we just look at your recommendations, that is what I wanted to look at.

When I had 5 minutes -- and that was before I heard something earlier -- one of the main things I wanted to talk to you about was your recommendation which is on possible 5, which is assessing the routine trade-offs between aging pipe, replacing and repairing aging pipe.  And Ms. Girvan talked about this, and the first thing she asked you about:  Were you asking for something different?  I was going to ask a similar question, just because of this, is that:  Are you aware that the utility did put forward what they call an enhanced DIM or a management program for pipeline in response to some earlier Board decision?  Do you understand they have evidence on an enhanced program to do, I think, exactly that?  Are you familiar with that evidence?

MR. NEME:  I am not.



MR. GARNER:  Okay, but you are not recommending anything particularly different than what they have proposed?  That's all I want to get to.  You are not saying that what they proposed is inadequate in any way.



MR. NEME:  Because I am not familiar with what they proposed on this issue, I can't speak to whether what I am suggesting is anything different.  What I was attempting to suggest is that, whenever there is a distribution system investment that is about replacing aging pipe, they ought to be required to routinely consider what the trade-offs would be if they instead repaired it, assuming that repair is possible.

MR. GARNER:  Right.



MR. NEME:  Whether that completely aligns with what they have already proposed or not, I don't know.



MR. GARNER:  Fair.  Fair enough.  The other thing I was very interested in with that recommendation -- and I think there were other places in there -- you talked about the issue of methane leaks and that there might be, I think, potential differences in repairing pipeline and replacing pipeline in respect to methane leaks.  Is that what you -- that was one of the points you were making in your evidence?

MR. NEME:  Yes.  What I was trying to suggest here is that the choice between repair and replace could potentially, not necessarily but could potentially, affect several different things.  It could affect cost.  That is the most obvious one.  But it could also affect the amount of methane leaking from the system.  It may or may not.  It may be that, if you repair it, you could get it to a place where the methane leakage rate from that pipe was the same as if you replaced it, but it may depend.  They would also want to look at whether there is any material difference in safety risk and whatever other material factors might be at play.  I was just trying suggest that this is not just a question of cost, that you would need to understand what the other trade-offs are besides cost.



MR. GARNER:  Right, but what I was -- what interested me about that -- and I will talk about this later, when we get to customer connections -- is that it seems to me what you are suggesting is that, in the economics that one looks at in doing a repair versus replace, one might look at the potential cost of methane leaks, in which case, then, one would have to assign I think what would be called an externality cost to that and then work that into your economics as to whether the better idea is to replace or to repair.  Is that kind of where your -- would you agree that?

MR. NEME:  Well, I hadn't gone quite that far, to suggest that you would necessarily want to monetize all of the different trade-offs, whether it is safety, methane leaks, and so on.  Conceptually, I wouldn't necessarily suggest that that is a bad idea or -- how is that for a double negative.  That may well be a good idea.  I hadn't gone that far in my recommendation.  But at least understanding and quantifying any differences on that front so that you could assess the merits of the trade-offs would be useful.  And one way to more -- not precisely, but one way to kind of more systematically assess those trade-offs could be to assign an externality value to methane leaks.

MR. GARNER:  Okay.  Thank you, and that is very helpful because I wasn't quite sure what you were recommending.  If you were to go down that path -- because, as we heard I think from Mr. Elson on day 2, there was some discussion about how methane leaks from pipelines can be quite detrimental to the environment and all that.  If one was to go down that path, I guess it is not a trivial question about how one would price that externality; it's not something -- it might have some contention among people about what that proper price is.  Would you agree with me?

MR. NEME:  Well, pricing externalities can always be contentious, but here is one thing we know.  We can -- from an environmental perspective, the key issue with methane leaks is that methane is a global-warming pollutant, just like carbon dioxide is.  We can -- we know what the global warming potential of methane is relative to carbon dioxide, and you could then essentially translate it into dollars per tonne of carbon dioxide equivalence emission reductions, if there was one option that reduced methane emissions more than the other, and if nothing else, we have a current carbon tax that you could compare it to, or you could compare it to a societal -- but that is probably -- the current carbon tax probably understates the -- well, not just probably.  It absolutely understates the societal cost of carbon, but you could pick a societal cost of carbon.  These are numbers that are widely --


MR. GARNER:  Right.



MR. NEME:  -- that have been widely debated for quite some time.  And, while no one would point to a number as, like, the number, we understand numbers that have been generated in a variety of different places and can use them as kind of proxies.

MR. GARNER:  Right, but, just listening to you, I think you are answering my question in the affirmative in the sense that there is a conversation to be had around that number if one was to go down that path.  There is some sort of, you know, discussion that would have to happen.



MR. NEME:  Sure.



MR. GARNER:  Now, why I bring that up is I want to talk to you about the recommendation you make with respect to changing the customer revenue period from 40 down to --


MR. NEME:  Correct.



MR. GARNER:  -- 15.  Right?  And I understood your rationale to that, which, as I understand it, runs like this, which is:  You are matching more closely the lifecycle of the equipment to the customer's connection, so 15 is closer to a 15- to 20-year period than 40 is.  That is roughly correct.  Right?

MR. NEME:  Well, that is part of the rationale.  I think you can, you could -- there are at least a couple of different rationales.  One is that any subsidy for new connections is distorting the market choices that developers or builders make between what fuel they want to have the house or building they are constructing consume for its heating and water heating and the like.  So reducing the horizon from 40 to 15 years reduces that subsidy or that market distortion.



MR. GARNER:  Well, I --


MR. NEME:  [Audio dropout] --


MR. GARNER:  Sorry.  I was just -- I don't want to interrupt, but I was just trying to get to how you got to 15 years.  That is all.  Like, you have to pick a number, so how did you pick 15 years?  That is all I wanted to confirm.

MR. NEME:  How did I pick the 15 years.  Got it.



MR. GARNER:  Right.



MR. NEME:  Well, as I said earlier in response to Mr. Millar's questions, one could make the case that it should be zero, and one could make a reasonably compelling policy case for that.  I got to 15 by saying:  We are at 40 today; if we are going to cut it to something other than zero, what would be reasonable?  And I got to 15 because that is approximately the point in time after a new home is built at which customers will begin to face decisions about replacing their heating system and/or their central air conditioner.



MR. GARNER:  Right, and I think that that is where I was going, and I just wanted to confirm that with you.  I think it took a while for us to just confirm that.  Why I am asking that is that I don't get the rationale as to why the maximum customer connection you recommend goes from 10 to five.  What is the magic of the five?

MR. NEME:  The customer connection, you mean the horizon over which a given --


MR. GARNER:  Yes, the customer connection horizon.

MR. NEME:  Yes.  With 10 years, as I understand the way this works, you know, a builder can kind of get a commitment that once they are to going to put a development in, that they can take advantage of a -- of whatever subsidy they are -- that is available at the time that they make that decision, even if they don't finish construction for, you know, nine or 10 years.

And the suggestion for reducing that horizon is that there is more uncertainty about what the future is going to look like now, than there was 10, 15, 20 years ago.  And it may not make sense to lock ourselves into an offer for a builder who is just kind of very slowly rolling out his or her investment in new construction for that long of a period of time.

MR. GARNER:  Let me accept your premise, right away.  But I am just really saying to you, why not four, why not six, why not eight?  Why not eight and a half?

MR. NEME:  There is nothing mathematically precise about five versus four versus six.  Five is still a long enough period of time that I think it would be pretty reasonable in terms of giving builders some certainty to work with, without letting the string play out far too long.  There is no mathematical certainty here, you know, a more mathematical formula that leads one to five.

MR. GARNER:  Fair enough.  And just as an editorial, I think if you are asking the Board to make a decision and you have to -- you are going to affect people's lives and what they get, you know, you generally give people a reason for that.  And really, why I am asking that is that earlier today, when you were talking with Mr. Stevens, and you were talking about making these changes, I mean, I don't want to -- I don't know to paraphrase it precisely.  But I think your evidence was to the effect of these are easy and obvious and, to me, they may be not as easy and obvious.

So, just between you and I as to what our position is, we may agree with you on where we are -- that these things need to be looked at but, in the time frame, we may have some disagreement.

And that is one of the other reasons I wanted to ask you about the 188 stuff, and when you make these suggestions to the Board.  Are you aware that, right now, the utility uses under 188 two investment types of portfolios as it does its economic analysis for these?

MR. NEME:  I am not sure I am following your question.

MR. GARNER:  Well, the Board has a set of rules the utility applies in expansion -- customer connections and expansions.  And they were done under something called E.B.O. 188.  And are you aware that there are two portfolios, one called the investment portfolio and one called the rolling-project portfolio.  Are you aware of that mechanism that is used in that policy?

MR. NEME:  Not intimately, no.

MR. GARNER:  Well, the reason I asked that is --


MR. NEME:  I know I have seen it, but I haven't sort of had --


MR. GARNER:  Well, the reason I ask that is, it is really this:  You also used the term "subsidy" a lot.  And my understanding, which is incomplete, let me tell you, but I have been around to listen to this for a while, of that policy, my understanding of those portfolios is the objective of them was to eliminate subsidy.  And so I am kind of interested, and you keep using the term "subsidy", and I am trying to marry that back to the policy which is using portfolios to deal with subsidies.

So I don't know if you have an understanding of the interaction between your issue of subsidy and the Board's current policy of using these portfolios.

MR. NEME:  Sure.  I call it a subsidy because in essence existing ratepayers are paying for the connection cost of a new customer, up to -- well, they are paying for the connection cost.  As long as the forecast suggests that the marginal revenue from the newly connected customer or customers would be enough to pay for -- to pay that subsidy back, quote-unquote, over 40 years.

MR. GARNER:  Fair enough, but -- and I don't want to give evidence, but if the portfolio actually takes both high generating projects and low generating projects, and then -- and balances those out, might that eliminate or reduce subsidies?

MR. NEME:  Well, no, because there are still two aspects of what I would call a subsidy, in place.  The first aspect is that -- the societal cost of connecting a new customer to the gas system is whatever that connection cost is.  By in essence footing the bill upfront for those customers that connect, there is a subsidy that is distorting the societal decision for a -- well, not distorting societal decision -- distorting a builder's decision from a societal perspective of what type of heating system, water-heating system, et cetera, to install in a home or in an office building or whatever else it is that they are constructing.

But the second point is that, putting that aside, paying for a portion or all of the connection costs upfront on behalf of the customer and then saying, but it is okay because we will -- the customer will pay that back or a group of customers collectively, some, you know, high consumers, some low consumers per the point you just made, will pay that back over time, whether it is 40 years or some other number, those customers in that context, all they are paying for over the next 40 years is the cost of their connection.  They are not actually contributing to any other system cost on the distribution system, including other system costs that they may actually be causing to be incurred in the first place.

New construction sometimes leads to, over time, maybe not at the exact time of new construction, but it can contribute to, five years from now, 10 years from now, 15 years from now, the need to upgrade an element of the distribution system faster than otherwise would have been the case.  And, if there are --


MR. GARNER:  Well, you are not familiar with that policy though, are you?  Are you familiar with the fact that reinforcement costs are also part of what gets put into that investment portfolio, so the exact thing you were just talking about?

MR. NEME:  Yes, but that is only when a determination that a particular new construction is going to require a particular distribution system investment at the time that the new construction is taking place.  The point I was making is that new construction adds load, and it adds load -- you know, the closest delivery point on the distribution system, but all the way up the chain, so to transmission.

And then, combined with other loads that are added from other customers, whether they are new customers or existing customers that increase consumption for whatever reason at the time of system peak, can contribute 10 years from now or 15 years from now to an upgrade of something that wouldn't have been needed at that time that might have been needed only 20 years from now.  And there is a cost of accelerating that need; that still exists, even notwithstanding the requirement that if there is any kind of immediate and obvious need for distribution system upgrades associated with a new development, that there is a price to pay.

MR. GARNER:  Okay.  I don't want to test the patience of Mr. Moran here, so I want to quickly get through this.  Why didn't you also make a recommendation with respect to the use of average use of customers for -- when you went through this.  So, for instance, might it be reasonable to think that average use of existing customers is different from average use of newly attached customers?

MR. NEME:  It is possible that the average use of existing customers is different than the average use of new customers.  I would concede that point.  It would just depend on the customers.

MR. GARNER:  Okay.  The other thing you use --


MR. NEME:  But I am not sure --


MR. GARNER:  Sorry, go ahead.

MR. NEME:  -- I am following the question.

MR. GARNER:  I am sorry, Mr. Neme, I cut you off.  Did you finish?

MR. NEME:  What I was saying is I am not sure I am understanding your question with respect to that issue.

MR. GARNER:  Well, it is just that if one was looking at this policy, might one want to look at that as part of the policy, I am saying?  And you didn't make a recommendation.  And I was just curious at to why, in that respect of the policy, you didn't?

MR. NEME:  I suppose one -- well, it is definitely true that, in the long run, the cost that a customer imposes on the system is tied in part to the magnitude of their demand at the time of system peak.  I don't know that it would make sense to try to account for that in the construct of a new connection policy.

MR. GARNER:  Okay, one final question.  You make the distinction in your evidence for this issue on infill customers and new subdivisions.  Now, I am not aware of that distinction being part of the Board's current policy.  And, actually, I'm not sure that there is even a consensus as to what an infill customer is.

Are you referencing something?  When you use those two things, infill and new subdivision customers, are you connecting that to a current Board policy about those two types of customers?

MR. NEME:  I believe that Enbridge had discussions separately about those two different groups of potential new customers, and so I was just parsing it out in the way I had understood the company to have parsed it out.

MR. GARNER:  Okay.  Thank you, Mr. Neme.  I think, in the interests of time, thank you for all of that help and those are my questions.  Thank you, Mr. Moran.

MR. MORAN:  Thank you, Mr. Garner.  Mr. Shepherd?

MR. SHEPHERD:  Thank you, Commissioner Moran.  Sound check? We're okay?

MR. MORAN:  Yes, you sound good.
Cross-Examination by Mr. Shepherd:


MR. SHEPHERD:  Mr. Neme, we know each other well.  I want to first sort of finish off the discussion about the Guidehouse report.

If I understand your evidence, you said -- and you said earlier to Mr. Stevens and to Mr. Vollmer -- number one, there are so many methodological errors, and bad assumptions, and serious omissions in the Guidehouse analysis that its conclusions are not helpful to the Board.  So that's number one.  Is that true?

MR. NEME:  That's true.

MR. SHEPHERD:  And then, secondly, I think you said to Ms. Girvan, and you said a number of other places, that, because those problems with the report reflect -- my notes say general bias, but what I mean is they go in one direction.  They tend to cause electrification to be more expensive and, the diversified scenario that is being looked at, less expensive.

If those were corrected, one could infer that the study would result in electrification, that particular scenario, being substantially cheaper.  Is that fair?

MR. NEME:  Yes.  I would go even further than to say one would infer.  We know for a fact that, if they simply fixed the inappropriate use of a different carbon price for the two different scenarios, the result just from that one change would flip, and pretty much all of the other concerns I flagged would only kind of push it further in that direction.

MR. SHEPHERD:  But we don't know what that differential is and, in any case, they are two scenarios that were selected by Enbridge.  Right?  So we don't know what the final result would be, how big the difference would be.  We can estimate that it is going to be that electrification is more cost-effective, but we can't estimate how much.

MR. NEME:  That's true.

MR. SHEPHERD:  But, intuitively, that inference, or that conclusion, from the study -- which is not in the study, but one could get from it, you are concluding, in effect -- that is actually intuitively correct because mostly all of the other studies that have been done objectively about Pathways to Net Zero have concluded roughly the same thing, that electrification has to be the central element of the new direction.  Is that right?

MR. NEME:  Yes.  Well, has to be.  It is the lowest-cost, lowest-risk, most practical solution, that electrification be relied on heavily for the solution.

MR. SHEPHERD:  Excellent, thank you.  Now, I do not have a compendium.  All of my references are going to be to your report, except for one thing.  And that is, Ms. Monforton, NM9-Staff-1, on page 1.

There has been a discussion about exit fees, and you have said here that exit fees would be problematic because they would be disincentive to electrify.  Right?

MR. NEME:  Yes.  Once you have gotten onto the system, if you impose an exit fee, then, if it becomes the case that it would be best for the customer, from a societal perspective, to leave the system for carbon emission reduction purposes, or economic purposes, or anything else, you have now created a barrier to that.  You have solved one up-front subsidy issue by creating a problematic -- whatever the opposite of a subsidy is -- on the back end.

MR. SHEPHERD:  Isn't it also true, though, that, if exit fees were introduced -- if they were authorized by this Board, for example -- that would be disincentives to customers connecting, new customers connecting, to the system because they would be locked in for some period of time.  At some point, they are going to have to pay to get off, if they ever want to get off.  Is that right?

MR. NEME:  I don't think it is much of a disincentive to sign on in the first place, for a couple of reasons.  One is that builders are often the ones making the investment decisions, in terms of what heating systems to use, so they can be the ones who sign onto the system, and the customer who ultimately may want to exit it had no role in making that initial determination.  There is a split-incentive issue, just like we sometimes have with DSM programs.

And, secondly, even if it is a custom-built home where the customer is actually involved in that decision up-front, they are probably not thinking all that much about what the evolution of the energy system in the province is going to be in the next 10, 15 years.  And so I don't see it as very likely that the imposition of an exit fee would have an huge impact on up-front decisions about what to do.

MR. SHEPHERD:  I would have thought -- and we've never talked about this, so I don't know what you think -- I would have thought that this would be sort of like people signing up for cellphone plans, where getting locked into a contract for a long period of time is something that causes customer resistance, and people who can sign up to a plan without getting locked in will prefer that plan.

Is the customer behaviour expectation different in this case?  Aside from the fact of the split incentives; I get that.

MR. NEME:  Well, split incentives is a huge deal for new connections, because most buildings are ultimately occupied by someone other than the entity who built them and made the decisions about the construction.  But even for those who don't, sure, knowing that, in the custom-built home that I had a significant hand in designing and speccing the heating system for, knowing that there is an exit fee might play some role in my decision making.

I don't think it's the kind of thing that customers would think as much about in the context of the heating system.  People's cellphones are near and dear to their hearts in a way that their furnace tends not to be.

MR. SHEPHERD:  Okay.  That was pithy, by way.

I want to talk for just a couple of minutes about hydrogen, because there has been lot of talk back and forth about hydrogen.  I have been a fan of hydrogen for, like, 30 years.  And, like the Maple Leafs, I have been disappointed.  It is hard to understand that from Vermont, but, trust me, it matters.

MR. NEME:  No, I get it.  I get it.

MR. MORAN:  We've got 30 more years to go now, Mr. Shepherd.

MR. SHEPHERD:  I am just making a note of that, Mr. Moran.  Okay.  As I understand it, there is a difference between green hydrogen and methane in that methane is already a source of energy.  We find it in nature.  It came from a process, but we find it in nature, and it already has latent energy built in; whereas green hydrogen, it is not out there in nature for us to gather.  We have to basically input energy into a process, and the green hydrogen then stores the energy.  So, conceptually, they are quite different.  Is that fair?

MR. NEME:  Sure, yes.



MR. SHEPHERD:  And so we can think of green hydrogen a bit like a battery or other things that we use to change the timing of energy use.  Fair?

MR. NEME:  Well, green hydrogen in combination with a method for storing it, yes.



MR. SHEPHERD:  Yes, no, of course, of course.  And I see blue hydrogen as basically methane that has just been cleaned up.  Is that a fair way of looking at it?  We have cleaned it up at least at the combustion level.  There is still all the upstream stuff, but, at the combustion level, we have cleaned it up.  Right?

MR. NEME:  Mostly.



MR. SHEPHERD:  Okay.  The reason I ask that is because I would have thought that most scenarios would say that power generation where we need peaking power -- and that is really about do we have a viable stored energy -- would be a great place for green hydrogen.  Is that right?

MR. NEME:  It's one of the places where I think green hydrogen has significant potential value in its application.  The other one would be as a fuel for industrial customers that require very high-temperature heat that can't easily be supplied by electricity.



MR. SHEPHERD:  All right, so that was actually my next question.  That is the other area that you can use hydrogen very efficiently, but it is not clear to me -- you know I am not a scientist.  It is not clear to me why you can't use electricity to produce that high heat.  What is it about the nature of a combustion fuel that allows you to use it for glass and steel and things like that and you can't use electricity?

MR. NEME:  I am not sure I am enough of an engineer to give you a clear answer on that question.  Well, enough of an engineer; I am not an engineer, either.  I am an economist.  But my understanding from reading a number of documents on this subject is that there are some industrial applications which are conducive to electrification because they do not require very high-temperature heat, and there are many that do not because they require high-temperature heat, and then some in the middle.

MR. SHEPHERD:  And there are some industrial applications, glass and steel for example, where there is a requirement that the product and the flame are in direct contact, right, and you can't produce the result without that?  Are you aware of that?

MR. NEME:  That may well be the case.

MR. SHEPHERD:  Okay.

MR. NEME:  I haven't followed some of the details of some of those processes as carefully as perhaps you have.

MR. SHEPHERD:  I am the lawyer leading the economist.  Okay, I will end that.  I want to go to your recommendations which I actually have listed as your list of additional safe bets, although I think, as we go through some them, you will agree that maybe they are not quite safe bets but they are still a good idea.  If you go to page 4 of your materials, that is the easiest place to start.

You have a lot of discussion about the connection horizon and the revenue horizon and your recommendation to change those.  And you have admitted that you are not familiar with E.B.O. 188 and you are not an expert in connection policies.  Right?

MR. NEME:  I am only tangentially familiar with 188.  I have looked at the order.  I have looked at some analyses that have been performed under it.  But I am not as -- I am not intimately familiar with it off the top of my head.



MR. SHEPHERD:  And so the reason I ask that is because E.B.O. 188 was set up to balance fairness between existing customers and future customers, new customers, and it is actually quite a complicated calculation.  But I understood your report to talk about something quite different than that, that you were not talking about that type of fairness but rather two other things, risk management and market neutrality as between various options.  Is that fair?

MR. NEME:  That is fair.



MR. SHEPHERD:  And so risk management is the new customers overpay a bit perhaps if it turns out they are customers for 40 years, but the other customers and the utility have their risk of stranded and underutilized assets minimized.



MR. NEME:  I wouldn't characterize it as overpaying if you reduce the horizon from 40 to 15.  It just means that, after 15 years, they start contributing to the costs of the rest of the system, which they are undoubtedly also contributing.



MR. SHEPHERD:  Okay, but you haven't done any analysis of how that fairness balance takes place at 15 years, for example?

MR. NEME:  Well, we know that, if they have a 15-year horizon, for the first 15 years they aren't contributing anything to the cost of the rest of the system; they are just essentially paying enough in excess revenues to after the 15th year have covered their cost of connection.  How that -- what is that trade-off relative to other customers?  To some extent, that is a judgment call as opposed to, like, a financial calculation.



MR. SHEPHERD:  Okay.  And market neutrality is actually, in this context anyway, is about whether the connection policies for gas and electric are the same or different.  Electric right now is 25 and 5, right, a 25-year revenue horizon and a 5-year connection horizon?

MR. NEME:  That is my understanding.



MR. SHEPHERD:  And so, leave aside the question of time of natural replacement for the equipment.  I understand that is a consideration.  But market neutrality would be:  It doesn't matter which you are doing; you are paying the same -- on the same basis to connect to this energy source.  Right?

MR. NEME:  No, I am thinking of -- I think of market neutrality as a little bit different.  The way I think of it is:  Is there an incentive in the market one way or the other to make a choice between an electric heating system and a gas heating system?  Everybody is going to connect to the electric grid anyway, so whatever the connection horizon is on the electric side is irrelevant to that consideration.  They are going to connect if they are just using it for lights, refrigeration, and computers.  So the gas connection is a more discretionary choice.  In that context, any connection, any customer revenue horizon is a form of distortion of the market choice that the builder has to make between a gas heating system and an electric heating system.



MR. SHEPHERD:  Would you agree that, in most subdivisions, for example in the GTA, there is no connection charge, there is no contribution in aid of construction for a gas connection for a new subdivision?

MR. NEME:  I don't know what the data look like on that issue.



MR. SHEPHERD:  Okay.  Well, we will find out from Enbridge later.  One of the effects of the connection recommendation you have made is that there would probably be fewer new connections.  Right?

MR. NEME:  Probably.



MR. SHEPHERD:  And it doesn't increase rates.



MR. NEME:  No, in the short run it should actually reduce rates.



MR. SHEPHERD:  Now, this is not what you would call a safe regret or no -- it isn't a safe bet or no-regrets option.  Right? It is for electrification.  If you are going down the electrification route, it is a safe bet.  But if you are going down the diversified route, it is not necessarily a safe bet.  Or is it?

MR. NEME:  No.  I think it -- well, let's see.  Let me take a step back.  I think of the term "safe bets" maybe a little bit differently than what you are -- than the way you are using them.  You are using them here in the context of a regulatory policy.  I think of them more in terms, you know, of what are the things we are investing in.

But using your term as it applies to this particular regulatory policy, I think it is a prudent way to go, regardless of what you think the future pathway will be.  And the reason I say that is because we know that there are significant limitations on the availability of renewable natural gas, and it is much easier to set up an existing -- or set up a new home so that it is fuelled entirely by electricity than it is to convert an existing home that is fuelled by gas.  There is all kinds of customer decisions that have to get made, there is the fact that appliances in existing homes on the gas side aren't all going to die at the same time, so that there is kind of a sequencing that has to happen.

New construction tends to be much more efficient, so that the heating loads per square foot are a lot smaller, so it is a much more manageable thing for both the consumers and the grid.

In fact, as I noted earlier, that is why the Massachusetts gas utilities' pathways report which looked at like nine different pathways, one of their conclusions was new construction going all electric is one of the no-brainer things, regardless of which pathway you think is the most likely one to emerge.

MR. SHEPHERD:  So this is actually very similar to -- it may be the same concept as you see in DSM, lost opportunities.  Right?  You don't want to miss the opportunity to fix the problem at the cheapest price in the logical time.  Okay.

MR. NEME:  Absolutely.

MR. SHEPHERD:  I am going to skip No. 2 and No. 3.  You have talked about No. 3, and No. 2 is basically similar to No. 1.  And go to No. 4.  And you talk about this as a depreciation study but, and Mr. Stevens asked you about this and said, well, we've got three depreciation studies on the record.  What more do you want?

I guess my understanding of your report was that you weren't asking for a depreciation study.  You were asking for a type of scenario analysis that would look at depreciation, a much more expanded view of the issue.  Right?

MR. NEME:  No.  I was trying to suggest that there is another approach to depreciation that actually was raised by the company's consultants, Concentric Energy Advisors, the units-of-production approach which has not been analyzed in this proceeding, and that, that ought to be considered in the future.  And the concern I expressed is that, you know, waiting five years for the next opportunity, there would be a lot of disadvantages to waiting that long.  And so it would be better to start looking at it sooner, rather than later.

And you could compare it, and its implications under different scenarios, you know, to your point, to the current Enbridge proposed approach and any other approach.  But it would be -- it is an approach that is being considered in other jurisdictions in the context of the energy transition, and it ought to be considered in Ontario sooner rather than later, I guess is the bottom line.

MR. SHEPHERD:  I guess, though, what I was -- and maybe my question was inelegant, the -- I looked at the phrase that you have in the middle of No. 4:
"The current approach to depreciation is highly problematic because it does not address decarbonization risks at all, and implicitly assumes a zero percent risk of underutilized or stranded assets, even long past 2050."

And so I thought you were saying you have to do a depreciation study that looks at the problem differently.  Is that right?

MR. NEME:  Yes.  Well -- yes.  Yes.  So I think -- I am sorry, I understand your question better.  I think it is both things.  We should do a depreciation study that looks at things differently, that looks at a different future than the one that was modelled, or the future that was used in the analyses that Enbridge put forward.  And we should look at an additional approach as part of that analysis, that other jurisdictions are also considering in the context of the energy transition.  It is both of those things.

MR. SHEPHERD:  Excellent.  Then No. 5, you talk -- and Ms. Girvan asked the question, this repair versus replace, aren't they doing this already?  And I take it your answer is that they may be, you don't know?

MR. NEME:  That is correct.

MR. SHEPHERD:  But what we do know, I think is true, is that some of the costs and risks that you have said should be included in that comparison are not being done.  So, for example, you know, I think we know, that the probabilistic analysis of an asset being stranded or underutilized is not factored in to whether you should build it.  You know that?

MR. NEME:  That is the way that Enbridge is certainly looking at things, to this point.

MR. SHEPHERD:  And similarly, upstream methane is not included.  Or downstream methane, for that matter.

MR. NEME:  That, I don't know.  I don't know the extent to which the company is looking at whether replacing, or not, a pipe, would cut methane emissions.  They may be.  I don't know.

MR. SHEPHERD:  So this approach, repair versus replace, asks the company to be more rigorous and take a broader view of the options available when there is a system need of some sort.  This is not just IRP.  This is actually about capital assets, as well.  Right?

MR. NEME:  Sure, yes.

MR. SHEPHERD:  And it struck me, and tell me whether I am right on this, that the same sort of additional rigour might happen if you simply shifted the risk of stranded assets from the ratepayers to the shareholders.  Is that fair?  Or is that a likely result, do you think?

MR. NEME:  Well, let me say this:  It would depend on exactly how that was done, and how clear it was that the Board was actually going to follow through on it.  Sometimes, like what are sometimes call nuclear options, regulators and policymakers are very hesitant to deploy because of the disruption that they can cause.  But conceptually, if the risk of stranded assets was placed on shareholders, one would imagine it would change the utility's behaviour --


MR. SHEPHERD:  You could --


MR. NEME:  -- and the choices that they make.

MR. SHEPHERD:  Tell me whether this is -- and I am sort of talking off the top of my head here; as you see, I am not looking at my notes.  You could, the commissioners could take a gradual approach and say look, we are going to start with shifting the risk on growth assets.  And we are going to say Enbridge, you want to spend money on growth assets?  No problem.   But if they ever get stranded or underutilized, it is all on you.  You could do that.  Right?  And that would -- you would be able to see over the next five years whether that changed their investment pattern.  Is that true?

MR. NEME:  Yes, if you were really clear about what you meant by stranded and/or underutilized.  I just worry that when the time came for that, which might not be for another, you know, 10 or 15 years, that the implications of following through could be so disruptive that there may not end up being complete follow-through.

MR. SHEPHERD:  Well, understood.  And in addition, you know, you would find at that time that there would be too many lawyers in the room, easily predictable.  But it is true with all strategies that the devil is in the details.  Right?  There are going to be some unpredictable results no matter what your strategy is.

MR. NEME:  Sure.  You know, that is absolutely true, but I think some of the other proposals to mitigate risks that I have presented kind of kick into effect on day one and don't just have this, like, Sword of Damocles hanging out there 15 years in the future.  And, in that context, I think they are more likely to more immediately affect behaviour.

MR. SHEPHERD:  I want to turn to IRP for a second.  You have had lot of discussion about this, but I want to hone in on one proposal that you have made.  Actually, both of them, I guess.

The first is to allow electrification.  And I assume that you are not proposing that Enbridge go into the electrification business; that is, that they become an electrical distributor.  Right?

MR. NEME:  No.  If that is what you mean by the electrification business, then no.

MR. SHEPHERD:  And the reason I ask that that is you are familiar with the program they are delivering jointly with Defence for DSM?

MR. NEME:  I am.

MR. SHEPHERD:  And you will agree that, as they are delivering that program, it has a bias in favour of gas.  Is that true?  Well, let me explain.  It has a bias in favour of gas in the sense that you can get $10,000 of rebates if you are a gas customer at the end of the process, and only $5,000 if you are not a gas customer.  Is that true?

MR. MORAN:  Mr. Shepherd, if I could just interject.  As one of the authors of that decision, I am not sure that you have it correct.  There was no requirement to remain a gas customer in order to collect the incentives.

MR. SHEPHERD:  Commissioner Moran, I am quite aware of that.

MR. MORAN:  On the residential program that is shared.


MR. SHEPHERD:  I am quite aware of that, except that I just got the material on it from the provider, the Enbridge material which says that, if you want the $10,000, you have to be a gas customer at the end.

MR. MORAN:  Well, that is a different issue, I think, so please carry on.

MR. SHEPHERD:  Okay.  I want to talk briefly about your recommendation number 8, which is that capital spending be reduced.  And my simple question is:  Do you have a suggestion as to what sort of target rate base at the end of 2028 would make sense in a reduced-capital-spending environment?  What trajectory are we talking about?

Enbridge has proposed $2.5 billion of rate base increase between now and the end of 2028.  Are you suggesting the rate base should remain as today, should go down from today, or somewhere else?  Give us a sense of what you are talking about.

MR. NEME:  This is kind of a more conceptual recommendation.  I did not analyze their proposed additions to rate base at a level that would have been necessary to develop the kind of recommendations, specific kind of targeted, numerical recommendations, that you have asked me about.

MR. SHEPHERD:  Okay.  Well, I take it that just the existence of your recommendation says that a $2.5 billion increase in rate base between now and 2028 is too much.  Is that right?  Or have you not put your mind to that?

MR. NEME:  I haven't put my mind to that.  It sounds like a very big number.  I believe that my proposed modification to the customer connection policy would eliminate about $600 million of that.  But, beyond that, I haven't looked at the relative merits of what the rest of it is.

Just to use, like, an extreme example to make the point, if there is a capital investment that is necessary to deal with major safety risk, the company should make that investment.  Regulators should, as long as it was sufficiently economical.  And, by that, I don't mean like there are cost-benefit trade-offs, but I mean that they are doing it in a reasonably affordable way.

I just don't know enough about how much of their other proposed asset increases are in categories where it makes sense to proceed, versus in categories that are more discretionary in the kind of grander scheme of things and could be scaled back.

MR. SHEPHERD:  Okay.  You are essentially proposing that the commissioners look closely at the capital plan and see how they can redirect its trajectory, and that the company do same. Is that fair?

MR. NEME:  Yes.  It's kind of like a proposed operating principle to deal with the risk that the energy transition creates of potential future underutilized and/or stranded assets.

MR. SHEPHERD:  All right.  I want to talk a little bit -- this is my last area -- about planning.  First, I want to go back to IRP, because you had discussion with Mr. Millar about the use of multiple load forecasts to make planning decisions.  Do you recall that?

MR. NEME:  Yes.

MR. SHEPHERD:  And you said that nobody else is doing that.  Right?

MR. NEME:  Scenario analyses?  Not that I am aware of.

MR. SHEPHERD:  But companies internally do scenario analyses all the time.  Right?  It's a common practice.

MR. NEME:  In business, generally speaking, oftentimes.

MR. SHEPHERD:  And so there is nothing magical about saying let's plan based on the fact that we have some uncertain futures and we have to look at what our actions today will result in, depending on those futures.  That's not new.  Right?  That's something that lots of companies do.

MR. NEME:  Sure.

MR. SHEPHERD:  Okay.

MR. NEME:  Yes, absolutely.

MR. SHEPHERD:  So one of the safe bets that I would have thought would be on the Enbridge list, and I didn't see it there -- and, indeed, I took from Dr. Hopkins that he didn't see it there, either -- is an impact analysis in which they look at a potential pathway -- let's say the CER study, for example, an independent pathway -- and they identify the areas of major risk to their company in that future; when it will happen, how they will cost, what their options cost.  In business, it is called a swot analysis.  Right?  And I didn't see anything like that.

Would you agree that that sort of analysis is something that Enbridge should be doing, and actually should be continuously doing over the next little while?

MR. NEME:  Yes.  You asked the question in the context of an example in which they are trying to understand the impact on their business.  I would simply modify that to say, not only for the purpose of understanding the impact on their business from their shareholders' perspective, but the impact on their ratepayers and the economy writ large, even, at some level.

MR. SHEPHERD:  That is an interesting question.

MR. NEME:  The energy system writ large.

MR. SHEPHERD:  That is an interesting point because I can see a regulator doing that, and a government doing that, but, if you are Enbridge, don't you want to know?  Don't you want to do an analysis of which of these assets, this whole list of assets that we have, are at most risk of being stranded or underutilized and which of these areas of our operations are we at most risk of not having enough revenues to cover the costs?  Those sorts of things.  Things like pension funding and all that sort of stuff, head count, all of those things.  I would have thought that, if you are taking the energy transition seriously, you are doing that very precise analysis.  Would you agree?

MR. NEME:  Sure.  But, again, not just to understand the implications of that for your shareholders but for your ratepayers, as well, and to inform regulatory policy.

MR. SHEPHERD:  Have you seen in other jurisdictions gas utilities that are doing that kind of detailed planning?

MR. NEME:  I am not privy to all detailed planning that may be happening, but I would -- so I guess the short answer to your question is:  No, I am not aware of other gas utilities that are definitively trying to look at their assets through that lens.  I will say that the Massachusetts utility, gas utilities with which I am somewhat familiar, as a result of the pathways analyses that they did also started to look in kind of a broader way.  I don't think they looked at it asset by asset the way you were just describing, Mr. Shepherd, but I think they looked at their assets in a kind of broader context, through that lens.

And, in fact, it is one of the reasons why one of their regulatory policy proposals was to shift to a units-of-production depreciation method to mitigate against that risk.  But that was more from the perspective of looking at their assets in aggregate as opposed to on a one-by-one basis.

MR. SHEPHERD:  Excellent.  Thank you.  That is very helpful.

MR. NEME:  I can also say that I believe Vermont Gas is also probably not looking at things -- or, if they are, I am just not aware -- on an asset-by-asset basis but is also very keenly considering what the implications of the energy transition are and what that means for them as a business and the kinds of things they ought to be investing in or not.  There may well be other gas utilities that are doing the same.  I am just not as familiar with them, at least not enough to give any details.

MR. SHEPHERD:  Thank you, Mr. Neme and Commissioners, for your patience, and I am done.

MR. MORAN:  Thank you very much, Mr. Shepherd.  Next up are Panel questions.  Commissioner Duff, do you have questions?

MS. DUFF:  Yes.  Actually, I have two.

MR. MORAN:  Fine.
Questions by the Board:


MS. DUFF:  You can hear me fine?  Mr. Neme, I have two questions.  My first is quite general.  In reading your evidence, you modify the word "customer" a few times.  Sometimes you say "existing" customer.  Sometimes you say "new" or "future" customer.  From a regulator perspective, that distinction, how should we be -- given your experience in other jurisdictions, how should we be balancing those two different groups of customers?  If you see one is one that I have today, and I know the data on them, versus a customer I don't have yet but is pending.  Perhaps you could just discuss that a little bit for me.

MR. NEME:  Okay.  I will try, and you can tell me if I have addressed what you are interested in.  I sometimes draw the distinction between existing customers and new customers because, in the context of the energy transition, one might want to adopt regulatory policies that affect one but not the other.

The customer connection cost-recovery horizon is one example which would apply to a new customer and not to existing customers.  It is also, from a broader public policy perspective, generally speaking easier, as I said earlier, to decarbonize through electrification a non-gas customer, whether it is a new one, you know, for a building that is just being built or an existing customer served by fuel oil or some other more expensive fossil fuel, because the economics, even though they may be advantageous relative to gas, they are going to be a lot more advantageous relative to a fuel-oil-heated home, for example.

That is part of the reason or actually, really, that is the reason that I sometimes draw the distinction between new customers and existing customers.  Once a new customer is on the system, they are an existing customer.  From that point on, they are an existing customer, and they would be treated the same way everybody else would be treated.  Does that help?

MS. DUFF:  In fact, I should have helped you a little bit.  When you talked about new and future customers, you were talking about intergenerational equity -- there is that topic -- and you talked about options available to each.  I am just saying that, as I am considering those considerations, do I have any -- do other regulators -- I am going to personalize it for Ontario -- have any kind of preference for existing customers over those future customers when they are considering options and risk in intergenerational equities?

MR. NEME:  Yes, because you can do something about the intergenerational equity issues that arise when a new customer wants to join the system.  Your options are more limited for existing customers.  Just to be clear, there are also intergenerational equity issues potentially between existing customers, those who might leave the system sooner and those who can't afford to leave the system and are still stuck on the system later.  Those issues don't go away but, they are, I think, a little bit different between new customers and existing customers because you have regulatory policies that affect decisions of customers in terms of whether they want to join or connect to the gas system or not.

MS. DUFF:  There is another discussion you had way back this morning with Mr. Stevens.  I will give you the quote first that you said.  I'm sorry.  I will try to give you the context.  You were saying that there is a need for policy to remove economic distortions in the market right now that discourage electrification.  Do you recall that, at all?  And I was -- I wanted --


MR. NEME:  Yes.

MS. DUFF:  I was hoping that you could perhaps elaborate on that and maybe identify the distortion or distortions that you were referring to.

MR. NEME:  Sure.  Sure.  I think this relates to the issue I was just talking about with Mr. Shepherd.  If you are a builder building a new house or a new subdivision of houses, you are going to connect every single one of those houses to the electric grid.  That is pretty much a given.  You have a choice then of whether you are going to put a gas furnace with a central air conditioner into that home for heating and cooling purposes or whether you will a cold-climate air-source heat pump into that home for heating and cooling purposes.  You have that choice.

From a societal perspective, if you offer -- there is a cost to society to connect that customer, if they go the gas route, to the gas system.  If you offer a subsidy from existing gas ratepayers for some period of time to facilitate that gas connection or to reduce the cost to the builder of making the gas connection, you have distorted the decision, from an overall societal economics perspective, that the builder would otherwise have made between electricity and gas for heating or for other end uses.  That is the point that I was trying to make.

MS. DUFF:  I hear you using the words like it is the "market neutrality."  I think you have used that.  So it is more than just the customer.  It is more than just the new and the existing customer; societal costs and market considerations, is that correct?

MR. NEME:  Yes, that is correct.

MS. DUFF:  Those are my questions.  Thank you, Mr. Moran.

MR. MORAN:  Thank you, Commissioner Duff.  Commissioner Elsayed, do you have any questions?

MR. ELSAYED:  Yes.  I just have one question or a clarification, maybe.  Mr. Neme, in response to one of Mr. Shepherd's questions, I thought I heard you say that although you have many misgivings about the Guidehouse report, I thought you mentioned that if you change only one parameter, which is the carbon price, to what would be in your opinion a more realistic value, the end result regarding future scenarios would have been completely different from what they concluded.  Can you elaborate or confirm my understanding about that?

MR. NEME:  Yes.  I am pausing here for a second, because I just lost -- one of my ear buds just died on me.  So I am operating on one ear.  If I need to go to my phone, I will, to finish.

So let me say this:  it is not a question of whether they use the right value for the carbon tax.  The problem is a methodological one.  First of all, they shouldn't have included the carbon tax at all, because that is not a technological economic cost.  But if they were going to use a carbon tax to account for the carbon externality, they should have used the same carbon tax for both scenarios.

The irony is they actually -- their analysis actually shows lower carbon emissions under the high electrification scenario, but higher carbon costs, which just, you know, from an economist's perspective, makes no sense whatsoever.

What they really have done is in that aspect of their analysis is muddled the distinction between what they said their study was, which was looking at things from a societal perspective or a technological economic perspective, versus looking at it from the perspective of customer rates.  Those are two different lenses that you can look at the economics of electrification through, or the economics of different decarbonization pathways through.  They have levelled the distinction in a way that completely distorts the answer.

So we know that the difference that they found asked, while including that distortion, is that the high electrification scenario was $41 billion more expensive, about six percent more expensive than what they call their diversified scenario.

We also know that the impact of applying a different carbon tax, a higher carbon tax to the high electrification scenario, was worth more than that.  I think it is $57 billion, but I would have to double-check -- but more than that.

So if you eliminated the carbon tax from the equation, that by itself would shift the answer about what was the lowest cost scenario to the high electrification one, never mind the other dozen or more problems that I flagged in my report that I think are biased in favour of biofuel solutions.  Does that answer your question?

MR. ELSAYED:  Thank you, Mr. Neme.  I don't have any more questions.  Thank you.

MR. MORAN:  Thank you, Commissioner Elsayed.  Just as a follow-up question, Mr. Neme, do you need a moment to set up on your phone?  Or?

MR. NEME:  No.  I just put one ear bud back in the charging machine.  So we will see.  If this one goes south, then I might be able to bet the other out, with a little bit of juice back in.

MR. MORAN:  Okay.  Just by way of follow-up, so if I understand the answer that you just give to Commissioner Elsayed, and I want to make sure I really understand your evidence on the carbon charge, when I asked Mr. Ringo about what would happen if you removed the carbon charge, he said that based on how the model is constructed, that would cause fossil fuel generation to become more attractive.  So that is the reason he gives for why it is in there.

So I take it that what you are really getting at is that in the context of having used the carbon charge that, for both scenarios, it should be used exactly the same way?

MR. NEME:  If you are going to include it in the analysis, you need to apply the same value to a count of carbon emissions in both scenarios.

MR. MORAN:  Okay.  Thank you.  The other I guess feature that the Guidehouse/Posterity work, it was an econometric study that was operating at a macroeconomic level, treating Ontario as a single node, so they didn't get into distribution system costs and so on.  If we look at a customer who is a common form of customer in Ontario, if they are driving a gasoline car and they are using natural gas for their furnace and their hot water and electricity for everything else, their total energy bill is now comprised of three different forms of energy.  Right?

MR. NEME:  You mean today, because they have gasoline --


MR. MORAN:  Yes, today.  Yes.

MR. NEME:  -- electricity and fossil methane.  Yes.

MR. MORAN:  Right.  And if that customer with that total energy profile replaces the gas car with an electric car, what is the scope of the impact on that customer's total energy bill, today?

MR. NEME:  It has been a little while since I looked at the customer economics of switching to an EV.  But I believe that, generally speaking, they save -- they will save some money at current gasoline prices, current petrol prices.

MR. MORAN:  And then, of course, if they switch away from natural gas to all electricity, in both of those cases in switching, their electricity bill is going to go up, but their gasoline bill is going to go down and their natural gas bill is going to go down.  How do we factor in that consideration when we are looking at these pathway scenarios?

MR. NEME:  The fact that the electricity bill will go up, but other energy bills will go down, that ought to be part of -- well, again, let's take a step back.  There are two different, at least two different lenses, economic lenses one can look at this question of which pathway makes the most sense.

One is through kind of more of a societal look at what all of these things cost, and then the other is the customer perspective of what they pay, because electric rates and natural gas prices do not -- are not equal to the marginal cost of adding an additional kilowatt-hour of demand to the grid or adding an additional cubic metre of demand to the gas system.

So you can look at the economics through each of those lenses; you just have to be careful to separate the two of them.  Most of the pathway studies focus more on the societal, on that societal lens; you know, what is that added cost?  They are not worried about sunk costs that might be in rates, because sunk costs are sunk costs.  They are asking the question, going forward from here, what is the least-cost path, or pathway, to get to the endpoint we are trying to achieve.

Now you can and I did, at least with respect to natural gas, look at the question from the customer lens, you know, given what the rates are today and what they are likely -- how they are likely to change in the future, you know, what does that look like to the individual customer?  How much money will they save if they make a fuel choice or not, and then what is the capital cost they would have to incur to achieve, say, a total energy bill savings.

And that is an important thing to understand because it impacts policies that are necessary to actually try to drive customers to make those investments.  Am I answering your question?

MR. MORAN:  Yes.  Yes, you are.  Thank you, for that.  In one of you recommendations, you mentioned for new connections that perhaps a hybrid system might be utilized and, as I understand it, the reason that you might recommend that is because, if you look at it from a greenhouse gas emission point of view, the hybrid system operates on electricity for a significant amount of time, and therefore heating is not using natural gas.  But for the very coldest days of the year that there might be in Ontario that go past the limits of the cold-climate air-source heat pump, that that natural gas system is a backup for those customers.

If you look at this from a system cost, what do you say about that recommendation in the event that that system is designed for the coldest peak demand as a backup for, you know, a few hours or couple of days or whatever, in Ontario?

MR. NEME:  Yes.  So, just to be clear, I am not necessarily suggesting -- actually, I am not suggesting at all -- that hybrid heat pumps with gas backup is the ideal long-term solution.  I personally believe that, for most residential and commercial buildings, going all-electric is ultimately going to be the lowest-cost societal solution.

However, I have generally been supportive of, in the near term, gas utilities like Enbridge promoting some hybrid systems, partly to get the heat pump market up and developed over time.  With the idea that we don't have to have the final answer today about what the long-term solution is going to be and that, you know, a customer who installs a hybrid heat pump in 2024 will face a choice in the late 2030s or early 2040s about replacing that system, and we may know a lot more then about what the best long-term solution is.  Cold-climate heat pump performance will have improved a lot and may be able to meet needs much more efficiently at very cold temperatures than they can even today.

So I think there is a distinction to be drawn between does it make sense to do some promotion of hybrid solutions in the near term because they provide significant greenhouse gas emission reductions in the short run and also build the heat pump market, without having to reach a final determination about what the long-term solution looks like.  There is a distinction between that kind of view and then the question of, well, given the information we have today, what do we think is the best long-term solution?

And, from a systems perspective, electric and gas, my personal take at the moment is that all electric systems are going to be the lowest-cost options for society as a whole, but there will be a transition to get from here to there.

MR. MORAN:  So, for people who currently have a gas furnace, if I understand what you're saying, don't rip that out.  Add the heat pump and keep on going for now.

MR. NEME:  Well, no.  I would encourage anybody who has a gas furnace and who is interested and willing, to rip it out and put in an all-electric heat pump with an electric-resistance backup; hopefully at the same time that you have upgraded the efficiency of your building envelope, if you haven't already.  But I don't object to customers who may not quite want to go that far and want to go the hybrid route, and I also don't object to programs that the utilities can run that promote both, both the all-electric option and the hybrid option.  Just recognizing that the most important thing is that we really get going, without locking ourselves into one definitive answer.

I would have concern about a program that just promoted hybrid solutions.  I think programs that promote both, and then kind of leave it to the market to determine what that mix of hybrid versus all-electric solutions are, is okay in the near term, as long as the hybrid solution is really a cold-climate heat pump.  I have seen some gas utilities want to propose hybrid solutions where the switchover occurs at zero Centigrade or minus 2 or minus 3.  And, in that case, they are developing a heat pump market that is just not going to be helpful in the long run and still retaining 30, 40 percent of the gas load, which makes no sense at all.

MR. MORAN:  Yes.  I think Ms. Giridhar referred to those as the plain vanilla heat pumps.  And you are saying that you wouldn't encourage that to be the solution for a hybrid heating solution in the near term, either?

MR. NEME:  No, absolutely not.  Again, because one of the principal advantages -- or one of the decent or helpful advantages -- of promoting hybrid systems that include cold-climate heat pumps is that you are continuing to develop the market for cold-climate heat pumps.  And we know that, in the long run, when more and more buildings get electrified, even if they are partially electrified, that is what we are going to need.  That is going to be the most economical solution and the most practical one, kind of balancing both in the long run.

And anything that promotes, in a climate like -- you know, maybe if you were in Kentucky or kind of the middle-to-southern latitudes of the U.S., that would be fine, but not in a climate line Ontario's.  It makes no sense to have the "plain vanilla" heat pump as part of a hybrid solution.  It's only developing a market for something that is not going to helpful in the long run.

MR. MORAN:  Okay.  So, for those homeowners with an existing gas furnace who are looking at adding a heat pump because of cold-day anxiety, for want of a better term, what kind of alternatives are there to back up that heat pump and address that anxiety?

MR. NEME:  Sure.  Well, you can buy any centrally ducted cold-climate heat pump, with electric resistance heat as a backup for some.  And the amount of electric resistance heat that you can have as part of a backup system can be quite substantial.  So, for folks who have the anxiety about, you know, will my house remain warm, you can address that anxiety with that backup system.  From that perspective, you're fine.

The issue with electric resistance backup is that it is not very efficient.  Or, at least -- I mean, it's 100 percent efficient; it's just not nearly as efficient as a heat pump.  So, ideally, you would want that electric resistance backup to run just the minimum number of hours of the year.  In a reasonably well-insulated home in Toronto, that is what is likely to be the case.

In fact, I believe in the Guidehouse analysis -- I will reference it correctly, now -- that I talked with Mr. Stevens about this morning, that was filed in that other proceeding, they estimated how much electric resistance backup heat there would we in each of the four cities they analyzed with the cold-climate heat pump.  And I don't recall the exact numbers, but, in Toronto, it might have been zero, or very close to zero; a very small amount.  If you get up to Thunder Bay, it's going to be more substantial.

MR. MORAN:  Thank you.  I think those are all our questions, Mr. Neme.  Mr. Poch, do you have any redirect?

MR. POCH:  I have one very brief matter, Mr. Chairman.

MR. MORAN:  Okay.
Re-Examination by Mr. Poch:


MR. POCH:  Ms. Monforton, if you could turn up the Enbridge compendium K6.1, at page 7.  Mr. Neme, this was the -- it is going to come up, I assume.  I can probably help even without that on the screen.  This was the pie chart that Mr. Stevens took you to, page 7 of that document.  There you are.

You can see there, he pointed to the sum of, I guess, 79.7 and 86.7, which is roughly 166 gigajoules.  And I think, whether explicitly or implicitly, he suggested that that is a huge amount of energy to replace with electricity.

Would any reasonable electrification scenario, high-electrification scenario, require the electricity system to provide 166 gigajoules of electricity, considering the end uses and whatever other fuels might serve loads?

MR. NEME:  No.  As I think I mentioned in my direct, the electrification technologies are much more efficient than the fossil fuel technologies they are replacing.  I gave the example that an electric vehicle is roughly three to five times more efficient, in terms of the amount of energy input required to drive the car for a mile, than gasoline.  So that roughly 80 gigajoule of gasoline, if you were to electrify it all, just to kind of take the middle point of that range, might be about 20 gigajoule of electricity.

The same is true on the natural gas side, where heat pumps are in the order of three time more efficient than a gas furnace.  A heat pump water heater is five to six times more efficient than a gas water heater.  So that 86.7 number, you know, is going to be well south of 30 or 35 or -- you know, I am not sure what the exact number would be.  But it would be well below that number when you start to express it in terms of gigajoules of electricity that would be needed to serve the load.

MR. POCH:  And if you took into account the fact that industry, some industry may stay on gaseous fuels, would that reduce it even further?

MR. NEME:  Well, yes.  If we were looking at a pie chart of all customers; this is just a household energy-function pie chart.

MR. POCH:  Thank you.  Thank you.  Those are my questions.  Thank you, Mr. Chairman.

MR. MORAN:  Thank you, Mr. Poch.  So I think that concludes your appearance here, Mr. Neme.  I would like to thank you for the assistance you have provided to the Panel, and you are excused.  I think that brings us to --


MR. NEME:  Thank you, very much.  I appreciate your forbearance with me being remote.

MR. MORAN:  Yes.  It seemed to have worked, for the most part.  That brings I think to the end of our day.  We are going to reconvene on Monday at 9:30, beginning with BOMA's energy transition panel.  And again, just as a reminder, this will be an all-virtual day, so as it was today.  So we will you, virtually, on Monday.  Have a great weekend.
--- Whereupon the hearing adjourned at 4:24 p.m.
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