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Wednesday, July 19, 2023
--- On commencing at 9:30 a.m.

MR. MORAN:  Good morning, everyone.  Any preliminary matters before we start?

All right.  So I think we are going to continue then with your cross-examination, Mr. Elson.
PANEL 2 - ENERGY TRANSITION – IGUA M8, resumed.

Asa Hopkins; Previously Affirmed.

Cross-Examination by Mr. Elson:

MR. ELSON:  Thank you Mr. Chair.  And I will say for the Panel's sake and for people coming up next to me that I don't anticipate needing my whole time this morning, although I am always terrible at estimating my time, so we will have to see how it goes.

I believe where we left off, Dr. Hopkins, was a discussion about price signals, market drivers for electrification, and reduction in gas uses.  We had just had a discussion about comparative costs for all electric heat pumps and gas equipment.

I would like to turn now to a number of questions, brief questions, on a hybrid gas electric heating versus all electric heating.  Ms. Monforton, if you could please turn up our panel 1 compendium, page 289.

As it is getting pulled up, I think, Dr. Hopkins, you would agree that customers could switch, of course, to a hybrid gas electric heating instead of a full electric system and that that will depend in part on the overall cost-effectiveness of the two options.  Is that fair to say?

DR. HOPKINS:  Yes.

MR. ELSON:  And we had a discussion -- I am not going to pull it up -- on day 2, where we -- I believe it was Ms. Giridhar said that the current cost of staying connected to the gas system is $50 a month, assuming that all of the charges were fixed.  That comes to $600 a year plus tax or $9,000 over 15 years plus tax.

One of the benefits of fully electrifying is the ability to save those distribution costs.  Is that fair to say, Dr. Hopkins?

DR. HOPKINS:  Yes, that would be one factor that a building owner would probably consider.

MR. ELSON:  Ms. Monforton, I actually gave you the wrong page.  Could you turn to 286, please.

I have given you the wrong page again, so let me find the right page myself.

As I am doing that, I think it would be fair for me to acknowledge, Dr. Hopkins, that the amount of that $600 that might fall on a customer will depend on the rate structure and how much of the charges are fixed charges.  Is that fair to say?

DR. HOPKINS:  Right.  A given customer will pay whatever their bill is depending on what their consumption is and what the rate design is.

MR. ELSON:  The correct page that I am looking for is at 298.  Thank you.

And so this page is showing Enbridge's proposed harmonized fixed charge for residential customers on the screen.  And this is 29.37 per month.  It would come to $398 per year including tax.

I think you would agree, other things equal, that the ability to save $400 a year in fixed costs is material enough to have, I would say, a significant impact on customer choices?

DR. HOPKINS:  And I think the customer would look at what they are paying and what they are getting and say whether they think that is worthwhile, depending on that, but several hundred dollars seems like enough to get -- that people would pay attention to it.

MR. ELSON:  With hybrid heating, gas is used on the coldest highest-demand days.  Is that fair to say?

DR. HOPKINS:  That is the intention.

MR. ELSON:  And Guidehouse prepared an assessment of hybrid versus all electric heat pumps, and now, Ms. Monforton, if you could turn to page 286, and this was prepared for another proceeding and was filed more recently in this proceeding, and if you turn down the page just to situate ourselves, this is the results table for Toronto with a four-tonne heating load.  Do you see that, Dr. Hopkins?

DR. HOPKINS:  I see the table.  I haven't seen this before, so I might take a moment when you get to the question to figure out what is going on.

MR. ELSON:  And so I think I should walk you through it, and everybody through it, so that we can see what I am trying to focus on.  In the far left-hand column there are scenarios set out, and second from the bottom you see cold climate heat pump?

DR. HOPKINS:  Yes.

MR. ELSON:  And one thing first to note is with respect to supplemental electric resistance heating the actual expected consumption is zero.  That would presumably be because when this was modelled the 4-tonne heat pump was sufficient to meet all of the building needs at the design temperature.

DR. HOPKINS:  That seems consistent with what you said otherwise in describing this.

MR. ELSON:  And so what I am trying to bring your attention to is the hybrid heat pump with new furnace, which is the third from the bottom.  So that would be the hybrid gas electric system.

DR. HOPKINS:  Okay.

MR. ELSON:  And if you look at the annual consumption column it is 307 cubic metres.

DR. HOPKINS:  Yes, I see that.

MR. ELSON:  And so the cost-effectiveness of the heat pump system will depend in part on the price that you pay for those 307 cubic metres on the coldest days of high demand.

DR. HOPKINS:  Yeah, as part of whatever the overall rate structure is, yes.

MR. ELSON:  And so if we could now turn back to page 298, and this is again looking at Enbridge's proposed harmonized rates, and you will see the per cubic metre of demand charge is 68 cents per cubic metre.

DR. HOPKINS:  Right.

MR. ELSON:  And the current distribution charges, I can tell you, go up to the range of 13 cents per cubic metre.  And so with proposed changes going up to 68 cents for those high demand times, that is a five-fold increase, and I assume that that is going to impact the cost-effectiveness of a hybrid system.  Is that fair to say?

MR. MORAN:  I am sure that there will be some impact.  I think you want to look at, as we talked yesterday, people pay bills, not rates, right?  So you want to look at -- my understanding of the current rate structure has more of a volumetric component, so you want to add that in and see, you know, what the overall total impact would be for the customer.

MR. ELSON:  You have those 307 cubic metres.  To me, I get a 55 cents per cubic metre difference between what you have on the screen and the current 13 cents.  And so if you apply that to 307 cubic metres, that would be, give or take, $200 a year.  Does that math make sense to you?

DR. HOPKINS:  I am not familiar enough with how the demand charge is structured in the sense that those 307 cubic metres could be drawn over multiple days or one day.  It could be -- so the time period over which those 307 are drawn and how relates to how the billing determinants are set for the demand charges, it seems like something that would matter, and I don't know the details of that.

MR. ELSON:  And nor do I, Dr. Hopkins.  The question would be if the 307 are considered to be high demand periods then this potentially would have a potential impact.  But what you are saying is you are not sure whether all of the 307 cubic metres would count as being at the higher demand mount.

DR. HOPKINS:  If the current rates are -- if the demand component of the current rate is 13 and the demand component of the projected rate is 68, then whatever it is that is multiplied by that, you pay 55 cents more per whatever those are, right?  I just don't know enough about the details of how that may be calculated in this rate design.

MR. ELSON:  That is fair, Mr. Hopkins.  And I started this discussion at the high level, which is maybe a bad place to leave it, which is with the number that Ms. Giridhar mentioned of $50 a month in charges.  We don't know exactly how that would fall on a hybrid heat customer, but I think the numbers we just looked at give some indication.

And all of that is really just a lead-up to this question, which is whether you would agree that the viability of hybrid heating for buildings will depend on a variety of factors, including the availability and cost of RNG, but will also depend in part of Enbridge's ability to reduce spending and keep its distribution rates low and competitive.  Is that fair to say?

DR. HOPKINS:  Those are all factors that would go into the eventual revenue requirement and rate structure that would be presented to customers, and customers would look at those and say, okay, I am paying this, I am getting that.  Is it worth it?

MR. ELSON:  I will turn now to some of the results of the pathways studies, or looking at pathways studies as an indicator of the likelihood of potential gas declines.  I am still not yet at the stage of what we do about it and our potential safe bet actions, but, on the topic of pathways studies, I think you would agree -- and I think you said something to the effect in an interrogatory response -- that Enbridge's pathways work differs from many other jurisdictions due to the prevalence of hydrogen in all scenarios and the absence of a scenario where the large majority of buildings are fully electrified.  Is that fair to say?

DR. HOPKINS:  Yes.  I think the electrification scenario that Guidehouse did is more similar to the other scenarios I have seen elsewhere.  The details of exactly how the electrification is conducted, or whatever, always vary between the studies.  But, yes, this study definitely uses more hydrogen in its scenarios than any other similar study that I have examined.

MR. ELSON:  In its scenarios?

DR. HOPKINS:  Yes.

MR. ELSON:  Right.  And if I could take through some of the critiques in Mr. Neme's report on the Guidehouse report and get your views on the various debates, I know I would find that helpful.  And if we could turn up page 41 of Mr. Neme's report.

And so I will start with the first concern listed under the row heading of "cost of CO2 emissions." And Mr. Neme concludes that:
"Guidehouse improperly treats carbon taxes as a societal cost and assumes a much higher cost of emissions for the electrified scenario."

And it seems to me, Dr. Hopkins, that there are two issues here, and I am going to try to pull them apart.

The first, in my understanding, is that, if you are doing a cost benefit analysis looking at the impacts on Ontarians as a whole, you shouldn't count taxes as a true cost.  Right?  And that is because they are either a transfer between Ontarians or simply a case of funds coming out of a customer's left pocket and into their right.  Have I got that accurately?

DR. HOPKINS:  That is generally correct.  When you are doing a benefit cost analysis, or a cost effectiveness analysis, you want to look at from whose perspective am I doing this analysis and how do I fairly include all of the cost and benefits that accrue to that, whoever that is.  And so you basically draw line around the border of Ontario and say what are the costs that people in Ontario are paying and what are the benefits the people in Ontario are going to receive and then all add all those up.  My understanding is that the carbon charge is collected, but then those funds, I understand, come back to Ontario.  Or, even more broadly, you could think, okay, so they go to the federal government.  The federal government may spend them in various ways that benefit Ontario.

You need to track where those funds go and understand what you are getting in exchange for them.  They don't just go poof and vanish.  They can be present and impact what is going on in the analysis, but not actually a net cost when you look at what is going on sort of inside the box of your analysis.

MR. ELSON:  Now, Guidehouse says that removing the carbon price would impact their model, but couldn't they leave the carbon price in the model in terms of its impact on customer behaviour but not consider the amount paid as a cost?  Wouldn't that be the accurate way to do it?

DR. HOPKINS:  Yes.  That would be better than the way they have done it, for sure.  That would even allow you to have different scenarios with different carbon prices, having different impacts on behaviour, but still respect the fact that the money stays in the box, so to speak.

MR. ELSON:  You used the word "better"; you said that would be better.

DR. HOPKINS:  I mean better analysis, better practice, in terms of producing an analysis on which to rely in decision-making.

MR. ELSON:  And would you say that is more methodologically accurate?

DR. HOPKINS:  Yes.

MR. ELSON:  Now, let's say that you are going to include carbon prices as a cost.  Presumably, you should use the same price in both models, and that would be an inferred societal cost of carbon.  Is that fair to say?

DR. HOPKINS:  I think it depends a little on how you are defining and setting out the analysis.  You could do a pathways study where you say, I am going to study the difference between using a carbon charge approach and a tax credit approach.  And one scenario has a lot of carbon charges and another scenario doesn't, because you are testing the impact of a different policy.

So I think it depends a bit on how you set out those scenarios, but having each scenario being internally consistent using the same box in which you do your analysis, et cetera, that would be good practice.

MR. ELSON:  And it seems to me, coming out of that, that the way that Guidehouse has approached this is inaccurate and inconsistent with best practices for cost benefit analysis.  Do you agree with that?

DR. HOPKINS:  The choice to count the carbon charge as a cost and not to track where those funds went, and whether they were refunded, or what, that seems to me like a methodological error.

MR. ELSON:  Moving on to the second row, which is load shapes for electrified end uses.  Mr. Neme notes that Guidehouse assumes all building and end uses, including water heating, cooking, and drying, have the same seasonal and hourly load profiles as space heating.  There was some discussion with the Guidehouse witness acknowledging that this was done.  There are differing views, which haven't been resolved, on how significant the impact is.  But I think the issue here is that space heating is peakier than other gas end uses, and so using the space heating load profile for all the electrified loads would overstate the peak demand requirements and thus overstate the cost of electrification, other things equal.  Is that a fair characterization of it?

DR. HOPKINS:  Yes.  The earlier parts about the details of this, I will leave that to others, but, generally speaking, if you assume the load is peakier than it otherwise would be, you are going to see more peak-related costs.  And so, if you have assumed the load is too peaky, then your peak-related cost would be too high.

MR. ELSON:  Your load force base heating is going to be peakier than your load for cooking or water heating.  Right?

DR. HOPKINS:  Correct.  Well, I guess cooking can be very peaky.  Whether it is peak coincident with when the system is peaking is a separate question.  I think what matters is what is coincident with the system level peak.  If what we're worried about is winter space heating–related peak, well, the space heating is pretty coincident with that.  Water heating maybe would less so.  And cooking, you know, I guess it depends on when people turn their coffee makers on,  but it is likely to be less so than space heating, because space heating is the thing that is defining the peak, essentially.

MR. ELSON:  That makes sense, thank you.  Moving down, it notes that Guidehouse assumes that electric heat pump efficiency degrades at 2 percent per year after installation, based on a reference for very different, older generations of heat pumps, and no degradation of gas furnace or gas heat pump efficiency is assumed, despite the same report suggesting that gas furnace efficiency also degrades.

Do you agree that this is a methodological problem?

DR. HOPKINS:  I haven't looked enough at the references and such to validate what Mr. Neme states here.  Taken at face value, as described, yes, I think that would be a methodological problem.  The point is always to use the best information available and incorporate it in as complete and even-handed a fashion as you can.

MR. ELSON:  Moving down, Mr. Neme finds that Guidehouse assumes that the entire technical potential for RNG in Ontario would be available even though the expert report it references suggests that it would be feasible to access less than one quarter of that amount.

Now, we have gone around this issue in a fair amount of detail, so I don't think we need to get into it in more detail here, but I think you would agree that assuming that you are able to capture far more than what is estimated as the feasible potential is a significant concern regarding the accuracy of the -- or being able to draw any conclusions from the report.

DR. HOPKINS:  I think the question of the treatment of how much RNG is there really is like something that comes up in all these different pathway studies in lots of different places because, you know, it is a potential resource and you want to know how big it is.  Just as we talked about yesterday, it is uncertain; there is a lot of uncertainty about how to figure out what the cost would actually be because, you know, technology is improving and these (inaudible) have different costs and all that.

There is always this question of, like, well, but what if our neighbouring province or state has more RNG and we import it from them. Right?  So you say sort of say, well, what is the sort of North American RNG potential?  And the challenge is always, like, what happens if everybody assumes that they get more than their share of the North American RNG potential.  Right?  And so, you know, it is always a fraught question.

But at a high level, you know, working broadly with what the feasible potential is makes more sense than working with what the technical potential is.  But if, you know -- if it made sense to think that Ontario would claim more than its share of Canadian RNG or Something, you know, for some grounded reason, then you might, you know, think that through and be explicit about it and talk about, you know, why that is the case and justify that assumption.

MR. ELSON:  Got it.  In other words, that assumption needs to be based on a grounded reason, and be justified.

DR. HOPKINS:  Yes, right, just like everything else in the analysis.

MR. ELSON:  Mr. Neme notes that Guidehouse RNG costs for landfill gas is for landfill gas, but most of the RNG potential it assumed to be available is from other much more expensive sources.  The most expensive source of RNG would set the market clearing price for all RNG.

Now I think we went over this, earlier.  And so I think this is an area where you would agree with Mr. Neme.  My recollection is that we looked at a table showing the landfill gas prices ranging from $6 to $15 per GJ, and the other sources were in the range of $40 to $50 to $55 per GJ.

And your view is the same as Mr. Neme's, that the most expensive source of RNG would set the market clearing price for all RNG, subject to the caveat that the cost could be dollars per GJ or dollars per tonnes of CO2 emitted -- sorry, CO2 avoided -- and to the caveat that depending on the type of market, that consolidation around a market clearing price may be faster or slower.  I summed up a lot there.  Did I get it right?

DR. HOPKINS:  Yes, I think that is a reasonable summary.  If anybody wants the details, they can go back and read the whole discussion yesterday.

MR. ELSON:  Okay.  Thank you.  Mr. Neme also notes that Guidehouse's analysis does not address the full lifecycle emissions of biomethane, and thus it overstates the amount of emission reductions that RNG provides.  I think you would agree that not all RNG has a lifecycle emissions of zero.  Is that fair to say.

DR. HOPKINS:  Yes, that is correct.  I have seen lots of analyses with, you know, there was one shown on the screen yesterday, I think, you know, showing different sources of RNG with different levels of emissions.  You might get lucky, and a given GJ has zero emissions.  But it is going to -- you know, different sources are likely to have different lifecycle emissions.

MR. ELSON:  Ms. Monforton, could you scroll down the page, please?  That is good.  Mr. Neme made a comment about the emissions from blue hydrogen.  That evidence is from a Dr. Howarth, which suggests that blue hydrogen may not be consistent with a net zero future depending on the CCS emissions reductions rate and the upstream leak rate.  I am guessing that is something you can't quite comment on?  Or do you have any comment on that?

DR. HOPKINS:  I don't have anything substantive to say on that part.

MR. ELSON:  Now the next comment is that Guidehouse did not consider or model the potential for demand response to be applied to newly electrified space heating and water heating loads.  That seems to me to be a pretty significant issue when you are comparing diversified and electrified approaches.  Would that be fair to say?

DR. HOPKINS:  Yes.  I think one of the things that comes up when you are divining scenarios to do in this sort of pathway analysis is that the -- you want each scenario to sort of be the best version of itself.  Like, if the world really is going this way, what are all the things, though? - like, the good, just, reasonable prudent things that everybody would be doing?  Right?  And what would the actual cost benefits be, of that future.  Right?

And in a future where there is a lot of new electric load hitting a winter peak, you imagine that reasonable folks would say, like, what can we do about that?  And demand response would be one of the things that you would highlight as an option for, you know, what can we do to try to mitigate this.

MR. ELSON:  And so that might also include distributed energy resources and electric thermal storage.

DR. HOPKINS:  Yes.  You would most like -- what makes sense in the scenario, what would folks be deploying.  You know, it depends a lot on you end up making -- trying to make assumptions about, you know, what would the rate designs be that folks would be responding to?  You know, if there is a short peak period in the morning in the winter, that electric rates are very high, you know, maybe folks would say, I am going to do thermal storage or electric storage.  They might get resilience benefits from the electric storage.  Personally, people are going to look at their sort of overall picture for their building and try to figure out what make senses to optimize for what they might want to get, in -- you know, for what they are paying.

MR. ELSON:  And that is because the costs for an electrified scenario are driven to a large degree by your peak demand, which determines what wires you need and what generation you need.  And so, if you can find cost-effective ways to shift load off that peak or to reduce the load say, for example, with geothermal as opposed to air-source heat pumps, that is going to reduce your overall cost of your electrification scenario?

DR. HOPKINS:  Yes.  And there are a number of different costs going into that; the peak-related costs are significant.  There are sort of -- you know, that is, like, one of the justifications for why the hybrid heating is a good competitor, right? -- is because you can avoid, you know -- if there weren't that many peak-related costs, you wouldn't get that much benefit from that, from, you know, having  a whole other heating system.  So, you know, there are various options for figuring out, like, how do I address, you know, system-wide, you know, costs, distribution costs, transmissions costs, generation capacity costs, to hit that, to hit that winter peak.

So if that winter peak can be 10 percent less, well, maybe it is a lot easier to hit, and lot more cost effective.

MR. ELSON:  And you referred to hybrid heating as being a competitor.  And I think you meant a competitor for other forms of -- well, either a competitor for all-electric heating, and also a competitor for other forms of peak-shaving, peak-reducing technologies.  So hybrid heating in a sense is a competitor with electric thermal storage?

DR. HOPKINS:  Right.  Yes, from a customer standpoint, if they can say, you know -- say they are facing a substantial cost for a winter peak -- peak-related costs on their bills, and they say, well, I could do thermal storage, I could get a battery, I could sign up for hybrid heating.  Right?  Like, you know, like, what are the different options that are available to me and which of those kind of things, you know, make the most sense.

MR. ELSON:  And that would also be a choice that would be made at a governmental level, in deciding which kind of technologies to incentivize.  The government may decide to incentivize electric thermal storage, for example, as a way to slow the growth in peak demand, like they are doing in Quebec, for example.

DR. HOPKINS:  Yes.  So that -- yes.  And it is important to recognize that availability of different choices and the attractiveness of those choices will depend on, you know, province-wide or other sort of societal choices.  You know, if there is a lot of support for batteries or a lot of support for thermal storage, then that would have some impact.  If the gas network isn't available, then hybrid heating isn't an option.

The gas network being available is a governmental choice in some sense, in this -- you know, in the broad sense of, you know, these different pathways.  In order for that to be an option, there has -- in order for pipeline gas-based hybrid heating to be an option, then that is -- then you need that, that pipe.  And it doesn't make sense to have that pipe to serve, like, the one customer who chooses to do hybrid heating.  You know, that customer is not going to pay for the whole system.  Right?  So as much it is nice to talk about the importance of customer choice, sometimes the choices are limited by what the overall system direction is.  If relatively few customers make a given choice, that choice may not be available.  If only 10 customers are interested in thermal storage, there may not be a company in Ontario selling thermal storage.  Right?  So, you know, the level of customer desire and interest in a particular pathway has an impact on whether that pathway is actually available as a choice for them.

MR. ELSON:  I think it would be fair to say that one cannot conclude or make comments on the cost effectiveness of hybrid heating or the likelihood of a big expansion of hybrid heating without looking at the alternatives and without comparing it to the straight-up, all-electric approach or an all-electric approach with peak-shaving technology such as electric thermal storage, or the use of geothermal, which is much more efficient at colder temperatures.  Is that fair to say?

DR. HOPKINS:  Yes, and I think you would want to look at all those different kinds of options, you know, hybrid heating but with delivered fuels rather than pipeline fuel.  You know, there is a whole slew of different kinds of options that might be available to customers.  I think it is important to look at what the sort of average economics would be.  I think it is important to look at all the different costs and benefits that customers would get from those different options.

You know, what they -- and, actually, perhaps, like, go survey, talk to actual customers about, like, here are the five different options of what a decarbonized version of your building might look like; here are the bills you would pay; here are the services you would get.  What interests you?  Like, which of those might be the most attractive for you?  And see where the market stands in terms of an informed sense of how likely it is that people would choose one technology or another.

MR. ELSON:  Moving to the next row, Mr. Neme notes that Guidehouse used an informal estimate from a gas heat-pump manufacturer rather than a much higher recent Enbridge estimate -- presumably that is for the cost of a gas heat pump -- and, worse, it failed to recognize that the estimate it used was expressed in U.S. dollars rather than Canadian dollars.  I mean, I am assuming you don't have a comment on that, but that would be a methodological problem from your perspective?

DR. HOPKINS:  I haven't checked the data here, but, you know, if what Mr. Neme says here is correct, then, yes, those are things that I would say should be corrected.  I would say, on the technology cost for an emerging technology like gas heat pumps, that is the kind of place where you might think about doing a sensitivity analysis where you say:  Currently, we the price is X, the cost will be X as the technology is introduced; you know, what if the cost falls at this rate; what if the cost falls at that rate; how much difference does that make in terms of the overall outcomes of one's analysis?

MR. ELSON:  Mr. Neme noted that Guidehouse conservatively assumed that insulation and other building envelope efficiency improvements would last only 20 years.  Enbridge assumes a more reasonable 30 years in its DSM planning.  Do you agree with that concern as expressed by Mr. Neme?

DR. HOPKINS:  Yes.  It is, you know, it is commonly used as a sort of shorthand for weatherization, to have a 20- or 30-year life.  I think it is important to be consistent.  In practice, a lot of insulation measures last a lot longer than that.  People make changes to their buildings.  The air sealing job isn't quite as good later as it was when it was fresh, so there's sort of an average effect there.  But, yes, I think that at the very least being consistent between different assumptions, and 20 years seems just generally a bit short compared to the lifetime generally of wall cavity insulation and attic insulation.

MR. ELSON:  Mr. Neme notes that Guidehouse assumes only 10 percent of gas-to-electric water-heating conversions by 2040 and 25 percent by 2050 are to efficient heat-pump water heaters.  He notes that leading jurisdictions are already achieving market penetration rates higher than that, and other studies assume much higher heat-pump water-heating penetration rates.  Do you agree with that comment?

DR. HOPKINS:  Yes, I mean I haven't checked back through the data on it, but, generally speaking, since heat-pump water heaters are so much more cost effective to run than resistance water heaters, I expect that to be, you know, for folks who are thinking about switching from gas to electric, I would expect generally a better, higher market share for heat-pump water heaters.  Obviously, it depends on the electric rates in a given jurisdiction and what the cost to install would be, et cetera, but, assuming that a technology that is actively getting developed and becoming easier to install, like heat-pump water heaters, if we only get 25 percent of those people switching fuels 30-odd years from now, 27 years from now, it seems low to me.

MR. ELSON:  Another concern is that Guidehouse did not address customer conversion costs other than the costs of heating equipment.  And so, presumably, that would be things like internal piping for hydrogen if that is necessary.  Is that an issue from your perspective, also?

DR. HOPKINS:  I think it is important to try to understand what those costs are and how big they would be.  Again, I think it seems to me you want to have it be as sort of complete and fair across the different scenarios as you can.  I don't recall what the scenarios do about the need for in-building electric upgrades and the cost of wiring a new circuit for a water heater and that sort of thing, so.


But yes, generally, you would try to be as far about, like, you know, the sort of complete for each scenario, like what are the reasonable costs that folks are going to incur for doing any different kind of conversion, whether it's conversion to all-electric or hybrid-electric or to be able to burn hydrogen or what have you.

MR. ELSON:  The last item on the list is that Guidehouse excluded the cost of converting the distribution system to 100 percent hydrogen and all other incremental gas and electric distribution system costs.  This seems to me to be a very important point in light of the challenges of converting a distribution system to 100 percent hydrogen in relation to the simultaneous switchover issues we have discussed.  Do you agree that this is a very major omission for a report that is relying on a 100 percent hydrogen scenario?  For buildings, that is.

DR. HOPKINS:  Yes, I think that, yes, when I was looking at the Guidehouse report, I was curious to see how they were going to deal with distribution-related costs, partly because I was looking at it from the standpoint of trying to understand what they were saying about the distribution utility, given the charge of my evidence.  But generally understanding what those distribution system costs on the gas side will be and what the distribution cost on the electric side will be, there is a lot of concern about what are the stated arguments for a hybrid heating or gas-forward approach is the electric distribution system impacts and electric distribution system costs.

And so figuring out how to do that well is a challenge, but it -- so, you know, I understand the impulse to say, Well, we just don't include it because we don't know how to do it comprehensively.  On the other hand, it is a really important thing that is potentially a source of a lot of costs for either scenario, and so figuring out how to do it -- you know, saying, Well, we don't really know, but we kind of expect costs to be between this and that, or, you know, figuring out some way to include it is to my mind better than excluding it.

MR. ELSON:  If we could turn up to page 39, at the bottom, 39 of the report, so that is -- if you scroll down, hopefully the pages are the same.  Yes, they are.  Perfect.  So Mr. Neme concludes as follows, and I will just read this out to you:
"Overall, Guidehouse's assumptions are highly biased in favour of gas and not credible.  There are numerous instances in which optimistic leaps of faith are made about equipment and systems necessary to make continued use of gaseous fuels look economically viable while much more conservative assumptions are made about electric alternatives.  For example, Guidehouse assumes high penetrations of residential gas heat pumps and 100 percent hydrogen furnaces and appliances, despite the fact that these products are not even commercially available today.  In contrast, Guidehouse assumes market penetration rates for electric heat-pump water heaters in 2040 that are much lower than leading jurisdictions are achieving today through DSM programs."

And my question for you, Dr. Hopkins, is whether you agree that there appears to be a pro-gas bias in the report, including in the assumptions made in relation to electrification and gas alternatives.

DR. HOPKINS: I think the report is generally more favourable to gas than into the diversified option, and less favourable to the electrified option than it would be if you went back and through and corrected all the numerous things we were just talking through and addressed those various different methodological errors.

I would want to actually go through that and look at those different pieces and see how it came through before making conclusions about exactly what changes would come from the bottom line, how everyone would want to describe it.

It does seem to me that you would be making more adjustments that would make the electrification scenario look better relative to diversified than the other way around, but I think you would want to actually do the analysis.

MR. ELSON:  Thank you, Dr. Hopkins.

I am moving on now to a discussion about the steps that Enbridge can take to address the risks of declining demand on the gas system.  I understand from your evidence that the most important first step is better scenario analysis and better planning.  I know that is a really high-level statement, but does that generally capture what they really need to be doing or maybe should have done.

DR. HOPKINS:  Yeah, I think that is a fair summary.  The first step is understand where you are, understand what your options are, understand what the impact of changes, different kind of changes in the world would be on your business, understand what are the options that you can -- things you can do in response, et cetera.  We have a start, right, with the studies that are presented, but that -- they are not by any means comprehensive and complete enough to really give all the answers one might want about what steps to take now versus what steps to take in a few years, et cetera.

MR. ELSON:  The reason that we need scenario analysis and a better plan or better planning is that decisions today need to be consistent with multiple potential future scenarios to reduce risks in multiple future scenarios.  Fair?

DR. HOPKINS:  Yeah, I think you want to look at, if you have an uncertain future, you want to understand where the options are, where the potential directions are that might go, and understand what you are setting yourself up for.  Sometimes if you want an option to be available for you in ten years there are things you have to start  doing now.  So if you want -- you are trying to maintain optionality or understand that something might come, there are initial steps you need to do now.  If you don't do it, then you are going to wish you had later.

There are other things where, you know, investing -- spending a bunch of money on something now is -- might set you up for -- you want to understand what situation that turns out to have been a bad idea, right, and how likely those situations are.  You want to be able to sort of understand how that dynamic plays out.

MR. ELSON:  The utility shouldn't be trying to predict a single future, because they can't.  Right?

DR. HOPKINS:  There is uncertainty about what is coming and what the exact shape of the energy transition will look like.  And so good planning in the face of uncertainty takes a range of different potential futures into account and help you evaluate what your -- what your possible actions would be going into that range of futures.

MR. ELSON:  So if you are preparing a range of futures, you would adjust that maybe every five years.  You have to be looking at this.  It is not a set and forget kind of thing.  You have to be looking at your scenario analysis, looking at your planning over the next at least two decades; is that fair to say?

DR. HOPKINS:  Yeah, and I would say even five years is probably too long of a wait time between looks.  Utility is making decisions day by day, month by month, year by year, about what are we doing next year, what are we doing the year after that.  Right?  The world shifts in some way between 2022 and '23 and between '23 and '24 and between '24 and '25.

This should be an ongoing planning process.  Right?  Particularly if there is 20-odd years to net zero.  Right?  In a world in which policies shift, technology performance may change, technology availability may change, the utility has an ongoing affirmative responsibility to be planning well moment to moment, right?  Not just set a plan, get it approved, all right, wanders on, off we go, we will be back in five years.  Right?  If something changes in the meantime and you don't change course, that could be an imprudent choice.  Right?

So it is not -- it is both an ongoing process over the next 20 years, but it is also an ongoing process this month to next month to the month after that.

MR. ELSON:  I think you would agree that right now, seeing as we don't have a balanced scenario analysis and we don't have the kind of robust planning that was set out in your evidence, that that needs to happen ASAP.  Like, I wasn't suggesting that you wait for five years before taking that first step.  You want to take that first step a couple years ago if you could.

DR. HOPKINS:  Ideally we would have better analysis in front of us now for understanding all sorts of issues that are in this proceeding.  But the classic -- like, best time to plant a tree was 30 years ago.  The second-best time is now.  Right?

So to the extent that you don't have tools that are going to be tools you are going to need in -- so say the province sets a path forward in its energy electrification panel.  You have the tools available and ready right then for, okay, let's plug that in and see what happens?  What are the impacts of -- what if -- what if this province goes in that way and head in that direction?  What are the impacts on the company, what are the impacts on our capital planning, et cetera.  You want to have all of those tools developed, models ready, and then be able to, you know, take incoming information, adjust, iterate.

MR. ELSON:  Now, when the provincial government agency provides its Pathways report, that isn't going to give us, you know, the single answer, is it?  We are not going to then say, okay, here is our predicted future, we do everything aligned with that.  We are still going to need a scenarios analysis and look at that broad range of scenarios so that we don't assume we are on track A and then find that we are switched to track F and we have spent way too much capital for that track to be cost-effective, for example.  Is that fair to say?

DR. HOPKINS:  I think it depends a little on what the shape of the province's analysis is and what the -- you know if the province comes out with like a really clear path that says, like, we are clearly doing exactly this, right, you know with strong policy levers associated with it, that then becomes more reasonable to work with a somewhat narrower range, at least for like what width of range of scenarios are we looking at over the course of what is going to come in the next five years, in terms of particular policies or that sort of thing.

If the province comes out with more general sense of like, well, broadly we are supportive of this and this and less supportive of that and that, right, that sort of shapes your sense of, you know, which -- across your breadth of scenarios which one is more likely or less likely.  It depends a little on how strong and how prescriptive the path is that might be set there.

But you can set off in one direction and then there is a change in technology.  Right?  If you had set out to do this kind of analysis in 20 years ago you wouldn't have thought cold-climate heat pumps, right, because it just wasn't a technology that had the majority and into the marketplace.

So there may be other things that are coming.  So to understand, like, what if various different things might change in the market, what if something changes in terms of federal policy or global direction, right, so you would want to work with a range of scenarios and how you think about how broad that range is and where you put weight in terms of thinking that these scenarios seem more likely, given the following.  Right?  You want that to be live thinking, month to month, year to year.

MR. ELSON:  We have discussed a lot about provincial policies -- you know, the possibility for provincial prescription, the possibility for provincial study -- but I think you would agree that federal policy is potentially as relevant, if not more relevant, in that what we are trying to look at is likely futures, and likely futures can be impacted by provincial policy or by federal policy, such as the phase-out of fossil fuel power generation, that is a federal policy, or the federal incentives for cold-climate heat pumps, or the building strategy federally.

We are not restricted to just looking at provincial policy; we are looking at a wider level, saying what are the potential future scenarios.  One of the inputs is what is the province doing, but another input, and potentially equal or greater input, would be what the federal government is doing in terms of environmental policy.  Is that fair to say?

DR. HOPKINS:  Yes.  I think the federal input is likely to be -- well, it sort of depends on the structure and level of aggression of those different policies.  Right?  This is more obvious in the U.S., where there is a much greater difference amongst states relative to the federal government, and I think somewhat less ambitious federal government action in the states.  And so the U.S. states have more -- like, you can put more a little more weight on state action and less weight on federal.  The balance may be somewhat different here.

So, yes, I think you would want to take all of that into account and think about how those different policies and actions are going to shape what the future is.  I do think that there are things -- it is common that federal policy doesn't get into the level of, you know, utility regulatory issues in a way that state or provincial policy does, just because of that sort of allocation of responsibilities has tended to go that way.  And so maybe the federal policy doesn't answer some of the questions about utility regulatory issues where you might get stronger guidance on those level points at the provincial level.

MR. ELSON:  And so the OEB is a provincial agency, and Enbridge is regulated by the OEB as a provincial agency, and there could be directives from the minister through the provincial agency, but that doesn't mean that we ignore, for example, carbon pricing, just because it is federal.  We don't factor that out of our cost effectiveness calculations, for instance.

DR. HOPKINS:  You want to look at the overall picture, everything that is going to impact the system, the energy system; what does the energy transition look like in the province.  And that is going to be some mix of non-policy-related things, just, you know, technological development and market interest in different technologies, as well as things that are shaped by both federal and provincial policies and actions.

MR. ELSON:  So going back to the need for scenario analysis and better planning, you know, one of the reasons that you need to do that is to minimize the risk of stranded assets, of unaffordable rates, and even a death spiral.  And those are things that -- they are not the only elements that you want to look at, but they are ones that you want to have a spotlight on because they are important.  Is that fair to say?

DR. HOPKINS:  Yes.  The lack of analysis that really sort of breaks that out is one of the things that I point out in my testimony as something that -- you know, filling that gap would be an essential part of really understanding what is going on with respect to the risks and different regulatory choices that Enbridge might make and that the OEB might need to consider.

MR. ELSON:  And I won't get too far into the kind of scenario analysis -- you know, what you would look at, but some of the most fundamental variables would be a forecast of the customer count, the peak demand, and the annual demand for each customer type.  A lot of scenarios will boil down into those key figures.  Is that fair to say?

DR. HOPKINS:  That is part of it.  I could try to find the discussion in my evidence; there is a longer list than that, I think, there of the various factors that, even just from the business risk analysis standpoint, you would want to include in the modelling.  But the things you just identified there, I definitely think that some of the inputs, you would want to be looking at and trying to understand how those look under different scenarios.

MR. ELSON:  And you would then need to take those numbers and say, well, what is this going to mean for rates?  And, you know, if we model different depreciation rates and model different capital spending levels, is this going to push rates too high, such that customers are going to start fleeing the system?  That is the kind of analysis you need to do.

DR. HOPKINS:  Yes.  I think there is, like, a few-steps process to go through.  So there is first, like, there some scenario you imagine at the level of demand for different kinds of fuels, shaped by policies and other things, sort of external to the utility regulatory system.  There is some feedback because what the utilities do impacts what those look like; DSM programs, other things.  But, broadly speaking, folks want to have warm houses and get from point A and to point B, and all the different kind of services they demand.  Different pathways about you get there, you know, the different sort of overall directions about where something might go, and then say, okay; like, that is sort of the Guidehouse-level pathways-type analysis.  You want to go a step further and say, well, what would those changes actually mean to the gas business, to the regulatory structure?  Like, if consumption changed like that and the peaks were like this and annual averages were like that, just take the current structure as is, what does that mean for rates?  What does that mean for return to investors?  What does that mean for potential stranded costs?  All those different components from that.  And so that is like, sort of, what does this changing world do to the company and do to the sort of regulatory structure and rates?

And then you say, well, okay, in the spirit of the  best version possible of a given scenario, it is unlikely -- the OEB and utilities aren't going to sort of sit around and say, All right, well, that is what's happening.  They are going to say, Well, we are going to take mitigating actions.  Right?  So what are the different types of mitigating actions a utility might actually take to change depreciation rates, to avoid stranded assets, to change capital investment plans, to reduce future capital costs or future O&M costs?  What are we doing to manage future O&M costs?  There is a lot of -- I could come back to this if anyone is interested, but there is a lot of interest in stranded costs in the future.

A fully depreciated system that still costs a lot to maintain, with low sales, could still have, you know, deleterious impacts in terms of what the rates look like, and all the rest of it, independent of the company recovering its capital.

So you understand, like, okay, these are the different kinds of mitigating actions, these are the pros and cons of those different mitigating actions, and then you say, Yes, there are unmitigable things here.  Like, if X happens, there is really not much we can do about it and that would be bad.  Right?  And we end up stuck in a death spiral–type situation, or it is just some amount of stranded costs, or something; to understand what it would take it to get from here to there.  It is not just like, okay, the energy transition happens and then there is a death spiral.  There is a lot of steps in between; there is a lot of potential ability to take action.

So actually mapping those out, understanding under what circumstances do what kinds of bad things happen, and are they mitigatable, maybe mitigating one makes another one worse, how do you do that trade-off, those are the kinds of things that you would try to work out what the best option is.  Could the regulator ask for guidance?  You know, work those kinds of things out.

MR. ELSON:  I have a bit of a simplistic way of looking at it, and I'm sure it is an oversimplification, but that what you would do is you would take your -- one of the ways that you could use your scenario analysis and your planning framework is to take the amount of capital that you are expecting to spend through your AMP and then plug it into model and say, okay, for this scenario, we are fine, but, for this scenario, uh-oh, we might end up with stranded assets so we need to circle back.  I mean, is that what you would do?

DR. HOPKINS:  I think, if you have the tools necessary to do all those different steps of analysis I was just talking about, then you can say, okay, so under test action X, you know, investing $100 million in this set of assets or running a program that looks like this, what does that do to the situation that the company might find itself in?  What does that do to rates?  What does the do the risk of
-- you know, if you do that, then it makes it, you know, that much less likely that, you know, this bad scenario would result in actually stranding costs.  If you do something else then, you know, maybe it increases the likelihood that that happens, or the number of scenarios in which that happens.  So you, you know, test the different cases against different actions.  So, you know, okay, you know, if I am going to decide from a, you know, capital planning standpoint to invest this, following -- you know, once it is invested, it is really hard to get it back.  Right?

So, I mean, invest X, you know, and what are the pros and cons?  What am I setting myself up for by investing X?  And it is like, well, maybe I get a lot of really good, good things out of that.  Or maybe it is like, oh, well, actually I would need to think about that and maybe I want to do x-prime, instead.

MR. ELSON:  That is because, you know, a large capital project reduces your optionality, because once you have spent the money and the pipe is in the ground, you can't take it back again.  Right?

DR. HOPKINS:  Yes.  There is definitely a -- there is a value of continued optionality that you should incorporate in your decision making.  Once it is spent, you know, you can did the pipe back out of the ground, or try to sell it to somebody.  But that is probably not going to cost effective.

MR. ELSON:  Well, that salvage is negative, so that is the --


DR. HOPKINS:  Yes.  So probably not.

MR. ELSON:  Ms. Monforton, if we could turn to my opening statement and the bottom of page 1, "Actions needed now to protect customers."  And I am going to take you through these and, you know, your comments are -- I think are a perfect segue into, you know, one potential action, which is to reduce capital spending in a way that is consistent with safety and reliability and to ensure that rate base and rates will be consistent with a possible low-demand future scenario.  Would you agree that that is a good safe bet, right now?

DR. HOPKINS:  I think that is a -- you know, that should definitely be in the quiver of actions.  I think, you know, there is a lot of careful planning that goes into describing each of the things you just said, right? - which things really are -- you know, which are the best things to do, to do -- you know, to maintain safety and reliability and, you know, meet the other obligations of the company.

But, you know, figuring out how to do that broadly speaking in a capital-light approach, where possible, and whether that is -- you know, non-pipeline alternatives, IRP alternatives, or otherwise thinking about, you know, different approaches to, you know, being cognizant of what you -- the risk you might be setting yourself up for.  And, like, well, maybe you are setting yourself up for risk, but it is easy to mitigate.  Right?  So it's like, well, maybe we can do that anyway.  Right?  So, like, you know, understanding those puts and takes and carefully planning through it.

MR. ELSON:  Now I think you described the planning steps and the first step being a scenario analysis, and the Guidehouse report being sort of akin to that.  But in your interrogatory responses, I think you also noted that the Guidehouse scenarios do not sufficiently span the space of plausible scenarios.  So we still haven't even done that first step properly.  Right?

DR. HOPKINS:  Yes.  It is motion in that direction, but you would want to look at a wider range of scenarios.  And, you know, I suggested, given the potential importance of understanding the breadth or narrowness of the guidance that the province might come out with, that not -- that trying to devise a bunch of scenarios today when you might get some additional guidance on that in the relatively near future, it seems like, you know, wait for that, and devise scenarios that, you know, work from there.

It doesn't mean you don't start to develop the tools and such you would need, now, but yes, I think a fresh look with that guidance about, you know, what the range of scenarios are that are -- you know, to -- you want to say, well, what is likely and what is possible.  You know, examining things that are too far field and too extreme in one way or another is -- you know, you might get some benefit from that.  But really, you know, for the purposes of trying to make a capital decision, for example, you know, somebody that has a, you know, one two-thousandth chance of happening is, you know, maybe not worth the effort of trying to really, you know, flesh that scenario out in detail.

MR. ELSON:  And I will come back to that which, I guess, sort of weighting the likelihood of the scenarios, because that is a topic I would like to discuss with you in relation to capital planning.  But I am just staying on this topic of reducing overall capital spending.

You know, you set up a scenario where you develop your plausible scenarios, you run your various financial models that determine your rates, depreciation, so on and so forth.  And then that would factor in to how much you want to spend today.  But we can't do that.  The Board is running blind, and Enbridge is running blind because we haven't done that yet.

So it seems to me, without that kind of analysis, the cautious and prudent approach would be to try to limit spending on capital assets because those are irreversible decisions that take away our optionality.  Is that fair to say?  I mean, of course consistent with reliability and safety but, when there are -- I guess what I would say are, you know, optional spending that are going into rates for long term, because we are flying blind that is a risky thing to do.

DR. HOPKINS:  Are you asking for a comment or something on that?

MR. ELSON:  Yes.  I am asking for your comments on that.

DR. HOPKINS:  Okay.  Yes, I think being cautious about capital spending in the face of uncertainty is a reasonable path forward.  You know, the things you know you need to do because you know you need to do them for, you know, some particular purpose?  Yes, sure.

But the things that -- you know, these -- you look at it and you say, well, you know, that might turn out to be a good idea and it might not turn out to be a good idea.  If there is an option to do it in a year later or two years later or three years later, after you know more, right?

You know, time is your -- in some sense, it is not friendly, in that 2050 gets closer all the time.  Right?  But in some sense, it is your friend in this optionality discussion, that as long as you haven't made the investment, you can still make the choice not to.  Right?

And so thinking carefully through what things can you do, maybe in 2026 instead of 2025, because you will know more in 2026 than in 2025.  Right?  You have had time to do the analysis, between now and then, to be able to confirm, yes, okay, I know that is a good idea.

MR. ELSON:  And I think I am trying to draw a distinction between two kinds of risks, maybe a known risk and an unknown risk.  And the known risk would be, once you have done your scenario analysis and you take your spending and look at what that will do to, you know, rates, affordability, possibility of stranded assets, possibility of death spiral on a low-demand scenario, but that is a future state.  And so those are more known risks; I mean, they are not a hundred percent known, but they are more known risks.

But, right now, if we, you know, are adding $2 billion to rate base, that is based on unknown risks, which is even riskier because we haven't done the analysis yet.  Is that fair to say?  Or potentially riskier?

DR. HOPKINS:  Yes, I think potentially riskier.  You don't -- you know, a lot of people -- like there are various different definitions of risk, right?  You know, potentially risky; you know, do you consider potentially risky to be riskier than risky, right? -- because you don't know?  Right?

But, yes, and I think it just comes down to trying to do, you know, decision-making in the face of uncertainty, right?  And what -- you know, what the value of being able to continue to, you know, have different kind of options available and, you know, understand what the implications of your different choices are.

Broadly speaking, you know, investing only what is necessary while the -- while you are getting a better picture of those range of futures, so you would have -- can make better choices in the -- you know, downstream, generally speaking, that makes sense to me.

MR. ELSON:  If we could, Angela, turn down the screen a bit, to B on this list.  So I want to talk to you about customer connections.  And there are some different numbers on the record:  $1.3 billion for new customer connections, $1.5 billion for new customer connections.  And in a future panel, I am going to try to sort that out.

But our understanding is that Enbridge plans to have existing ratepayers pay for $1.3 billion over the next five years to cover the lion's share of the cost of new customer connections.  And those would be, like, service lines and meters.  And to me, that doesn't seem like a reasonable safe-bet action in light of the energy transition and in light of the need to reduce capital spending to avoid, you know, potential rate increases that are unaffordable and to have optionality in light of the fact that we are flying a little bit blind right now.  Would you agree that?

DR. HOPKINS:  I guess my general sense on the customer connections piece is to think about getting the math right in the sort of economic calculation about what the appropriate cost-sharing is between ratepayers as a whole and new customers connecting.  It seems reasonable to me to adjust those parameters to be a little bit more cautious, right, about that capital spend in light of the issues that we were just talking about.

MR. ELSON:  And so, right now, there is a 40-year offset, so -- well, I should say that differently.  Right now, there is up to a 40-year offset that is applied as a 40-year offset for residential customers.  I will get into the details with a different panel.  You know, you talked about taking a more cautious approach.  And one way we could consider it is that there is a range that you could have which is zero offset for your capital costs in which case the beneficiary is paying 100 percent up to a 40 year.  It seems to me that that is a continuum of risk.  Would you agree with that, that 40 years would be the riskiest for existing ratepayers and zero would be the least risky for existing ratepayers?

MR. MONDROW:  Sorry.  Mr. Chair, if I could just Mr. Elson to explain what he means by "offset."  It is not clear to me, and it may not be clear to Dr. Hopkins.

MR. ELSON:  I thanks.  My apologies.  I get my head too far into these issues.  So the framework that I am describing is you have a cost to connect a customer.  Let's say that is $5,000 or $4,000 for a home.  That is a service line and a meter, which might be multiplied over multiple homes in a development.  And that $5,000 cost gets divided up between the customer who is connecting and existing ratepayers.

What I am describing as the offset is that, you know, let's say you have the $5,000 costs for the service line, to put that in the ground and put the meter, and this is all for that individual customer, the amount of that $5,000 that will be covered by existing ratepayers.  So that is how I am using the term "offset" because, instead of having to pay $5,000 to connect to the system, they may have to pay, you know, much less than that because they get a credit for 40 years of future revenue.  Are we on the same page about what an offset is?

DR. HOPKINS:  Broadly speaking, I think.  I'll just say I haven't seen the particular math about how the calculator works.  I will just -- is it reasonable to think that the question is basically:  What fraction of the $5,000 cost of connecting a new customer, if that is the right amount, should the new customer pay and what fraction should go into rate base and be recovered from everybody?

Broadly speaking, the more the part is that goes into rate base to be recovered from everybody, the more you are potentially dealing with any sort of capital-related risk associated with that investment having gone in.  You know, the extent to which that risk then actually, like, flows through and whatever depends on, like, what the depreciation rate is that is assigned to that asset, all of those other pieces.  As a general parameter, more ratepayer cost and less interconnecting customer cost is going to put more risk on the ratepayer and less on the interconnecting customer.

MR. ELSON:  And that was just the point that I was trying to make, so thank you for saying it more clearly than I did.  So I think there can -- you know, you can consider two buckets of considerations when you are trying to decide how much risk existing ratepayers should hold.  One is by looking at the connecting customers and saying, well, you know, what is the likelihood that they may leave in X amount of time and how much are they going to contribute to the rest of the gas system before they leave.  But another consideration -- and I am wondering if you would agree with me on this -- is the overall impact on growing rate base while we are flying blind because, to me, that is a bit of a separate issue.  If there is a drive to, like we just said earlier, to reduce costs and maintain optionality, that is an additional consideration at a bigger scale from the individual stranded asset costs.

DR. HOPKINS:  I think those two things are linked.  Right?  If you went in, thinking about energy transition where it was plausible or likely that customers might be only using the gas system for a while, right, you also wouldn't be in a situation where you were also worried about the system as a whole and the likely question of flying blind, as you say.  So I feel that those are sort of two sides of the same coin, is why when you asked the general question about this, I went to the question of, like, well, let's think about what the economic, you know, the fair allocation there is.

There is some -- you know, any time there is some amount of cost and you are deciding who to allocate it to, like, that is a sort of zero-sum kind of situation, right, per my definition.  And so the regulators make all sorts of decisions about allocating costs all the time, and allocating risks.  In this general situation we find ourselves in, being more cautious about how much the ratepayer contribution is in the face of that uncertainty, as I said, makes sense to me.

MR. ELSON:  Well, allocating risk isn't a hundred percent zero sum when one party has a greater ability to know that risk or mitigate that risk.  If you put the risk more so on the connecting customer, they can make the decision:  Do I anticipate being on the system long enough to make this worth it for me?  Would you agree with that?

DR. HOPKINS:  Yes, and I think it depends on who that customer is.  You talked about building a new subdivision before.  Like, the future homeowner, they are the one who is living with the implications of that decision that is being made on their behalf.  Right?

So there are different levels of how much transparency an agency, different players, may have, but -- yes, and I think, broadly speaking, having decisions be made by the people who have the best information about those decisions and then within that context allocating costs fairly, those seem like good principles to work from.

MR. ELSON:  Thank you.  I will move on to (c) on this list, which is capital planning and accounting for the risk of underutilized or stranded assets in capital planning.  I think it is obvious that, if I were to ask you, you are going to say, yes, of course they should account for the risk of underutilized or stranded assets.  So maybe it is more helpful to sort of talk through how they might do that.  And so let's say that Enbridge is planning to build a $300 million pipeline expansion to meet demand growth that it is forecasting.  Seeing that this is a 50-plus-year asset, it shouldn't only base the project economics on a single demand scenario.  Is that fair?

MR. MONDROW:  Yes, and I think we had talked before about having a whole range of tools to understand decision making.  I think you would want to take a big asset like that and then run it through those tools and try to understand, you know, what is it setting you up for?  Is it -- you know, it is like, yes -- maybe the benefits from that asset are, like, so clear and, like, pay for itself, clear benefits over the course of 5 years.  Right?  Maybe not.  Right?

You would want to understand, like, what that looks like in a range of different potential future scenarios, you know, classic IRP planning on the electric or gas side:  What is my future demand going to look like?  Right?  You would want, you know, reference case, high case, low case.  Right?  You want to understand, like, what that looks like.  Defining even a reference case these days may be a challenge.  Right?  And so thinking about what are the circumstances in which this -- if this, if demand were to fall, what would I do.  Right?  What are the mitigating actions I could take.  Right?  If demand stays high, what do I do in that case, right, in terms of say adjusting depreciation rates associated with the new asset or, you know, all those kinds of choices you want to be able to make and include those in the conversation and the analysis around is this the right investment to make.

MR. ELSON:  So this is in some ways a mirror of the high-level planning that we were talking about but on a specific project-by-project basis, in that when you have a significant capital project you need to make sure that it is consistent with a variety of future demand scenarios.  Is that fair to say?

DR. HOPKINS:  That is fair.

MR. ELSON:  And presumably one of those scenarios should be a high electrification scenario?

DR. HOPKINS:  As long as that is in the range of plausible futures that you think is a reasonable future you might want to be planning for, like, yeah, you should plan for it.  I don't see any reason why you would exclude that scenario these days.

MR. ELSON:  Perhaps one scenario should be one that accords with the federal government's projections for the decline in emissions from buildings in 2030 emission reduction plan?

DR. HOPKINS:  Yeah, I think you would want to have -- well, I think you would want all the different scenarios to be broadly consistent with the policy guidance about targets that people are going to try to hit.  I think it's -- assuming that you are not going to hit policy targets is sometimes justified, but better to plan to hit them.

I think that you would want to say how much electrification would it take to hit a particular target.  You might say, well, how much hybrid heating would it take to hit that target, what does that do to the economics of this.  What if it -- we are -- you could hit it in the near-term with RNG but longer-term not, or whatever.

Like, you would want to take a look at a wide range of scenarios that -- but broadly working within the context of near-term sectoral targets and -- as well as setting yourself up to make sure that you are hitting longer-term targets as well.

MR. ELSON:  The problem at a business -- using only a business-as-usual demand scenario is that the demand may or may not actually materialize in the short-term, but it is really more so over the long-term.  As the time goes on the risks of stranded assets and underutilized assets increases because the uncertainty increases.  Not that much can change in the next five years, but a lot can change in the next 15 years.  Is that fair to say?

DR. HOPKINS:  I think it is fair to say that a lot can change over time.  I want to be careful about, like, was investing in a particular asset create a particular stranded asset risk?  I think it depends -- what I am concerned about is what the unmitigated or unmitigable risks might be.  If it makes sense to invest in a large asset and set its depreciation lifetime at 15 years, and it still like makes sense because it is so valuable to have that asset in that time frame, that may or may not -- you have some sense of what the demand is on which you are basing that modelling.

So there is no -- you want to take into account those kinds of risks and what options you are going to have to mitigate them, which is why, to your comment before, particularly for a relatively large investment, thinking of it as essentially a mini-version of the overall kind of analysis you would want to do for the system as a whole and taking into account all those different kinds of moving pieces makes sense to me.

MR. ELSON:  I think we are saying the same thing, but depreciation is a bit of a different way of thinking about it.  When you are looking at it project by project, you know, leave-to-construct application, you know, we are not setting depreciation rates in a leave-to-construct application, but what we are looking at is an economic time horizon for your cost-effectiveness calculations, and that economic time horizon may or may not align with your depreciation rates, and what you need to do is have an appropriate economic time horizon and then different scenarios that you look at.  Is that fair to say?

DR. HOPKINS:  I would have to go to the details of it.  There is various different pieces, moving pieces, in what you were just suggesting there.  As a general matter, thinking about what the sort of project economics will be and what how that fits in with the overall picture, if under these circumstances you would treat the asset in the following way and in these circumstances you wouldn't, and in this set of cases this asset might not have actually been necessary to build, and we want to understand like what -- how likely are those cases, what would we do in those cases.  Right?  So just to understand the full picture of what you are sort of signing up for when you make an irreversible capital investment.

MR. ELSON:  So you are going to have different scenarios.  Let's say you have business as usual, modest electrification and high electrification.  Those scenarios on a project-specific basis need to be consistent with your sort of economy-wide scenarios and the constraints that you have.  One example that comes to my mind would be RNG.  You can't assume in relation to a specific project, oh, we are not going to have -- we are not going to need electrification because we can use all of our RNG in this project, for example.  You have to have your scenarios consistent with your constraints.  Is that fair to say?

DR. HOPKINS:  I think you want design scenarios that made sense, given the particular situations of what you are looking at with a particular project.  A particular project is built because it is being driven by a need from the industrial sector, for example.  It is like, well, what are my different scenarios for what -- and probably in that circumstance being driven by potential particular customers or customers in a particular industry.  You want to understand, what are we looking at in that particular situation as part of or related to overall scenarios for what is going on in the system as a whole.

MR. ELSON:  So here is the question that I actually struggle with the most and would appreciate your thoughts on.  You are going to have these three scenarios, and you had discussed earlier the idea that different scenarios are going to have different probabilities, and so one way that you could do your analysis is you could have your three different scenarios, you could assign different probabilities to them.  Of course, that would just be an estimate.  And then you could have a weighted average outcome.  Do you do that or do you do your three scenarios and say, we are not going to do this because with a high electrification scenario we are going to be under water by 100 million dollars and so we don't want to take that risk.

Do you take a weighted average approach or do you look at a consistent with all scenarios approach?

DR. HOPKINS:  I guess first of all I wouldn't necessarily want to limit something to three scenarios.

MR. ELSON:  I am just simplifying.

DR. HOPKINS:  Simplifying, right?  You might want to look at scenarios and sensitivities in scenarios.  If it's something level scale to the investment, if it is a two million dollar investment that is different from a 3 million dollar investment in terms of how much time and effort to spend in analysis.  And I think it is a really interesting question about weighted average expectation of outcomes versus not.

You know, some distribution outcomes, I tell you the mean of that distribution, like, is that enough for you to be able to tell you that that is a fine thing to do?  You know, the stock market returns 6 percent per year plus or minus 20.

So you want to understand the breadth of potential outcomes and is that a worthwhile risk to take.  I think -- I don't think it comes down to, like, boil it down to, well, this number came out as greater than 1, therefore you should do the investment, it came out as less than 1, you shouldn't.  I think you want to look at the breadth and understand like, okay, this scenario is unlikely but really bad, right?  And then you look at that in a little more detail and it is like, okay, if something like that were to come to pass, we could mitigate that in the following kinds of ways, right?

So essentially by approving, deciding to invest in a particular asset, you are saying like not only are we investing in this but we are also tracking what is going on with this and prepared and thinking about what the associated other actions will be.  It is more than just like a yes/no answer on the decision to invest.

It is informed by looking at these different scenarios and saying, okay, if we end up turning this way instead of that way, I am going to need to make these following kinds of adjustments in terms of how I think about recovering the cost of that project or those sorts of things.  So I think it not just a, you know, assign some weights and take the average.  But nor is it, I only invest in things that look good in every scenario, because there may be some few scenarios in which it doesn't look good but it is still worth doing because you can mitigate that or because you perceive those to be relatively unlikely or what-have-you.  So it's a look at the whole picture kind of situation.

MR. ELSON:  I have one more question on that and then I will be moving on to another area, then it might be a good time to take a break.

But it seems to me that unavoidably when you are doing that kind of a scenario analysis capital planning, you have to be looking at the probability of the different scenarios, you know, either in order to combine them for a weighted average or, if you keep them disaggregated, to say, well, we have this scenario that is bad news.  And knowing how much weight to give to that scenario and your decision making, you have to have some sort of commentary on how likely, or not likely, it is to occur.

DR. HOPKINS:  Yes.  In order to -- you know, some aspects of trying to summarize the results of those different scenarios, you are going to need to assign them weights or probabilities in some way.  That is challenging.  Right?  Different people are going to have different perceptions about how likely they think different scenarios are going to be to happen.  This is a challenge for all different kinds of long-term resource planning–type analyses.

I think figuring out, say, we are going to try to span the space and then assign equal weights across the space of where we think we are going to be, or -- we are going to -- you know, if there is, like, really clear policy direction, we can give the scenario that seems like it is really clearly headed in that direction more weight, and less weight to others.  There are various different techniques about asking different experts to weigh in on the likelihood of different scenarios and taking their input into account.  There are various different approaches one could use to try sign assign weights.

Anytime you going to try to combine the results together or try to say, well, these three scenarios out of the 10 we looked at are particularly favourable, or particularly unfavourable.  How likely do we think those are?  What would need to happen?  How likely do we think it is that those kinds of things are going to happen?

You want to be pretty careful about how you are defining those scenarios so that they are sort of commensurate with the weights that you might end up giving them.  There is no way you are going to be able to say, well, scenario 3 has a 7.76 percent chance of happening and we going to weigh it in that way.  It is going be rougher than that.

MR. ELSON:  Thank you, Dr. Hopkins.  Mr. Chair, would now be a good time take a break?  And I can advise that I don't anticipate being more than a half hour after we return.

MR. MORAN:  That's fine, Mr. Elson.  We will adjourn until 11:20.
--- Recess taken at 11:02 a.m.
--- Resuming at 11:20 a.m.

MR. MORAN:  Mr. Elson.

MR. ELSON:  Thank you, Mr. Chair.  Before I move to depreciation, and Ms. Monforton, if you could put our -- the same document back up on the screen.

But before I move to depreciation, I do have a follow-up question or two on that topic of scenarios and defining scenarios and the probabilities of those scenarios both for, you know, the big-picture planning and also the project-specific planning.

Now one of the issues we discussed earlier and that you referred to in your response to ED4 was a pro-gas bias in the Guidehouse report.  So that brings me to the question of, you know, how to come up with these scenarios and, maybe more importantly, how to assess the probability of those scenarios coming to fruition.

And you address that in a bit of detail at Exhibit M8-PP-1, which is the answer to Pollution Probe interrogatory 1.  So my apologies, Ms. Monforton, if we could turn to that, page 2 of the answers to IGUA's interrogatories, or Dr. Hopkins' interrogatories.

And as that is getting pulled up -- Angela, you are amazingly fast -- on the bottom of page 1, you start a discussion about, you know, how -- right down at the bottom the final paragraph -- you know, examples of, you know, how to do this kind of planning work.  And you note that the Massachusetts process fell short in that it welcomed stakeholder input, but was ultimately driven by the utilities.  And I take it the reason that you highlight the Massachusetts process is that, in other ways it was actually pretty good in that it was a stakeholdered process.  But even though it was a stakeholdered process, it still fell short.  Is that why you have highlighted it, here?

DR. HOPKINS:  Yes.  That is the planning process that I am aware of that was -- that I have been directly involved with that has had the most extensive level of stakeholder engagement, at least one that is complete.  There are other things that are ongoing now that maybe will displace that eventually, but highlighted that even a process that was -- you know, had quite a lot of stakeholder engagement could -- you know, still fell short in that way.

MR. ELSON:  And if we could turn to page 2 and the bulleted list, I am looking at the first three bullets there.  And you suggested some principles that could be followed for the OEB to try to do this kind of work.  And one, the first bullet is that:
"The consultants could be contracted by the OEB, and that the OEB should lend its authority to the consultant to ensure they get the necessary information."

So it would be contracted by the OEB, but they would have full access to Enbridge information.  Do I have that right?

DR. HOPKINS:  Yes, that is the idea, there, that I pointed out in the Massachusetts case it was frustrating from a stakeholder perspective that the consultants were contracted to the utility but, for whatever reason, limited to only using publicly available information, you know, whereas the utility obviously would have a lot of much more detailed information about the state of its system and the topology of its system and all that sort of thing.

If you are going to try to get into nitty-gritties of what does this look like for the system, having access to really good information about the system would seem to be a prerequisite.

MR. ELSON:  And so having it contracted by the OEB would bolster the likelihood of a more independent and balanced outcome, I take it.  Is that what you are suggesting here?

DR. HOPKINS:  That is the idea, that the OEB doesn't have a stake in the outcome of the analysis other than its quality, unlike, you know, any other stakeholder or the utility itself.

MR. ELSON:  And you are not saying that it has to be procured through a specific process, or who has to pay for it at the end of the day.  Enbridge could pay for it through its rates or -- because I know procurement processes are complicated.  You are just saying the OEB has to be the one that is -- the one that is asking the contractor to do X, Y or Z.  Is that right?

DR. HOPKINS:  Yes.  As a consultant, I am used to working with clients.  You know, it is helpful to understand who the client is.  Right?  And you do end up working for your client.  Right?  You know, that's -- they are the ones who are giving you direction within the scope of your analysis.  And, you know, so it made sense to me in this context, to think that the OEB playing that client role is, you know, a preferable way do it.

MR. ELSON:  And your second bullet is that:
"Stakeholders should have access to the results, the methods and the tools."

DR. HOPKINS:  Yes.  There is, you know, the question of, you know, if you are going to get buy-in to the results, you want to understand how they were derived.  Right?  And that includes being able to really, you know, open the hood, right? -- and look at, and see what is -- you know, what is going on in there, basically.

Yes, there are going to be point where you may need to do confidentiality, thises and thats, that consultants may have their proprietary tools; you don't want to publish them for everybody to see.  Right?  So there are reasons why you need to have some structure for that.  But, you know, the peer-review process is a good process for a reason.  Right?

You know, it is not perfect, but having, you know, reviewers, you know, be able to raise issues and, you know, not every issue is going to be like, yes, we agree, we are going to change something.  Right?  Like, well, no, you didn't understand.  You know, we had to simplify things in the following way, and here is why.  Right?  You know, but, like, you know, at least you can have those conversations if you are -- if you can, you know, see the meat of what is working.

MR. ELSON:  When you say look under the hood, that is more than just a report with an appendix with the cites to the data.  You mean, you know, the same kind of access we have had in this case to the -- you know, answering questions, interrogatories, those sorts of things?

DR. HOPKINS:  Yes.  And, you know, again, the question of, you know, if the -- you have to work out a process where the -- you know, if the consultant is working for the OEB, right? - what the process of that back and forth is, is you will have to -- you have to work that out.

But, yes, being able to ask questions about it, see, you know, these are the input assumptions, these are the outputs, that here is a description of the detailed discussion of the methodology.  Let me ask you some questions about that and make sure I understand it.  You know, did you consider doing this?  Why not?  Right?  And, you know, to be able to, you know, to get the level of, you know, trust that would come from that kind of back and forth.

MR. ELSON:  Your third bullet is:
"To allow stakeholders to define scenarios in the level of detail that they are capable of."

And so I think the reason you are suggesting this is to avoid the situation we have now, where some parties feel that the electrification scenario is a bad scenario, for lack of a better term.

DR. HOPKINS:  Yes.  And I think that the idea there is to draw on the collective wisdom of the stakeholder group about what the, you know, potential areas of interest that -- you know, you don't want a situation where somebody says, well, you know, you looked at all these scenarios but, like, the one that I think is most likely is this thing you didn't even look at, and so your study is useless to me.  Right?  Like, that would be a bad outcome because then, you -- you know, at the same time, you can't analyze, like, every single detail.  And some stakeholders aren't going to have the access to the level of expertise to say, you know, like, the upfront cost of heat pumps, you know, I think it should be three percent lower.  Right?

So, you know, there are some -- some process, some filtering process there to say, okay, like, we are going to work with stakeholders to define four of the seven scenarios we are going to look at, right? - or be whatever it is.  And the -- you know, the -- maybe the consultants have some ideas of, you know, here is a structure that we are thinking of; what are we missing?  Right?  The design can go either way.  But, I mean, the idea is to have -- you know, everybody has -- is able look at the study and say okay, like, they gave a fair shake to the different things that I was interested in.  And I trust the methods and, so, you know, the results are X, and they are fair.

MR. ELSON:  And so that sounds a lot more to me than, you know, like a stakeholder meeting.  That is an ability to ask specific questions, get answers, get reruns of the model, you know, ask them to run a scenario.  It is much more than just a stakeholder meeting.  Is that fair to say?

DR. HOPKINS:  It is more than a stakeholder meeting.  I think you have to be careful about, you know, again, having been on the consultant side of this, right? - careful about saying, well, you know, anybody can ask anybody to rerun a scenario with changed parameters.  Right?  That is a recipe for it takes forever and costs a lot of money, so, you know, having some sort of filtering process there.  In the end, the client is, in this case the OEB, who can decide, okay, we have received all this input; we think it is really important to add a scenario that looks like this or to rerun with the sensitivity like that, but we don't --you know, we are not going to do this other one.  Right?  You have to make some choices there.

MR. ELSON:  To me, you know, you talked about two different sort of stages.  One stage is you do your scenario analysis and your probabilities, and then you run those scenarios through the financial parameters, depreciation rates.  It seems like the second part is something that the utility can do more independently.  They have more knowledge about all of those pieces.  Maybe they hire a consultant to do that.  But it is that first part where you are defining your scenarios and setting the probabilities or assessing the likelihood of each as best you can in an uncertain world that is the most important to have robust stakeholder involvement.

DR. HOPKINS:  I think that is fair.  I mean there are some stakeholders who are going to want to be able to -- you know, from a cost and transparency standpoint, on that second bullet area, right, you do want to have some review and understanding of the modelling that the utility does about, okay, so in that scenario, what happens and what do we do about it, right, and to be able to go back and either, you know, with stakeholder input perhaps but maybe led through the consultant, to say, like what, can you rerun that; what if you tried this other mitigating step?  You know, right, just to map out the space a little bit.

MR. ELSON:  That is helpful.  If we could turn now to depreciation and M8-ED-6, which is your response to our sixth interrogatory, and paragraph Roman numeral V of the response, which I believe -- sorry.  I think, yes -- no, you were there.  Sorry, 6.  That is perfect.  At the bottom, you note here that:
"Accelerated depreciation is consistent with intergenerational equity given the available information regarding future pipeline energy demand.  For example, allocating costs over time on a units of production or utilization basis enhances intergenerational equity by recovering equal costs per estimated unit of energy delivered."

I want to explore this a little bit because I think it is complicated but important.  So, you know, we are full of acronyms when we are looking at depreciation.  "Units of production" is often "UOP."  But what the distinction between the units-of-production approach and the two others that have been looked at by Enbridge in more detail are that it ties the amount of depreciation to the amount of forecast utilization of the pipe.  Is that fair to say?

DR. HOPKINS:  That is a reasonable description of the method.  You made reference to various other methods that Enbridge had discussed or whatever.  We could spend some time figuring out and confirming on that, or I could just set that aside, that part of the question aside, and just go to the part about the units of production part.  I'll answer that part.

MR. ELSON:  Perfect.  That is all I need.  But, you know, generally speaking in terms of other depreciation methods that don't tie the depreciation amount to utilization, you are more focused on the physical life of the asset and the economic life of the asset and then driving a curve -- is that right -- not focused on how it is used?  You look at the physical life and the economic life.

DR. HOPKINS:  Yes, there are different potential approaches.  You could say, you know, we think this pipe will start to have, you know, the O&M costs will be -- it will be worth replacing because it will crack or whatever starting 70 years from now, so we are going to assign it a 70-year life.  Or you could say we think it is going to be used for 40 years, so we are going to put it at over 40 years.  The advantage of a units-of-production approach is that, if it is used more heavily at one time and less heavily at another time, it is not like you pay less per unit at one time and more per unit at another time; it allows you to really tie the depreciation to how it is actually -- you know, sort of quantify how it is actually being used.

MR. ELSON:  Well, I am going to call out some of the more traditional depreciation approaches.  You can account for energy transition by truncating the life of the asset, so you are looking then at the economic life.  You are saying the physical life might be longer, but we are going to truncate it.  We are going to say we are going to pay off this asset over a shorter period because we are assuming that there is a shorter life.  Is that, give or take, the right --


DR. HOPKINS:  Yes, if you are doing straight-line depreciation with some shorter life, yes, then that is fair.  You could -- there are various other, like, shapes to accelerated depreciation where you would pick -- you know, the tax code has some shape.  Right?  And so you could pick some other shape assigned to some length of time, but it is more of a -- you know, that is like a sort of economic or mathematical formulation of it rather than use based.

MR. ELSON:  It seems to me that the challenge with a straight-up economic planning horizon of 2050 is that it is pretty blunt.  Like, if you just assume that all of the assets are going to depreciate in 2050, you can change that.  Right?  Like, you can then move it to 2060 or move it to 2040 because your depreciation gets readjusted every 5 years.  So it has that flexibility, but there is some sort of bluntness to it in that it applies to all assets across the board.

DR. HOPKINS:  Yes, I think you can, you can choose, like -- how you choose the timeline for a given asset is a little separate from your choice of method.  Right?  You could say, you know, setting aside the utilization-based approach, you could say, well, I think our transmission system is, you know, the transmission mains are going to have a -- there, the physical life is really the issue because they are going to still be used and useful throughout, no problem.  Right?  Whereas, the low-pressure main to a residential cul-de-sac, right, we may make a different assumption about its lifetime and work from there.

So you can make those distinctions between different classes of assets with different dates even within some sort of straight-line approach.  The utilization-based approach kind of pushes you, sort of forces you, into that asset-class-based sort of asset based -- you know.  You might even end up needing to slice and dice things that you have lumped together now into their constituent bits that have different utilization shapes over time because you -- so it is necessarily more complex in that respect.  But it doesn't -- you can't really do the utilization-based thing for, like, the system as a whole and just like apply it because it, yes, it just wouldn't make any sense.

MR. ELSON:  I am going to get back to the utilization approach in a moment, but, before we leave traditional depreciation methods, I think what you are saying is that it doesn't have to be as blunt as we expect all of the pipes to be retired in 2050 and have that as a single line.  You can accelerate the depreciation for certain asset classes, like the leaves.  I believe you described the trunk and the leaves, so it is basically the small pipes that lead to residential customers; you can depreciate those faster.

DR. HOPKINS:  Right.  That is sort of economic approach is blunt, as you say, in the sense that you sort of pick a date and go straight there.  But you can -- it gives you some flexibility in the sense that you can pick a date for different kinds of assets, right, and line that up appropriately.

MR. ELSON:  And, just because you pick that date, it doesn't mean that that is going to come to pass.  You are balancing a number of considerations.  Right?

DR. HOPKINS:  Yes, even in ongoing processes now, sort of traditional business-as-usual approach, the actual physical assets have, you know, some of them get hit with a backhoe and they are only 5 years old and are replaced then, and some last longer.  Right?  So it is all a bit -- you know.  It is all a bit of an approximation to try to make it come out right in the end.  So, yes, if you need to make an adjustment, these assets were on this trajectory but something changed and we need them to be on a different trajectory, you can change it.

MR. ELSON:  Going back to the utilization approach, I imagine this has particular benefit when you are considering a scenario of hybrid heat because your peak demand might stay the same but -- or not stay the same, decrease by less than your annual use, and so, if you use a utilization-based approach, you can improve intergenerational equity by having customers pay more now, when they are getting the full benefit of the pipe providing all of their heating year round and pay less in the future when it is merely a peaking service providing that 307 cubic metres that we talked about earlier.

DR. HOPKINS:  I think that is generally right.  The --


MR. O'LEARY:  Sorry to interrupt, Dr. Hopkins and Mr. Elson.  My understanding was that Dr. Hopkins was qualified in certain areas to provide opinion evidence, and my friend now seems to be asking questions for an opinion in respect to depreciation and in particular a particular type of depreciation methodology.  I do not recall any mention being made when Dr. Hopkins was introduced about him being an expert in depreciation methodologies, and Mr. Elson appears to be looking to ask Dr. Hopkins for opinions in respect of how a particular depreciation methodology would apply in the situation of hybrid heat pumps and/or electric heat pumps.

So our concern is, Commissioner Moran, that Dr. Hopkins is going beyond his qualifications here.

MR. MORAN:  Thank you, Mr. O'Leary.

Mr. Mondrow, do you want to say anything in respect of Dr. Hopkins' qualifications to speak to this question?  You may or may not have fully qualified him.  We don't know.  So --


MR. MONDROW:  Thank you, Mr. Chair.  I appreciate the opportunity.  We have not proffered Dr. Hopkins as an expert in depreciation.  He has -- he is obviously knowledgeable across a range of utility, regulatory, and accounting issues, as his CV reflects.  I had assumed that these questions would be asked and answered in the context of risk mitigation and the sorts of planning that Dr. Hopkins addresses in his evidence, but we are not suggesting he is an expert and qualified as an expert for these purposes in depreciation.

I will leave it to Mr. Elson and Mr. O'Leary to deal with how they want to proceed and obviously with your guidance.

MR. MORAN:  Thank you, Mr. Mondrow.

Mr. O'Leary, you have Dr. Hopkins' resume.  Do you want to pose some questions to determine if in fact he is -- does have the expertise to ask these questions or otherwise limit it?

MR. O'LEARY:  I could ask a couple questions.  Perhaps, Dr. Hopkins, nice to say hello a little earlier than was anticipated today.  But I don't recall that Mr. Mondrow at any time took us to any portion of your CV which indicated that you are a member of the -- experts of depreciation methodology anywhere in North America.

DR. HOPKINS:  That is correct.

MR. O'LEARY:  You were not trained and hold no academic certificates which would make you an expert in depreciation methodologies?

DR. HOPKINS:  That is correct.

MR. O'LEARY:  So you not here to describe the differences between the various methodologies and how they may apply to issues in this proceeding?

DR. HOPKINS:  I focus on the question of the potential impact of different depreciation methodologies on the kind of risks that the gas utility might face.

MR. O'LEARY:  Which is what you have stated in your report.

DR. HOPKINS:  Yes.

MR. O'LEARY:  Thank you, sir.

MR. MORAN:  Mr. Elson.

MR. ELSON:  Thank you, Mr. Chair.  I do not intend to ask questions to Dr. Hopkins about Iowa curves and the details of depreciation.  What I am trying to understand seems to me to be within the context of what he was qualified to opine on, which is the future of electric and gas utility, regulatory, and business models, you know, in the context of building decarbonization objectives.

So to me the link here is between the specific question a potential future of hybrid heating and how a utilization approach may be an appropriate response to that.  In Dr. Hopkins' evidence there is reference to a units of production approach being recommended in other jurisdictions.

So I think there is a linkage there as long as I don't start getting into the level of technical detail for which you would need someone who spends all of their time on depreciation.  My understanding is that in these kinds of pathway studies, one of the elements that you look at is your depreciation approach, and Dr. Hopkins describes that in his evidence, and that is an important factor in looking at energy transition issues.

So I am only intending to look at that high-level connection between depreciation and energy transition without getting into the kind of nitty-gritty that you would need someone who does all of their work on depreciation.

MR. MORAN:  Thank you, Mr. Elson.

Mr. O'Leary, does that stay within the lines for you?

MR. O'LEARY:  Well, Commissioner Moran, the difference that I believe and we would submit is appropriate is that Dr. Hopkins has opined in evidence about certain factual matters that have occurred, so units of production may have been considered as a factual matter in various U.S. jurisdictions.  But what he is not qualified to speak upon today is whether or not the units of production is in fact something that he or his -- or IGUA would recommend or to respond to Mr. Elson as to whether or not he in response to those questions would recommend that they be considered here in Ontario for whatever reasons he gives.

If he is going to speak about what has factually occurred elsewhere and perhaps tell us about what reasoning was given by various jurisdictions in the United States, that is a factual matter and we have no problem with that.  But if he is going to be led into a series of questions which would lead him to ultimately provide an opinion about whether or not that particular methodology is appropriate here in Ontario, then we believe he is speaking outside of his qualifications.

MR. MONDROW:  Mr. Chair, if I might comment.

MR. MORAN:  Mr. Mondrow.

MR. MONDROW:  Thank you very much, sir.  I have been listening to my friends, and I think Mr. O'Leary goes a bit far.  My understanding is that Dr. Hopkins was answering -- being asked and I assume answering these questions in the context of depreciation methodologies as tools appropriate in the sorts of modelling and analysis that he opines in his evidence and explains in his evidence would be appropriate to conduct in Ontario, as distinct from which depreciation methodology should be applied to any particular Enbridge gas distribution asset and how that methodology should be applied to that asset.

I think the latter category, which assets and how to apply the methodology to a particular asset, is clearly within the four corners of an expert in depreciation.  I don't understand Dr. Hopkins to be opining on that.  I understand him to be talking about the use of depreciation methodologies in the context of the planning for the future of natural gas utilities in the face of energy transition and the regulatory tools and analyses that may and should perhaps be made available to this Board.

So that's the distinction that I suggest is relevant.  I haven't heard for my part the questions cross that line.  I do appreciate the sensitivity that Mr. O'Leary raised and his seeking to clarify the scope of this testimony.  I think that is helpful.  And that is the scope that I would suggest the Board consider allowing to proceed.  Thank you.

MR. MORAN:  Thank you, Mr. Mondrow.  I think what you indicated is entirely consistent with what Dr. Hopkins said in response to Mr. O'Leary, that he is focusing on the question of the impacts of different depreciation methodologies on the risks that a gas utility might face.

So Mr. O'Leary, I think as long as we stay on that side of the line I am prepared to let Mr. Elson continue.

MR. ELSON:  Thank you, Mr. Chair.

Dr. Hopkins, I am not quite sure, to be honest with you, where we left off, but I will try to pick up in the same spot.  It seems to me that the units of production approach has an intergenerational aspect to it, like you referred to in this interrogatory response, where customers pay more now when they are getting more benefit to it.  Is that fair to say?

DR. HOPKINS:  In the context if you were to assume you are trying to model a case with decreasing demand over time, then you would end up with a shift in -- push more of the depreciation into the times when there is more use and less otherwise.

It is worth pointing out, I think, that if use on the asset is just flat over its physical lifetime or over its economic lifetime, then straight-line depreciation and utilization-based depreciation result in the same numerical answer.

So it's not the utilization-based approach doesn't necessarily shift the depreciation one way or another.  It is simply a matter of trying to have the asset largely be paid for by the folks who are using it, as it is used.


MR. ELSON:  That is very helpful, and I am going to get to that thread in a moment, but I just wanted to raise the intergeneration equity factor to distinguish it also from the risk reduction factor that, you know, may be potential or may be available in a units of production or utilization approach.  Because customers will pay less
in -- you know, if you are assuming declining use, customers would pay less in the future when the potential likelihood of fuel switching is higher.  Is that fair to say?


DR. HOPKINS:  Customers would pay, in this -- you know, these are a return of capital portion of the cost that they pay.  Right?  If the use is that much lower, then they pay that much less from that component at that time, which has various potential impacts.  It might relieve rate pressure.  It could have some impact on rate design.  Which flows through to both, you know, what does this look from a customer standpoint and also what does it look like from a competitive, business risk–type standpoint.  So it is all part of that package.


MR. ELSON:  And so the other tie-in, to go back to the thread that I just left, I think, in essence, you are saying it is not the methodology per se that is determinative, but what your underlying demand assumptions are.  So if you assume straight, business-as-usual demand from start to finish, then a units-of-production approach isn't really that relevant.  It is relevant when you start looking at demand decline scenarios.


And the reason that I want to follow up on that is that it seems to me that we are getting back into our discussion of different future scenarios and that you would want to set your depreciation looking at different future scenarios; maybe a weighted probability of your different future scenarios.


DR. HOPKINS:  Yes.  I think, in the pathways-study context, I talked before about having sort of each scenario get to be sort of the best version of itself.  Right?  And so, in a case with hybrid heating, or in case with all electrification, or in a case with a bunch of hydrogen, or whatever, the utilization of those assets will be different going forward.  You want to choose depreciation approaches to model in those cases that are internally consistent with what is going on in a given case.


So, when you are then thinking about doing gas capital planning and risk mitigation around that, you again would want to look at what depreciation approaches are we going to be considering under different scenarios for a given asset.


MR. ELSON:  I think that was a bit different from what I was trying to get at, which I am sure is my fault for posing a very imperfect question, and so let me come around it in another way.


If you have your units-of-production approach, the actual depreciation rates will depend on your demand forecast.  And, if your demand is stable, it will be different than if your demand is declining, whether that is average use declining or customers leaving.  And so how do you decide which demand forecast you use when you are setting your depreciation rates?


And it seems to me that you would have to pick some sort of middle-ground approach, you know, rather than just assume business as usual or assume one of the end points, one of the bookends.  You would have to come up with a middle-ground scenario and then base your units of production on that.  Is that fair to say?


DR. HOPKINS:  Yes.  And I think that this is one case where you would find yourself in a situation where you couldn't -- you can't just say, well, there is a range, and let me look at all of the different options in the range.  Because, for an assessment of a given thing, you have to say, all right, the depreciation rate I am going to assume is this one.  Right?  So, yes, I think some sort of weighted average makes sense to me.


You know, again, going back to all of the challenges we talked about before, about figuring out what the rate weightings would be, I think there is a certain amount of expert judgment in there.  But, as part of thinking about -- you know, take the $300 million example you talked about before, making a particular capital decision and what is the appropriate way to think about that decision, part of that is, well, what depreciation rate am I going to assume in that?  And part of that might be that, if we find ourselves in scenario X, we are going to want to change the depreciation in the following way.  If we find our ourselves in scenario Y, we are going to want to change the depreciation in another way.


And so starting out in your best estimate and recognizing that you might need to adjust your assessment of what the average expected future utilization of a given class of assets is, you make your best current estimate and you use that one.  And then, in a year, you have a better estimate.  And you can iterate in that kind of way, thinking about that as the kind of path forward.


MR. ELSON:  And I take it, when you are doing this broader energy transition planning and inputting different depreciation approaches into your model to see what they do to rates 20 years from now, 30 years from now, see what kind of risks they create in terms of potential stranded assets or a death spiral, you know, you could have units of production in there in three different ways; units of production with this demand, and this demand, and this demand.  And then that can give you an idea of what is the appropriate demand forecast to use to minimize risks down the road.  Is that fair to say?


DR. HOPKINS:  I guess I would be a little bit more comfortable thinking about it as, if you are trying to have it be a utilization-based thing and you are saying, that's what it is, then, for a given scenario, that set of assets really has some projected utilization.  Not to say, like, I am going to assume scenario X, but I am going to use a different utilization for the purposes of the depreciation.  That seems less good to me.

But rather that a given scenario would have some utilization, and you would try to stick with that utilization as the one that you would try to use in that case.  You have different scenarios, with different potential utilization, and then you would be comparing what your different options are in those cases.


MR. ELSON:  And your focus is on affordability and risk.  Those are the two main considerations?


DR. HOPKINS:  Then there are all the different kinds of things that the regulators are suppose to consider in figuring out all of these different pieces.  That utility is acting in that regulatory construct, trying to make prudent decisions, trying to do good planning, trying to understand how to do that in a way that is going to result in just and reasonable rates, and all of those other things that we are striving for.


MR. ELSON:  Thank you.  That's helpful.  I have one last question, and it relates to the question of customer choice.  Because it seems to me that we have customer choice today and we have customer choice five years from now, 10 years from now, 20 or 30 years from now, and that they may not always be aligned.


Would you agree that spending on growth projects, or I will say optional projects, today could undermine customer choice tomorrow if it potentially contributes to rates rising to an unaffordable level or if it contributes to a potential death spiral?  Do you agree with that?


DR. HOPKINS:  Like I said, I am an analyst.  I like to crunch the numbers and understand what a given situation might lead to.  It seems hypothetically possible that you could get into a situation where you could end up where you are describing, but I am always sort of a show me the model, show me the numbers kind of a guy.  So trying to understand, like, what would that actually flow through and what would be the mechanism by which those different threads would actually be connected as you describing.


MR. ELSON:  Well, maybe I can ask it from the opposite perspective.  Spending more on gas doesn't necessarily mean that you are increasing customer choice of gas, because that can be make gas pipelines unaffordable in the future.  That is possible outcome, as well.


DR. HOPKINS:  It seems possible to me that you could get into a situation where the question of how affordable or how expensive gas might be, or where it might be in comparison to all the others, if there is sensitive dependence on the cost of gas, or the individual choices, or shapes of how we have gotten here in terms of what the costs of rates are, could play part in that.  If there are more capital assets invested and then, you know, depreciation rates are adjusted so that, you know, rates go up in response to that to recover all those assets, that is going to have some impact on how customers are going to weigh their choice, right -- about, you know, how much do I want to stick with gas or switch to some other fuel.

MR. ELSON:  Thank you, Dr. Hopkins, and thank you, panel, for all the time I was able to take.  I realize it was a lot of the schedule and I appreciate it.

MR. MORAN:  Thank you, Mr. Elson.  I think APPrO is up next.  Mr. Yauch.
Cross-Examination by Mr. Yauch:


MR. YAUCH:  Good afternoon.  Good afternoon, Dr. Hopkins.  I am Brady Yauch, here on behalf of the Association of Power Producers of Ontario.

I would like to bring up the evidence, so it is page 5 of Dr. Hopkins' evidence.  So the next page, sorry.  I will always be one page off.  So if we look at the fourth paragraph here, when we talk about the future of the gas delivery system in Ontario, you say that it is Enbridge itself that is best suited to undertake what you refer to as scenario modelling, to understand the future of the gas system.  I am assuming you still believe that, that Enbridge is best suited to do this?

DR. HOPKINS:  There are particular aspects about the system and about, you know, the company's own finances and operations that really -- it is the only one that knows that, that level of detail.  But the level of the, sort of, pathways-type analyses and such we were talking about before, other entities can, you know, credibly play in that space.  But, in terms of, you know, making plans for Enbridge, you know, that is both Enbridge's -- they are best suited to do that, and it is also their responsibility.

MR. YAUCH:  Okay.  So there was lot of discussion in the Guidehouse report about the two scenarios, the diversified electrification, and I know, I am sure -- I am assuming you are aware that the IESO did a pathways to decarbonization study that kind of looked at how the electricity grid would get to a net zero sort of situation.

But I know you area physicist; this analogy may hurt you, a little bit.  But at a high level, the energy transition, there are two buckets of energy; there is gas and electricity, and we are really pouring energy from one bucket into the other, at a high level.

So wouldn't we have to do them in tandem, anything that happens in the electricity side of the equation would have to impact the gas side and vice versa?  We can't really do it in isolation, even if Enbridge is best suited to do the gas side of it.  Correct?

DR. HOPKINS:  Yes.  But an integrated look, right, across what is going on in the electric system, electric supply, electric distribution system transmission with what is going on in the gas system, yes, I think you are going to want to take a complete look at that.  There are -- you know, obviously there are particular aspects around what is going on inside the operations and the financial approaches and whatever of the given players in that system, which each of those players is responsible for.  But in terms of getting an integrated picture, you are going to need to engage multiple entities.

MR. YAUCH:  Is there a bit of a flaw in the way
that -- let's point to the Guidehouse study, because it is on the record here -- that it doesn't actually do that?  That it just sort of looks at the gas system in isolation, and doesn't deal with any of the complexities of the electricity side that we would have to deal with in tandem, if we are going to go forward with an energy transition?

DR. HOPKINS:  I don't recall the details of how the electric sector is handled in the Guidehouse analysis well enough to opine on that in detail at the moment.  But yes, generally speaking, you know, and I guess the -- we talked about the distribution system questions before the -- neither the electric nor gas distribution system being, you know, reflected in that study.  So there are clearly other things you would want to bring in, to get a comprehensive picture of, you know, what is going on across that transition.

MR. YAUCH:  Thank you.  So if we can go to the page 7 of the evidence, the next page?  So the fourth paragraph, you recommend that:
"Enbridge be required to complete a detailed business analysis following the publication of Ontario's pathway study and the conclusion of the electrification energy transition panel."

The recommendation is based on the reality that, as far as we can tell, that there is little certainty regarding the energy transition and how it is going to play out today, that we don't actually know what the provincial policy is.  Correct?

DR. HOPKINS:  Right.  I just, for the help of the screen --


MR. YAUCH:  Yes.

DR. HOPKINS:  -- I think we are on page 6, on the fourth bullet.

Yes.  Yes, the range of possible pathways for Ontario is wide at the moment.  I recommended doing analysis, you know, closely after and informed by the province's process, because that will, I would hope and assume, narrow that spread somewhat, or provide some sense of the weighting of different scenarios one might apply et cetera.

But yes, you know, I think it is fair to say that there is more uncertainty now, and will be less uncertainty after that process is complete.  Even that won't fully settle everything, I am sure.

MR. YAUCH:  In your view, is it imprudent to be making significant decisions on the future of the gas delivery system today, without that certainty?

DR. HOPKINS:  Well, I think imprudent being a -- I think being very careful --


MR. YAUCH:  It is a loaded term, I know.

DR. HOPKINS:  Yes.  You know, I think it, you know, the right thing to do is use the best information you have at the time that you have to make a decision.  Right?  In some cases, the right thing to do is to wait on making a decision until you have better information and, in some cases you need -- you know, acting or not acting, either one is a decision.  Right?

And yet you may be, you know, forced to make a decision, you know, at a given time.  And did you use the best information you have, the best modelling that is available to you and the best, you know -- to try to make the most prudent decision you can, in that context.

MR. YAUCH:  Thank you.  If you can go to page 38 of the Evidence?  Actually, page 39, sorry.  So here, you note that:
"Neither of the studies filed in this proceeding undertook a detailed review of Enbridge's business as it exists today."

But they also didn't take a detailed operational study to determine whether the proposed pathways that are being discussed are operationally feasible.  So we don't know whether types of load growth, installed capacities that are being discussed, and the electrification and diversified are actually feasible.

MR. MORAN:  Mr. Yauch, I don't see the reference on the screen yet.

MR. YAUCH:  Yes.  Scroll down.  Right there.  Paragraph A64, sorry.

But really, at a high level, do you think if we are going to properly do an analysis on energy transition, that there has to be -- someone has to do an operational-based analysis to see if this is actually feasible, beyond just the sort of economic analysis that we are looking at today?

DR. HOPKINS:  Yes.  And I think all different kinds of analyses are going to be useful.  You know, the different -- you know, some pieces, like, you know, do we know that it is, you know, operationally feasible to upgrade the distribution system to meet a peak of X more?  Like, we are pretty confident we know we can buy bigger transformers and put up big -- it is, like, the -- you know, so some things we can feel more confident about proceeding without having to done the, you know, substation-by-substation analysis to say, well, broadly speaking, this pathway ought -- you know, like, with respect to this component of it.

But there are other pieces where, yes, you are going to want to, you know, really understand, like, you know, if you are thinking of, you know, prune-the-leaves approach to the gas system or what -- like, how do you -- you see someone does some gas flow analysis, right -- and they are going to make sure that the flows still get where they are supposed to get, and the customers still get what they are supposed to get.  Right?  So those are some -- you know, there are operational pieces, in addition to economic pieces that you would -- you know, that may be necessary to really, you know, say, like, okay, we get this is going to work.

MR. YAUCH:  And you have done work on this sort of energy transition issue, particularly gas distributors in other parts of North America.  Did you find that they -- how did they approach it, first?  Was it first, we did a detailed study looking at an  integrated electricity-gas network, and then we went to the gas system and said here is what we think is going to happen?

Or was it we go to the gas system first and say, the future for you is going to look different because of all this electrification stuff that we haven't looked at yet, but it is going to be different.  So you need to start changing your plans.  What came first?

DR. HOPKINS:  The particular examples that are coming to mind for me are in Massachusetts and in New York where, in both cases, the first question is really big picture.  The state has really ambitious goals, how are those achievable across the energy sector as a whole, New York state's climate scoping plan, the Massachusetts 2050 road map, right?

And those lay out, like, you know, different approaches, different pathways forward across the energy sector as a whole and say, okay, well this one has this advantage and this has these advantages.  And out of that, some plan comes forward that says, all right, broadly speaking we are going this way versus that way.

In Massachusetts, that process then led to the regulator saying, Let's have this docket 2080 process to say, okay, the world is changing.  Gas utilities, dig in and tell us more.

And so that analysis goes deeper and starts to get at what are the particular regulatory issues.  There is a little overlap because, in that particular case, the high-level state analysis hadn't addressed -- it said there was a high-electrification-type approach for some of the pathways, but it didn't say, Are you doing this via full electrification building by building, or are you doing this via hybrid electrification over more buildings, right?

It was just like total gas consumption went down, but, like, which method?  The high-level state analysis didn't
-- which took an integrated look across a broader swath of stuff but not as deep.  Right?

And so the question of, like, hybrid versus not was addressed more in the follow-on analysis.  It is a constant learning process.  Right?

The next level of the state going back is probably going to be informed by what went on in the regulatory process.  But, both Massachusetts and New York, I think I would say it began with an economy-wide, energy-system-wide look, generation, transmission, transportation, buildings, industry, whatever, like, what does it take to achieve net zero by some date for example, and then say, What did we learn from that, and what are the implications for, say, gas utilities, and then the regulator kicks off a gas-utility planning process or something like that.

MR. YAUCH:  Right.  Okay.  So, if I can interpret what you said or sort of regurgitate it a little bit, you have a high-level view of an integrated energy system of what it takes to get to some sort of policy goal.  But, first, the policy is clearly laid out.  Then, you have an integrate plan looking at both the gas and electricity systems.  And then you come to the gas utility and you say, Okay, based on this policy and based on this study, now what do you do with your system, or what are some potential pathways with the gas delivery system?  It is sort of the last one after these other processes have kicked off?

DR. HOPKINS:  Yes, I wouldn't necessarily say it is going to be the last one.  I'm sure there is more to come after.

MR. YAUCH:  Yes.

DR. HOPKINS:  But it has tended to flow in that direction, as you described, yes.

MR. YAUCH:  Okay.  Those are my questions.  I cut a bunch of stuff because it was earlier, so you have to listen to me less.

MR. MORAN:  Thank you, Mr. Yauch.

MR. YAUCH:  Thank you.

MR. MORAN:  This might be a good time to adjourn for lunch, then.  We will come back at 1:00.
--- Recess taken at 12:14 p.m.
--- On resuming at 1:01 p.m.

MR. MORAN:  Please be seated.  Welcome back.  Mr. Ladanyi, I think you are up next.
Cross-Examination by Mr. Ladanyi:

MR. LADANYI:  Thank you.  Good afternoon, Commissioners and Dr. Hopkins.

DR. HOPKINS:  Good afternoon.

MR. LADANYI:  May name is Tom Ladanyi.  I represent Energy Probe.  Energy's Probe position is that any reasonable plan for energy transition should consider what consumers of gas distributed by Enbridge would transition to if they stopped using natural gas or any other gas.  Do you agree with that position?

DR. HOPKINS:  I think it is important to --


MR. MONDROW:  Sorry, Mr. Chair, I hesitate to interrupt, but Mr. Ladanyi stated Energy Probe's position?

MR. LADANYI:  That is right.

MR. MONDROW:  I am not sure what he is asking Dr. Hopkins to --


MR. LADANYI:  Whether he agrees that -- excuse me, whether he agrees that these deals would essentially transition from gas to something else.  Isn't that right?  I mean, that is a pretty easy position.  I can't imagine anyone in this room would disagree with that.

DR. HOPKINS:  Sorry.  Could you just restate so I could...

MR. LADANYI:  Sure.  Energy Probe's position is any reasonable plan for Enbridge Gas should consider what consumers of gas distributed by Enbridge would transition to if they stopped using natural gas or any other gas.  Do you agree with that position?

DR. HOPKINS:  Yes.

MR. LADANYI:  Thank you.  So what we are calling energy transition is largely transition from gas to electricity.  Do you agree with that?

DR. HOPKINS:  Not necessarily.  Different end uses may transition different ways.  Industrial consumers may choose to do something different.  Even energy transition within the gas system may be a transition from one fuel on the pipe to a different fuel on the pipe.  It is a transition in the quantity of emissions and what the sources are for that.  Yeah.  It is broader than the way you describe, I think.

MR. LADANYI:  Thank you.  In your evidence starting at page 36 -- and you actually don't need to turn to it.  Question and answer number 60, you discuss a scenario analysis that you believe Enbridge's consultants would have conducted.

I may be wrong, but I could not find a discussion of the capacity of local electricity distributors to serve the additional load due to consumers converting their space heating and water heating from gas to electricity and the capital cost required to serve this additional load.  Could you point me to where in your evidence you discuss that?

MR. MONDROW:  I am sorry, Mr. Chair, to interrupt.  I hesitate to interrupt Mr. Ladanyi again, and I apologize, but there was a reference Mr. Ladanyi gave to Dr. Hopkins' evidence.  And I would just like to have that particular reference and then I am happy to have Dr. Hopkins address whatever question Mr. Ladanyi wants to ask.  But I am not sure what he is referring to in respect of the evidence.

MR. MORAN:  Mr. Ladanyi, maybe you can take us to the reference in the evidence --


MR. LADANYI:  Sure.

MR. MORAN:  -- Exhibit M8 --


MR. LADANYI:  Mr. Chair, shall I read the question and answer, or is the audience satisfied with just looking
at --


MR. MONDROW:  No, I would just like to know what question and answer we are on.  Ms. Monforton put the page on the screen, but I don't think you specified the question, unless I missed it, in which case I apologize --


MR. LADANYI:  I actually said --


MR. MONDROW:  If you'd just let me finish -- in which case I apologize.  Thank you.

MR. LADANYI:  Okay.  Question 60:  "What would the structure of such a scenario analysis look like?"  Answer 60:  "A scenario analysis would develop a number of plausible future scenarios" --


MR. MORAN:  Mr. Ladanyi, I think we just wanted the reference.  I don't think we need you to read it.

MR. LADANYI:  Okay.  Thank you.  I didn't think this was going to be so difficult.  I thought these were easy questions.

DR. HOPKINS:  If I recall the question correctly from the discussion before the back and forth there, I think it is important to put this bit of my evidence in context.  I am talking about a capital risk analysis for Enbridge Gas, not a pathway type analysis.  From an Enbridge Gas distribution standpoint, the particulars of the investments in the electric system are not part of Enbridge Gas's business.

So while that kind of analysis could and should inform pathways type pictures and development of different scenarios, the particular analysis that I am focused on in the testimony is analysis of the gas distribution business, which would not include detailed analysis of the electric system since that is not part of Enbridge Gas's business.

MR. LADANYI:  Your entire evidence deals with transition, doesn't it?

DR. HOPKINS:  The context for the evidence is transition.  The focus of the evidence is on the question of analysis of business risk to the gas company.

MR. LADANYI:  Thank you.  Do you know the number of electricity distributors in Ontario?

DR. HOPKINS:  I know there are a number, but I don't know how many.

MR. LADANYI:  There are 60 electricity distributors in Ontario, 58 of which are regulated by the OEB.  Cornwall and Kitchener are not regulated.  Are you assuming that all electricity distributors in Ontario have a large amount of spare capacity on each of their feeder circuits?

DR. HOPKINS:  I not making any assumptions about the electric system for the purposes of my evidence.

MR. LADANYI:  Can we turn to Energy Probe compendium, and Mr. Millar, can we have an exhibit number for the Energy Probe compendium?

MR. MILLAR:  K5.1.
EXHIBIT K5.1:  ENERGY PROBE COMPENDIUM FOR PANEL 2.

MR. LADANYI:  K5.1.  Thank you, Mr. Millar.

Please turn to tab 1.  This is a presentation by EPCOR in an earlier OEB proceeding.  The presentation deals with a study by the University of Alberta on the impacts of energy storage, rooftop solar, and electric vehicle charging on the distribution grid in Edmonton.  So I would like to take you to slide 11, which deals with residential transformers.  You can keep going down.  And here we are.  Thank you.

This is -- the presentation is a little technical, but I wanted to point out that electric vehicle charging is going to take up a lot of capacity on the electricity distribution grid.  DFOs, by the way, means distribution facility owners.  That is a term that is used in Alberta.  And what it shows here is that, number 1, if you will see in the blue part of the slide, that there are 20,000 distribution transformers in Edmonton, and on the grey part of the slide says that concurrent charging by two Teslas could overload a distribution transformer.

Now, if I could take you to slide 14, and these are key findings of the study.  It says that electric vehicle charging could result in unprecedented load two times to 10 times the load to a typical house.

Do you, Dr. Hopkins, agree that charging of electric vehicles could overload the distribution grid on some circuits operated by the 60 electricity distribution distributors in Ontario?

DR. HOPKINS:  I don't think I have enough information about how the distribution system is set up in Ontario and how the -- how that work and -- how EV load might be controlled, et cetera.  So I generally agree that EV load can be substantial and that it is important to carefully plan for that load and perhaps upgrade the distribution system in order to reliably serve it.

MR. LADANYI:  Thank you.

Can we then turn to tab 2, please.  This is a submission by the independent electricity system operator, IESO, in the current OEB consultation on electric vehicle charging.  Please turn to page 2, second paragraph.  Next page, please.  I am not going to read everything here, but you will see in the second paragraph it says:
"Based on the 2022 annual planning outlook, the IESO expects provincial system peak to shift from mid-summer afternoons to mid-winter mid-night periods sometime in the mid-2030s, partially driven by increased overnight demand from electric vehicle charging."

Do you see that?

DR. HOPKINS:  I see where it says that.

MR. LADANYI:  So you have no reason to disagree with the finding or the forecast by the IESO?

DR. HOPKINS:  I have no reason to think that the IESO is incorrect in their statement.

MR. LADANYI:  Thank you.  So, according to the Ontario government, Ontario's population is projected to increase by 37.7 percent, or almost 5.6 million, over the next 25 years, from an estimated 14.8 million on July 1, 2021, to over 20.4 million by July 1, 2046.

Should Ontario's population growth be taken into account when considering energy transition?

DR. HOPKINS:  Yes.

MR. LADANYI:  Thank you.  Do you agree with me that increasing EV charging load combined with increasing heating load due to the population growth will have a significant impact on the capacity of the electricity distribution grid in Ontario?

DR. HOPKINS:  I think that a whole bunch of new load, whether it is coming from EVs or heating, or whatever, would have a noticeable impact on electric system planning, and likely on investments.

MR. LADANYI:  Would you expect that the 58 electricity distributors that are regulated by the OEB would then apply to the OEB for rate increases to pay for capital projects that would provide additional capacity?

DR. HOPKINS:  If they need to invest in capital and they need more revenue requirement for that, presumably, they would come to the OEB to ask for an adjustment.

MR. LADANYI:  Do you agree that, if electricity distributors are not able to provide the additional capacity in time, it may be necessary for Enbridge to provide gas for residential space and water heating for a longer period of time than is now expected?

DR. HOPKINS:  Well, I guess it's ‑- the end of that bit there, expected by whom.  I don't think there is a provincial pathway.  We have talked about that extensively.  And I don't know about the timeline for how quickly a given utility might be able to upgrade its system capacity.

MR. LADANYI:  I am basing my expectations on what I heard in this hearing over the last few days.  So energy transition should not result in any stranded customers.  We should be very careful that, if we are going move too fast into energy transition and with all of this population growth, there might be a possibility that some customers will  not have access to energy.  Would you agree with that?

DR. HOPKINS:  Yes.  I think it is important to plan a transition well so that customer needs are met and people can get the service from energy, whether it is electric or gas, but you know, fundamentally people need heat, light, cooking.  Right?  That is the charge.  When we are talking about maintaining safe and reliable services, those are the services we are talking about.

MR. LADANYI:  Thank you.  Would you agree with me that it is likely that electricity distributors would also apply for rate increases to pay for capital projects that would be needed to accommodate and manage distributed energy resources, such as rooftop solar, for example, advanced distribution management systems, fault location, and isolation systems and voltage VAR optimizations?  This would all be included, probably, in applications by distributors to the OEB over the next few years.

DR. HOPKINS:  I don't know what the utilities will decide is appropriate for them to decide to invest and how that will necessarily work out in terms of rates.  If there is an increase in sales associated with increase in peak, increases in per-kilowatt-hour rates may be less necessary.  It is all matter of looking through what is the right kind of decision that a given utility would make for planning for its own system.

MR. LADANYI:  Well, I'm glad you mentioned rate, because my next question is:  Would you agree that the cost of these capital projects would result in rate increases by distributors that would likely be higher than the rate of inflation?

MR. MONDROW:  Mr. Chair, I am going to interrupt again.  I have listened to Mr. Ladanyi's questions.  It is not clear to me how those questions, and the last question included, relate to Dr. Hopkins's evidence regarding modelling and mitigating risks, business risks, associated with the energy transition.

I think Mr. Ladanyi is trying to paint a picture of the transition, and I don't think that is the scope of Dr. Hopkins's appearance today.  So I am just not sure that putting in Energy Probe's position through Q&A with Dr. Hopkins is going to be terribly helpful to anybody.

MR. MORAN:  Mr. Ladanyi, actually, I think the question you have asked is asking this witness to speculate, and I am not sure on what basis the witness could reasonably answer your question.  I think he has already made it clear that he hasn't made any assumptions about the state of affairs of the electricity system in Ontario, so perhaps you could move to your next question.

MR. LADANYI:  Well, his evidence deals with modelling of the future, which is energy transition.  My point is that modelling of the future should take into account what distributors are going to do, how much their rates are going to be, and whether they will increase.  To speculate and do detailed calculations based on what the electricity rates are now, without considering what they are very likely to be within the next five years, or 10 years, I think, is very inaccurate.  It is going to produce essentially inaccurate results.  So doing very detailed calculations based on inaccurate assumptions is meaningless.

MR. MONDROW:  Mr. Chair, I think questions about how the modelling can or should be done would be completely appropriate.  I didn't hear those questions, but I am happy to have those questions put to Dr. Hopkins.

MR. MORAN:  Yes.  I think, Mr. Ladanyi, if you have a question about the assumptions that Dr. Hopkins is relying on, that is all within the scope of what he can speak to.  I think the question the way you phrased it, though, is asking him to speculate about something that he has no basis on which to speculate about.

MR. LADANYI:  Well, I'll rephrase my question, then.

Would you agree that modelling that should be done should take into account the cost of these capital projects and the rate increases by distributors that will likely happen over the next few years?

DR. HOPKINS:  If you are going to -- this is in the context, I would say, of either pathway modelling of the sort we were talking about, a scenario analysis of the energy sector as a whole, or potentially modelling in the electric sector, just as a preference, rather than the modelling of the gas utility business.  Just to make sure I understand, we are in that world.

When thinking about doing pathways-type modelling, I think it is important to look at all of the costs.  We talked earlier about the inclusion of distribution system costs on the electric and gas side into those pathway models, so that is a question of total costs.  How those costs are then allocated, and what those look like as rates to customers, may be a part of that analysis, particularly if you want to try to understand what customer choice would look like, what would be financially advantageous for particular customers.

Detailed analysis of -- you know, there is always a question for modelling of how detailed to go, given time and budget, but, generally speaking, trying to account for what the capital needs on the electric distribution system would be as part of pathways analysis makes sense to me.

MR. LADANYI:  So are you saying that capacity constraints and potential rate increases by electricity distributors would have to be modelled, or would not have to be modelled?

DR. HOPKINS:  I think you should look at the total costs and the total billing determinants, and such, if you want to try to get a sense of what rates look like.  You know, it might be necessary to make some level of assumptions or generalizations, rather than trying to model what happens to every single rate class, for example, but I think it is important to look at the costs and what they imply about customer actions, and about the overall economics of different scenarios.

MR. LADANYI:  So would the person, or persons, doing the scenario analysis for modelling have to obtain information from the 60 electricity distributors in Ontario?

DR. HOPKINS:  I think, if someone were do a pathways analysis where they are really trying to look at the electric distribution system as part of that, which, as I said, seems like a good thing to do, it would help to have information about those systems.

Again, I think it is a question of the level of resolution.  Doing 60 different pathways analyses for the particularities of 60 different service territories may be overkill, depending on the particular question that one is trying to answer.  Or maybe it is necessary.  Maybe each of those utilities should -- you know, each utility in the end is going to have to look carefully at its own system and do that kind of modelling for itself.

So, you know, whether it is, you know, a sort of a general data call to those utilities to ask them broadly about things, or some more detailed look, I think some sort of sense of, okay, if your costs -- if your peak went up in the following kinds of ways, what kind of costs might you expect?  What is your capital plan anyway?  Maybe you are upgrading, anyway.  You know, as you have mentioned, there are population increases; how are you planning for that?

Like, there is a bunch of different kinds of things that you might want to gather.  It may be that a lot of that is already available in filings and proceedings from those utilities, already before the OEB.  So yes, it is getting further -- more and more speculative here.  And I will stop there.

MR. LADANYI:  But you agree that electricity distributors would have better knowledge of their operations than Enbridge does, and that they should be included in any planning for the transition from gas to electricity?

DR. HOPKINS:  Yes, I think that is fair.  I think that that is a part of the point of having a provincial process.  As we talked about, the province doing planning is to look in that integrated kind of fashion.  And, you know, as I have talked about the value of potentially having the OEB play a role in scenario planning, you know, given that they are -- you know, they can sit at that hub, you know, being cognizant of the distribution system on both the electric and gas sides.

MR. LADANYI:  Thank you.  Do you agree that transition from gas to electricity is a large government project that will take a long time and cost a lot of money?

DR. HOPKINS:  Well, as I think we have said before, I don't think that there is a particular government plan to that effect that has been stated.  The transition back -- you know, from -- between fuels, is something that has in the past sometimes been driven by policy, sometimes been driven by market forces and new technologies.  So, you know, I think there is a potential -- you know, it will require changes in the energy system to meet greenhouse gas objectives and to respond to changes in technology, changes in market forces.

The energy system is already expensive.  Everything in the energy system is already a lot of money.  So, you know, redirecting and changing and shaping how that money flows perhaps is -- perhaps some parts of it increase, perhaps other parts decrease.  You know, that is the -- you know, getting numbers to all that would be one of the things you would get by doing, you know, this kind of analysis.

MR. LADANYI:  Thank you.  So large government projects are often referred to as megaprojects.  Do you agree that many government megaprojects take longer and cost more money than what was originally expected.  For example, the original estimate cost -- and I think you are from Boston, of the Boston Central Artery Tunnel, sometimes called the Big Dig, was $2.8 billion.  The final project was $14.6 billion, or $22 billion if interest is included.  Do you remember that project, Dr. Hopkins?

DR. HOPKINS:  I didn't live in Boston at the time, but.

MR. LADANYI:  Very good.  And now, in Canada, we have other megaprojects.  And I can list, for example, go through them:  Muskrat Falls in Labrador, the BC Hydro Site C, in BC, Trans Mountain Pipeline expansion and our own Eglinton LRT project, right in front of this building, that has been under construction for 13 years now, with no end in sight.

So there are some risks with government megaprojects, aren't there?  And there are sometimes not completed on time, and sometimes they cost a lot of money.  Would you agree with that?

DR. HOPKINS:  I am not an expert in government megaprojects.

MR. LADANYI:  Do you think that energy transition is a cost-is-no-object project for Ontario?

MR. MONDROW:  Sorry, Mr. Chair.  I don't understand how Dr. Hopkins can address what the Ontario government does or doesn't think is appropriate for energy transition.  That is not a question that is appropriate for this proceeding.

MR. MORAN:  Mr. Ladanyi, maybe you can rephrase your question and ask Dr. Hopkins what his opinion is, rather than trying to get what Ontario's opinion might be.

MR. LADANYI:  Thank you.  So let me put to you my next question:  Do you agree that -- with me, that if costs become too high and electricity rate increases are too large as a result of transition, if industry is shut down because of energy costs and jobs are lost, that governments may slow down energy transition and abandon it altogether?

There is possibility of that.  Now the reason why I am asking this is because you are the closest we have to an energy transition expert in this proceeding.  So, presumably, you have thought about this type of a potential outlook/outcome?

DR. HOPKINS:  First, I wouldn't want to sell Mr. Neme short, either.  I don't know exactly what he will be qualified as, or whatever, but I think you might talk with him as well.  Could you just restate the question, though?

MR. LADANYI:  Yes, of course.  So do you agree with me that if costs become too high and electricity rate increases become too large as a result of energy transition, if industry is shut down because of energy costs and jobs are lost, that governments may slow down energy transition and abandon it altogether?

DR. HOPKINS:  I think there is a lot of hypotheticals in there.  And, you know, I think government action is responsible -- is responsive to all different kinds of drivers.  And, you know, there are international efforts and federal efforts and provincial efforts and local efforts and individual households, you know, making decisions.

You know, my general sense is that some kind of decarbonization energy transition is happening.  Whether it happens exactly at the pace as modelled in various different scenarios, whether, you know, policymakers adjust targets along the way, you know, those are all things to be worked through over the next -- you know, the next years.

MR. LADANYI:  Very good, that is right.  So you would agree that governments change.  And the Canadian federal government and the Ontario provincial government will change several times between now and 2050?

DR. HOPKINS:  Yes.  There will be various elections and people will get old and new people will come in and all of that; all that will happen over time.

MR. LADANYI:  Correct.  And that different governments could have different policies.  And anybody modelling would have to take it into account.  These are very significant changes that could take place over the next few years or, in fact, over 25 years.

DR. HOPKINS:  There is uncertainty about exactly, you know, what the path forward will be and what -- you know, what the impact of different policies might be.  I think, you know, looking forward with -- all we can do is look forward with the best information we have and, you know, the level of guidance that we have.

There are some kinds of things in the energy transition that take a lot of time and for which policy stability is of particular value in order for them to succeed.  And I think I have pointed out in my evidence, or IR responses, the impact of sort of stock-turnover times and other -- you know, other asset -- you know, other asset timelines that have a lot of impact on, you know, what the energy transition might look like.

But the best we can do is to, you know, recognize some level of uncertainty, but also recognize the need to plan and act, given what we know.

MR. LADANYI:  Can I ask you about a modelling scenario that I think is likely, and I am sure that Mr. Mondrow will object but I will ask you anyway:  So this scenario is based on my 49 years of experience as an engineer-accountant in the regulated utility business.

Let me give you the scenario that I think should be modelled:  Because of electricity distribution rate increases, the cost of heating with electricity is far higher than any energy transition expert predicted.  For various reasons, heat pumps do not work as well as energy transition experts predicted, and customers are angry.

By the way, this has already happened in England.  People who cannot afford to heat their homes in winter start cutting down trees in public parks for firewood.  And this has already happened in Germany, by the way.

Public opinion turns against energy transition and net zero.  New governments are elected on the promise to slow down energy transition and abandon net zero goals.  Enbridge continues to distribute natural gas in Ontario past 2050; do you think this is a plausible scenario?

MR. MORAN:  Mr. Ladanyi, I don't think we are going to ask Dr. Hopkins to answer that question.  Could you please move on?

MR. LADANYI:  I will then reserve that question for Mr. Neme, tomorrow.  But anyway, so these are all my questions.  Thank you.

MR. MORAN:  Thank you, Mr. Ladanyi.  I think CCC is up next.  Ms. Girvan, are you ready to proceed?

MS. GIRVAN:  Yes, thank you.  Can you hear me?

DR. HOPKINS:  I can.  Good afternoon.
Cross-Examination by Ms. Girvan:


MS. GIRVAN:  Good afternoon.  My name is Julie Girvan, and I am a consultant to the Consumers Council of Canada, representing residential consumers in Ontario.  First, if I could ask Ms. Monforton to turn up your evidence and particularly on page number 34, please.  You have made a conclusion here, in your analysis, that the competitive position of gas versus electricity is comparable today to what it was in 2012.  Have you considered what it would take for gas to lose its competitive advantage in Ontario?

DR. HOPKINS:  I haven't done a quantitative analysis of that.  I think it would vary customer class by customer class, end use by end use, you know, what technologies are used et cetera.

In the modelling that I conducted that is discussed later in my evidence, I used an illustrative threshold of what if distribution rates were at something like 50 percent higher than today, as a point of -- you know, as a level that might be a level at which customer behaviour might be noticeably different and might account for that.  But I think a detailed customer analysis and trying to understand what the, you know, how people are using energy and what the efficiency of the various options are et cetera would go into trying to figure out what -- you know.

MS. GIRVAN:  Okay --


DR. HOPKINS:  At what level you might cross some threshold or is it likely to be continuous and/or noisy.

MS. GIRVAN:  Okay, and you took into consideration carbon charges, right, in your analysis?

DR. HOPKINS:  I was looking at the retail rates as published, which I believe include those charges, but I can't say for sure.

MS. GIRVAN:  Not like further increases in carbon charges, did you take into consideration that?

DR. HOPKINS:  I was comparing, in this context comparing, the rates as they are now rather than what they might be in, in, in --

MS. GIRVAN:  Oh, I see.

DR. HOPKINS:  -- in the future.

MS. GIRVAN:  Okay.  Is that competitive advantage likely to change, in your view, over the next 5 years?

DR. HOPKINS:  Well, I am sure that the relative position of those rates will change because electric rates go up and down with the cost of various fuels, and so do gas rates.  You know, the outcome of this proceeding, how much of a rate increase does Enbridge get.  Right?

Those are all factors that would go into that, so I am sure it will be different.  Whether it crosses a particular threshold in order to start driving different customer behaviour, I haven't done the customer-level analysis on that sort of threshold.

MS. GIRVAN:  That is something you haven't looked at?

DR. HOPKINS:  Right.

MS. GIRVAN:  Okay.  Thank you.  We have talked quite a bit about -- if you could turn, Ms. Monforton, to page 39, please.  We have talked about this earlier with all sorts of cross-examiners, about the fact that -- oh, sorry, hang on a second, yes.  You have recommended that Enbridge should wait for completion of the Ontario pathways report before and then develop a business-specific analysis of its future in the context established by that framework.  You said that a number of times, that you think they should do that analysis but that it would be important to have the Ontario government report in hand.  Is that right?

DR. HOPKINS:  Yes, I think it is important to do that analysis.  I think it is important to use the best information available.  If you know that you are going to get new information shortly, spending a bunch of time and effort looking at one set of scenarios and then discarding them and adding different ones, you know, that would be a potential waste.  I don't think it is necessary to wait to start developing the tools that you would need to do that kind of analysis, given that it might take a few months or whatever to get those kinds of tools together so that, at the time that the Ontario results may be available, you would have something to plug them into.

MS. GIRVAN:  Okay.  I am just trying to understand this from a practical perspective.  So let's assume, for example, that the Ontario government comes out with a report following the Panel in, say, quarter 2, 2024.  How long do you think it would take for Enbridge to undertake the analysis that you are putting forward in terms of this scenario analysis and in terms of completion and then, you know, potentially filing it with the OEB?

DR. HOPKINS:  I think that, if Enbridge were to begin to develop tools in advance of that, of those results being available, that tool development and then integration, you know, a year, year and a half is probably reasonable, from now, which might be a year or less from the date that you gave.  You know, I guess that is -- you gave a date that is about a little less than a year from now, so work from there.  There is always a level of question of level of detail versus time.  Right?  You know, the illustrative analysis that I developed for this proceeding was me and a little bit of help from my staff over the course of a couple months while working on other things, on an intervenor's budget.  So I presume that Enbridge can do bigger, better, faster with more resources.  That might -- there is a level of detail that I am laying out here that goes far beyond what I have done, so that is more time.  But the initial high-level results iterate -- I mean the point is to develop tools and processes that are not about developing one set of results once but about being able to integrate best information to integrate it into planning again and again and again.  So it is not about, you know, getting results on some particular date in 2025 and saying, Ah, we're done.  We solved it.  It is about being able to have an ongoing improved planning and business analysis tool kit.

MS. GIRVAN:  Okay.  Again, I am just looking from a practical perspective.  I hear what you are saying; it depends on the level of detail, as well.  But I am just trying to get a sense of timing.  So, just because if people in this room are interested in proposing something along the lines that you have set out in your evidence, I think it is important for us to be able to understand how that would work from a practical perspective in terms of timing, so 5 years, 2 years, 1 year?

DR. HOPKINS:  To take the examples of other pathway processes that I am aware of, including ones that have gone into some level of detailed analysis on the business side of things, those can be 6- to 9- to 12-month processes.  So I think a roughly 2-year time frame is reasonable to think, developing potentially new kinds of analyses or at least analysis tools that don't exist today, so there is some time to develop that.  There is some time to calibrate.  There is some time to sort of work through the bureaucracy of a large organization, right, to be able to understand implications, develop proposals, et cetera.  But, you know, something on the order of 2 years from now or, to take your time frame, a year from when the -- if the results of the formal here is where the province or here is the direction we are setting for the province were to come in about year, then maybe about a year from then seems like a reasonable time frame to me.

MS. GIRVAN:  Okay.  That is helpful.  Thank you.  You've discussed this a bit with Mr. Ladanyi, and just something that I have been struggling with is the whole idea that you have sort of said Enbridge should wait until we have Ontario government guidance.  And we have got, certainly to date we have got, some federal government guidance in terms of climate change policies, electrification, et cetera.

But I am just trying to figure out going forward how we adapt to potential changes in that.  So, for example, federal government could well change, and it could change in a different direction, a considerably different direction.  I am just wondering how Enbridge is supposed to adapt to that in terms of this kind of scenario analysis.  I don't know if there is a right answer to that, but am struggling with that because I think we are saying let's move forward based on the Ontario government recommendations; let's do the scenarios.  But, at the same time, maybe the federal government might change what they are proposing.

DR. HOPKINS:  Yes, I think that thinking about sort of the desire for ongoing quality planning, right, each time you go through a planning process, you are using the best information you have at that time.  Right?  That means looking, incorporating your best understanding of provincial policy, of federal policy, of market forces, of all of those things.  And it may be worth examining scenarios that are more ambitious or less ambitious than the policy envelope in which you -- the current powers that be might have laid out.  In order to see like, well, what if, right, and give some weight to that kind of -- that spread in the analysis.

No one is going to be able to publish something tomorrow that is like, oh, yeah, that's -- clearly we are just going to stick to that path exactly for 20-some years, right?

So recognizing -- the point of the waiting until the Ontario results are out and there is direction there was from my standpoint more a matter of not trying to set expectations for Enbridge up that they should go back to Guidehouse and have them do a whole bunch more scenarios and develop a bunch of different things.  Right?  Where those results might be available sort of just in time to be shown to be out of date because the province is doing something else.  Just trying to avoid that kind of wasted effort.

MS. GIRVAN:  You are aware that Enbridge in this case, they are proposing it is a five-year rate plan term, so we are setting rates for 2024, and then beyond that there is a performance-based regulation mechanism to set rates going forward to 2028.  I wondered, in light of these kind of potential maybe government policy changes, et cetera, is that a rationale for a shorter rate plan term?

DR. HOPKINS:  I can definitely see that as a reason to consider having a shorter rate plan term.

MS. GIRVAN:  Okay.  Thank you.

Mr. Elson took you to Enbridge's customer connection policy and the potential to change that policy for new customers.  I just wondered if you in the other jurisdictions you have been working, are you aware of any other jurisdictions or utilities that are doing this, sort of having sort of a new look at how they connect their customers over what time period, et cetera, and I just wondered if you had examples that might -- we could look to that could help us assessing what Enbridge is doing.

DR. HOPKINS:  Sure.  I'm not going to remember -- largely I am going to be able to point you to some places rather than remembering the exact details of what is going on in those places.

MS. GIRVAN:  Yes.

DR. HOPKINS:  But just to orient you.  So in the state of New York the regulator has established -- there is both a law that says that connections with up to 100 feet of new service line or main or maybe both are -- have no customer upfront cost and then beyond that the regulator would establish an appropriate amount.  The regulator had subsequently established a regulation that I think, if I am remembering correctly, the law said 100 feet of service line and the regulator said and also 100 feet of main in the regulation.

And the -- my understanding is the regulator has indicated that they are open to changing that regulation to at least go back to the statutory level, reflecting this kind of issue of having more -- realizing that the cost might be more on the customer side.

Also, the legislature I think is actively considering changing that law.  It is part of that -- this is a key part of that conversation, so that is New York.  In the state of Oregon the Northwest Natural has in their most recent rate case -- the regulator changed something about the formulation of this.  It effectively sets a date, I think, in a few years, beyond which there would be no utility contribution to customer costs for connections.  I know this has also been an issue in California.  I don't know the details as much in California because I haven't been involved as much in that one.  But those are the examples that come to find.

MS. GIRVAN:  Okay.  Thank you for that.

Could we turn to -- it is the OEB Staff number 1, so it is N.M8-Staff-1.  Very fast.

So this is a discussion about prudence and stranded assets, and on page 2, if you could turn to page 2, you state that circumstances could change after the order in this case, like the Minister of Energy's Pathway study.  You also state that Enbridge has a responsibility to take the new situation into account regardless of what the OEB might have projected at the time of the order.

So I think what you are saying, we have got circumstances in this case, the OEB will issue its order, but then things change, and it is up to the utility then to adapt to that change, even though they have an order that has approved, let's say, a certain level of capital spending.

So I am just trying to look at an example.  Let's just say in the extreme that no new gas connections are allowed, yet Enbridge has a considerable budget over the next five years, I think it is 1.3 billion, in terms of customer connect costs.

So I just wondered, how do we protect customers in this regard?  So you're saying they need to adapt, they need to change potentially in response to maybe government policy, but I am just wondering then their capital budget might have to be, you know, rejigged, and how do we protect customers in that context?

DR. HOPKINS:  So I guess there is -- I have a few thoughts on that.  How structured they will be, we will see in retrospect.  The one piece is every investment that Enbridge makes between this rate case and the next one, right, is subject to prudence review.  I lay out in this -- in this answer why that is necessarily retrospective in the sense that it is after the investment is made you decide whether it was prudent.  It is not with hindsight, but it is retrospective, in the sense that it was the best decision made given the information that was available at the time.

So to the extent that if there were the -- if there were a -- you laid out there just are no new gas connections after some date that is during the rate period, if Enbridge went out and installed a bunch of new gas connections, you could say, well, that probably wasn't a prudent choice, right, because it violated the law or whatever, the structures at that time.

So the protection then to customers is that Enbridge is unlikely to make those expenditures because they will be rationally looked at and say, well, our investors are going to have to lose those funds.

What will happen in the context with the performance-based rate-making structure and there is sort of an overall trend and trajectory, I think there is a potential for if the capital spend ends up being different than what was projected, I imagine -- I don't know the details of that trajectory, but in the event that the utility has a capital spend that is noticeably different from its trajectory, I hope and expect that there is some way to account for that in the trajectory.  But it may be that the utility would then say, well, we didn't spend on new customer connections, we spent on something else.  Those would again be subject to appropriate levels of prudence review.  Were those in fact actually good things to invest in.  If the kind of planning processes that we are talking about proposed are ongoing, then you could evaluate that decision-making in that context, yeah.  Hopefully that is helpful.

MS. GIRVAN:  Yeah, and also deferral and variance accounts.  That would be an approach.

DR. HOPKINS:  You could structure the way that things are tracked along the way between now and the next rate case to -- if the future happened the way that Enbridge has projected it over this time frame, then all numbers balance out to zero or whatever, but in the event that things are different you might have a different -- adjust along the way in some sort of more real-time kind of fashion.

MS. GIRVAN:  But would you agree, like, with respect to my example that if there was a moratorium on new gas expansion but they've got this 1.3-billion-dollar budget, it is not its own rebasing that that gets sorted out unless we have some form of deferral and variance account.

DR. HOPKINS:  You would either want some sort of deferral and variance accounts or you would -- the OEB would look at the situation and say this is clearly not what we envisioned when we put out the 2024 rate order.  We need to come in and have some sort of other process to account for that.  Or decide that, yeah, it is okay to -- if the moratorium starts six months before the next rebasing, right, maybe you say, well, we will just get sorted then.   Right?  So there's some judgment there about how to exactly handle that.

MS. GIRVAN:  Okay.  That is helpful.

If we could turn to staff M8-Staff-3, please.  The question was asked about how the OEB should approach energy transition.  In the point 2, the second bullet point, it says that the OEB -- this is your suggestion, that the OEB should refrain as much as reasonably possible from making large irreversible decisions regarding long-lived assets if those decisions would be made differently depending on the outcome of the Ministry of Energy's study.  I guess, again, from a practical perspective, I am trying to understand how this would work and what the OEB should do.  So we have an asset management plan that is for five years and there is a five-year capital budget.  And I guess I'm asking you, in terms of this recommendation, how does the OEB decide what capital projects Enbridge should refrain from doing in this context?

DR. HOPKINS:  I mean, I think it might be -- you know, I think we would look carefully at the proposal and try to figure out, you know, to the conversation we were having earlier, why those projects are needed, and why they are needed now, to try to understand which of those projects might reasonably be deferred until greater certainty is available and which might need to proceed regardless.

Again, I haven't -- looking at the -- I am not intimately familiar with the level of detail of the analysis that has gone into proposing specific, different projects or programs in that management plan.

MS. GIRVAN:  So it would require detailed analysis of the proposed capital budget in the context of this?

DR. HOPKINS:  I don't think you could just say, Oh, we are just going to lop some amount off the top.  Right?  You need to know what you are working with.  As I said, what is reasonably possible, that involves actually reasoning and thinking through what is necessary in a given year, what might be deferred, and trying to weigh that against the benefits that might come from a given project, and how certain -- you know, understanding which of those projects might be impacted by the results of the study, or other information that you expect to get shortly, and which investments are more universally needed or more future-proofed, in that sense.

MS. GIRVAN:  So it's hard task, I would assume.

DR. HOPKINS:  It's a lot easier for me to write it down in a recommendation than for anybody to (inaudible), unfortunately.

MS. GIRVAN:  Because we don't know what the outcome of that pathways study is going to be.

DR. HOPKINS:  Yes.  I mean, the question is not so much, you know, if you understand the scope of that study and what it is likely to provide input on, and information about, and what it is likely not to, that would -- you know, reading the capital plan with that lens in mind might help to narrow the classes of investments, things that are -- you know, response to emergent situation where the backhoe hits a line.  Right?  That is probably not very much impacted.  So there are portions that you can set aside and try to understand -- you know, narrow the review.

MS. GIRVAN:  So sort of more of a focus on safety and reliability.  That is what you talking about?

DR. HOPKINS:  The core safe-and-reliable-service piece.  Those are the key pieces that we generally decide are not deferral -- you know, you don't tend to defer those kinds of investments.  And I think you might want to -- and exactly how it is structured, again, I haven't been through that in exquisite detail, but you might be able to set aside certain classes of the investments as unlikely to be in this kind of class, and then focus your effort on really digging in and understanding the remaining investments.

MS. GIRVAN:  Okay.  If you could turn now to M8, Environmental Defence No. 2, please. And if we scroll down.

So you refer here to the limited time between now and 2050 and you state that:
"While this deadline is 27 years away, building heating systems have a typical lifetime of about 20 years.  This means that most heating systems will be replaced only once between now and 2050."

What kinds of buildings are you referring to in this answer?

DR. HOPKINS:  I was primarily think of a residential, single-family-home-type situation, although my understanding is that heating systems in large commercial buildings are similarly long-lived.

MS. GIRVAN:  Okay.  So what is your conclusion in this?  Are you potentially proposing that Enbridge stop serving new customers?

DR. HOPKINS:  No.  Can you further refine your question?

MS. GIRVAN:  Well, it just seems to me that you're saying that we don't have much time and these systems are replaced typically only once in 20 years.  I am just trying to understand what you are actually recommending.

DR. HOPKINS:  Well, in the context of this question, this actually has to do more with that political uncertainty question that we were discussing earlier, about the limited time and the sort of pathway dependence, not the -- anyway, the pathway dependence for a  given building and sort of societally.  It would be very difficult to succeed, or at least succeed affordably, in achieving net zero in 2050 if the direction about how we are going to achieve that changes from, Oh, we are going this way, to, Oh, we're going that way, to, Oh, we're going this way, to, Oh, we're going that way.  Because there are a lot of long-lived assets involved, both on the end user side and on the gas system side and the electric system side.  And so the risk of building out systems that could achieve net zero in multiple ways, but we have everything built to do it whichever way we want, is lot more expensive than having a narrower path forward.

So that is the point that I was -- in this particular answer.

MS. GIRVAN: So you're saying that, going forward with this analysis, Enbridge needs to consider the fact that heating systems are only replaced once between now and 2050.

DR. HOPKINS:  Yes.  I think that, in terms of thinking about what pathway are, and what it means to work with customers and understand customers making decisions about their buildings, and trying to think through what it means to succeed in achieving a net zero objective, taking this kind of relatively slow stock turnover process into account, yes, you could change everything out much faster in theory.  You take your five-year-old furnace and just remove it.  But, you know, folks tend to -- it makes more sense in folks' lives to think about end-of-life-type switchovers.  You are much more likely to succeed in making a transition if you work with natural timeframes.

MS. GIRVAN:  Okay, thank you.  I just have a couple of more questions.  You filed evidence in the Régie's proceeding; I think it was docket number R-4156-2021.  And I just wondered if it is on the record.  And maybe Mr. Mondrow can help.

Could you provide a summary of your recommendations which the Régie adopted in that proceeding?  Is that on the record, Mr. Mondrow?

MR. MONDROW:  I don't believe it is.  Mr. Chair, it is a good question.  I will check, but, subject to check, I don't believe anyone asked for that, so I don't believe it's on the record.  The evidence, I know, is available in English as filed, certainly.  I'm not sure that's what Ms. Girvan asked for, but that is available.  And I think Ms. Girvan is asking Dr. Hopkins if he could summarize the recommendations that the Régie accepted.  Is that what you are asking?

MS. GIRVAN:  Yes.  And I think, to save time, if you could do that by way of undertaking?

MR. MONDROW:  I think we could file the evidence and perhaps -- I just struggle a bit with -- I don't think the decision itself is in English, so we would have to have it translated to be accurate.  I don't think Dr. Hopkins speaks French.

DR. HOPKINS:  Correct.

MR. O’LEARY:  Mr. Moran, perhaps I could help out here and indicate that our intention is to actually file an English copy of the Régie's decision.  We are hoping to have it filed Monday, so it will be available, eventually, for parties.

MR. MORAN:  Does that work for you, Ms. Girvan?

MS. GIRVAN:  Yes.  That's helpful, thank you.

MR. MONDROW:  Could I just ask:  The other part of Ms. Girvan's question was which of the recommendations of Dr. Hopkins did the Régie accept?  I don't know if she or you would like his evidence from that case filed.  We can do that, if that would be of use.  I'm in your hands.

MS. GIRVAN:  Sure.  I think it would be helpful to have the evidence filed; then we can sort of look at both the evidence and the decision.

MR. MONDROW:  I am happy to do that.  Thank you.

MR. MILLAR:  The undertaking is J5.1.  And, as I understand it, it is to file the evidence that Dr. Hopkins filed before the Régie.

MR. MONDROW:  Yes.  Just the pre-filed evidence, I think, is what has been asked for.

MR. MILLAR:  J5.1.
UNDERTAKING NO. J5.1:  IGUA TO FILE DR. HOPKINS' EVIDENCE GIVEN BEFORE THE RÉGIE.


MS. GIRVAN:  And I just have one last question, just in terms of your experience, Dr. Hopkins.  You have done -- it sounds like you have done a lot of work in various jurisdictions throughout North America.  And we talked a little bit about the customer connection policy.  But in terms of the work you have done, where would you say in terms of what I would characterize as best practices in terms of a jurisdiction or a utility dealing with the energy transition issues from your perspective?

DR. HOPKINS:  I guess my sense is that there are bits and pieces that are emerging in different places.  You know, as part of the reason why I have referred to this attachment to my evidence that summarizes what is going on in different places, because there are -- there are sort of -- you know, there is like, there is this aspect of what these folks did over here, and then there are these other aspects of what these other folks did over here.  It is like -- you know, like, if we could pull those pieces together, right?

And, you know, the -- yes, that is one of the advantages of states or provinces that aren't necessarily going first, is they can learn from the -- you know, pick the best bits from what is going on in each different place.

I guess, you know, broadly speaking, you know, Massachusetts, New York, California, are the states that have sort of wrestled with this the most completely in their own different ways.  But, you know, we happen to be working in a -- yes, this is a project, a process now where Rhode Island, you know, is actively trying to figure out how to join this conversation and learn.  So the hope is that, you know, in a year or two there will be, you know, that many other folks who are pulling those pieces together and would be models.

But, I guess, not to say that everything in any -- in California, New York or Massachusetts is perfect.  Right?  And they are all different from each other.  But, as far as places that are doing the most comprehensive look and, you know, that -- where there are, you know, illustrative analyses that you say, well, you could imagine trying-to-do-that-here kind of thing, those are the places where I would start.

MS. GIRVAN:  So in terms of the scenario analysis you have recommended for Enbridge to undertake, has that been undertaken?

DR. HOPKINS:  So the best analysis on the real sort of gas utility business side of things, which is really the -- you know, where my evidence was primarily focused, the best model of that is Massachusetts.  But even that is a little bit short, in various ways.  But at least -- and I would say there are some aspects of what has been -- what the analyses that have been done in California, that are also, you know, really promising in that respect.

MS. GIRVAN:  Okay.  Thank you.  Those are my questions.  Thank you, very much.

MR. MORAN:  Thank you, Ms. Girvan.  Mr. Daube, I think you are up next?  My mistake.  I am sorry -- and I have misplaced my list.  Can you tell me your name?

MR. VOLLMER:  Yes.  Daniel Vollmer, for Ginoogaming First Nation.


MR. MORAN:  Daniel Vollmer.  Thank you.  Thank you, yes.

MR. VOLLMER:  And then coordinating with Three Fires.  I will be taking questions, or asking questions on behalf of both of us.
Cross-Examination by Mr. Vollmer:


Good afternoon, Dr. Hopkins.  I would just like to start off by asking a few questions about understanding the impacts on ratepayers at a more granular level and, specifically, on vulnerable communities such as First Nations.  Ms. Monforton ,can you please pull up page 11 of our compendium?  Thank you.  We will just scroll down a bit.  I think that is probably right.  Maybe just scroll down a bit more, please.  There we go.

I was wondering, Dr. Hopkins, if you could expand on what you mean by geographically targeted and neighbourhood-level approaches?

DR. HOPKINS:  So I will -- just let me refresh my sense of the context here.  Just a second.

So regarding neighbourhood-level conversion -- selective heat, as I have described it here -- this would be the idea of enabling, you know, in a targeted fashion, converting an area to -- off of the pipeline system, in order to be able to retire the pipeline asset that serves that area.  This is something that comes up in the context of, you know, thinking about how to, you know, manage ongoing O&M costs and, you know, the stranded asset questions.  Obviously, you want to account for that in depreciation, et cetera.

But the general idea is that if there are, you know, still a handful of customers, is there -- if you -- say you are on an electrification pathway, and folks are sort of electrifying sort of and disconnecting from the gas system, kind of, at random, and you have to maintain the entire gas system while sales are reducing, if the -- if to some extent there are areas of the system that are -- you can -- you could target that, that departure from the gas system.  Then you could start to actually think about retiring whole sections in a way that might help you manage costs.

MR. VOLLMER:  Right.  In your opinion, is it possible to quantify those potential impacts, either at a geographic level or a neighbourhood level on more vulnerable communities, and specifically such as, like, First Nations and remote communities?

DR. HOPKINS:  Yes, and I think you could model that kind of thing out.  I think you would -- you know, it has commonly been the case that it is difficult to get the level of granular data from the utilities about, you know, it is that status and design and cost of different assets and what is -- you know, so I think you -- you know, it is like -- it is one of these things that is, like, yes it is possible to do that analysis; yes, you would need a lot of particular information in order to do it.

MR. VOLLMER:  All right.  So it is difficult.  Is there potentially maybe a different approach that would be able to capture those more vulnerable communities that might be more -- but easier, more possible or probable to conduct?

DR. HOPKINS:  Yes.  And I think you can -- you know, you can work at a somewhat more, more generalized level.  Right?  You will work a little bit more with averages and less with specific.  If you are working with the question of a, you know, a particular remote community, right, like that is -- it is easier to think like, okay, well, think of that as like one whole unit for analysis, rather than think, like, well, what about this street versus the next street  Right?

And so getting information about sort of, you know, at the community level and thinking about, like, what does it mean to make the transition, you know, on a community basis across a whole area.  I know for example in -- apologies, for the digression, a little bit -- but in the Netherlands, the decisions about how to decarbonize the buildings sector are municipal decisions, where each municipality is like, well, we have, you know, a lot of -- you know, we have, like, three big digesters on the outskirts of town, and we how much RNG they make.  Right?  And, like, we are going to plan about how we are going to use that in our district heating seating.  You know, like, versus the next town over that says, well, we don't have that, we are electrifying.  Right?  And you can make those decisions in that sort of granular basis.

So that, you know, it seems to me that particular -- for a, you know, remote community-type situation, where you could say, like, look, you know, it is relatively easy to draw a box around that and say, all right, what is the net energy inflow into this community in order to meet its needs, what are its needs?  Like, how would we think about, you know, what is a cost-effective future for meeting needs in a decarbonized way, right? -- and be able to say, we go -- what are -- and cut that part out from an analytical standpoint of, you know, what does the gas system cost for that area, you know, what are the costs of other options, right? - and be able to sort of do that kind of analysis.  It seems more tractable, perhaps, than it would actually be in a more urban setting, where it is, like, well, but this part has looped into this, and it depends on this other trunk and -- you know, et cetera.

MR. VOLLMER:  All right.  Now, I want to ask you a few questions about the future of gas proceedings that you discuss in your evidence, and where and how they were instigated.  Ms. Monforton, could you please go to page 3 of the compendium?

So you provided a survey of what you called, "Future gas regulatory context in studies in eight U.S. jurisdictions."  Right?

DR. HOPKINS:  Right.

MR. VOLLMER:  And would you say that there is a growing trend among regulators in North America to consider the future of gas in the energy transition [audio dropout] energy markets?

DR. HOPKINS:  Yes.  I think there are more proceedings and different studies and such going on now than there were a few years ago.

MR. VOLLMER:  And your survey provides an overview of the leading jurisdictions in the United States that are taking a proactive look at the potential risks associated with the energy transition?

DR. HOPKINS:  Yes.

MR. VOLLMER:  And is it fair to say that some of the proceedings and studies referenced in your survey were instigated by respective utility regulators and some are the result of legislative direction from government?

DR. HOPKINS:  Yes.  There is less of an legislative driver, I think.  Just the way that government systems work in the U.S. is a little different from the Canadian one.  There is almost always sort of a regulator in the loop, right, in the sense of in the end the legislature sets some direction and the regulators are saying, Hey, we need to take that direction into account.  Let's have a conversation.

MR. VOLLMER:  Right.  Would you agree that utilities derive benefits, including regulatory guidance on how best to manage and prepare for the energy transition as a result of these future-of-gas proceedings and processes?

DR. HOPKINS:  Yes.

MR. VOLLMER:  I just want to talk a little about those kind of proceedings in the Canadian context.  Would you agree that regulators in Canada have not yet conducted such comprehensive future gas proceedings but have considered energy transition issues such as capital recovery risk in an energy-transition scenario?

DR. HOPKINS:  I think that is broadly right.  I am aware that there are issues that have come up.  I know we talked with some folks in British Columbia about potentially working on a case there.  We didn't end up working on it, so I don't know the details there.  I know that this is -- you know, there was the docket that I was involved in in Quebec, but these issues are sort of -- it is sort of a -- you can have a future-of-gas proceeding or an energy-transition proceeding, but you can also recognize that there is an energy-transition flavour to all proceedings now.  Right?  Climate change isn't an issue; it is a part of every issue, right, that kind of thing.

So, you know, a colleague of my mine was testifying in, I think, Nova Scotia, one of the Maritimes, in a rate case about something else but ended up saying, well, actually, all of these energy-transition issues and future-of-gas issues are coming up.  But I would agree that I don't think that there are prime Canadian examples of the kind of sort of centralizing future-of-gas proceeding that we have seen in the U.S. states.

MR. MORAN:  Mr. Vollmer, let's mark your compendium as an exhibit.

MR. VOLLMER:  Okay.  Sure.

MR. MILLAR:  Mr. Chair, the GFN Three Fires Group compendium will be Exhibit K5.2.
EXHIBIT K5.2:  GFN THREE FIRES GROUP COMPENDIUM FOR PANEL 2.

MR. VOLLMER:  Thank you, Mr. Chair, and thank you, Mr. Millar.  Dr. Hopkins, are you aware of any proceedings in Canada, including Ontario, that have considered and analyzed how gas and electric utilities could prudently manage the energy transition and its impacts at a systemic or system-wide level or at a more granular level that also considered impacts on vulnerable communities such as First Nations or Indigenous communities?

DR. HOPKINS:  I don't know of any particular examples.

MR. VOLLMER:  Thanks.  Ms. Monforton, can you please go to page 7 of the compendium and scroll down just a little bit, to the highlighted section, please.  Thank you.  I think this was partly covered earlier by my colleague from Environmental Defence, but can you comment on whether utilities, both gas and electric, can suffer from bias or blind spots when it comes to the energy transition and how they approach and interpret scenario analysis?

DR. HOPKINS:  I mean I guess you know that my answer here is one take on that.  The utility business has it all regulation is incentive regulation.  There are particular incentives for electric and gas utilities to, you know, towards outcomes that benefit their investors.  That is part of the -- yes, if the folks running the utility were not generally interested in outcomes that benefited their investors, their investors have probably picked poor managers.  Right?  But then that means we need to account for that and think about engaging to make sure that analyses that are conducted or decisions that are made have that public interest overlay in them.  And, you know, that is one of the key roles of regulators, to try to keep an eye on the ball in that sense.

MR. VOLLMER:  So you might agree that the OEB or utilities or other stakeholders are likely to benefit from an OEB-like or guided process such as the ones discussed in your survey, that enables a wide group of stakeholders, including remote communities and First Nations, to meaningfully participate and directly inform scenario analyses for the energy transition that would be separate from utility-specific proceedings such as this one?

DR. HOPKINS:  Yes, and I think that there are real merits to an integrated approach, both from between electric and gas, which, you know, even at that point, then I guess if there are 60 electric distributors then the IESO, and there is a bunch of players, right, and so, in that sense, having an umbrella conversation rather than a conversation that is focused on the particularities of a given utility can be a helpful way to get -- to have good venue to have a lot of these kinds of conversations like you are talking about.

MR. VOLLMER:  Right.  I was going to ask a few more questions on the integrated approach, but I think they got covered earlier by APPrO, so I think those are all my questions for now.  Thank you.

MR. MORAN:  Thank you, Mr. Vollmer.  I think next up is Green Energy Coalition.  Mr. Poch?

MR. POCH:  [Audio dropout]  Can you hear me now?  Is that better?  Can you hear me now?

MR. MORAN:  I think we can hear you now, Mr. Poch.  It is still slightly muffled.

MR. POCH:  I will try to speak up.

MR. MORAN:  Thank you.
Cross-Examination by Mr. Poch:


MR. POCH:  Thank you, Dr. Hopkins.  Your evidence suggests that utilization of or utilization-based or units-of-production depreciation is a tool to manage the risk of energy transition.  And unit of production could be based on annual or peak energy or volume.  Would you agree that the determinant chosen or the combination of determinants chosen should reflect value to customers not just because it enhances intergenerational equity but also because depreciation that reflects customer value would help address the risk of runaway customer defection causing a death spiral, so it is in the interest of the utility, the long-term interest of the utility's health?

DR. HOPKINS:  Broadly speaking, if the recovery of capital, which is what is going on in the depreciation part of the overall rates, if the overall rates are reflective of the value that customers are getting for their service, then customers are likely to be happier with the value they are getting.  Right?  And so, to the extent that the depreciation approach helps the cost and value line up, then it would be -- it would help in that, in that context.

MR. POCH:  All right.  Thank you.  And you suggest that a change in depreciation can be ramped in to avoid near-term rate shock and that also it is important to start soon because, the longer we delay, the greater the concern about rate shock, if have you correctly.  Am I right that rate shock is not just uncomfortable for consumers; it can also add to the risk facing a utility?

DR. HOPKINS:  Yes, and I think that is -- generally, I would agree.  The utility, the risk to utility is sort of filtered through the customer response in that sense.  Right?  That rate shock could encourage customers to take different actions than they might with -- and more suddenly than they might with more a gradual change in rates, and given that those changes in customer choices would then have some impact on the utility, and particularly when it is a sort of step change, sudden type change, it might be harder to project what those changes would be and therefore a little more uncertain from a utility standpoint about how to plan for what the impacts of that might be.

MR. POCH:  Would you agree it is desirable to get better analysis of depreciation options, including actionable proposals for possible implementation, to get that sooner than later?

DR. HOPKINS:  I think if we are going in a situation and considering situations with potential noticeable changes in load and over the depreciation time frame, not necessarily just in the near-term, that making those adjustments generally -- if you are going to change something that is going to take some -- changing the time frame over which something happens or changing the structure of the depreciation, the more time you have to adapt to that, the more time you have to ramp into it, the more time -- you know, say you were doing economic horizon planning approach.

If you wait until 2040 and then make the planning horizon 2050, right, it is then a much stronger shock than if you give yourself more time to make those changes, so generally speaking, giving more time rather than less just allows that much more gradualism and predictability in terms of folks making good decisions.

MR. POCH:  All right.  You observed that accelerating depreciation would increase funds from operations and that that in turn would assist in that, the standard measure of  -- that standard measure of creditworthiness.  I take it that that would in turn help avoid the need for increased equity thickness.  Is that correct?

DR. HOPKINS:  I think looking at things in an integrated fashion is necessary, but part of the point of my evidence is that you do need to do that sort of cross-parameter evaluation.  If you say, well, as part of an overall projection forward for Enbridge's business and the associated risk we are going to change depreciation rates in the following way, right, that will have some impact on the financial parameters, on the variability, annual variability of returns, on potential capital risks, et cetera, and so that -- there is definitely feedback back and forth between what the capital structure is and what the financial parameters are and therefore what the depreciation rate is.  It is part of an integrated package.

MR. POCH:  All right.  Fair enough.  And now both Mr. Ladanyi and Ms. Girvan earlier this afternoon raised a concern about the possibility of changing government policy.  Would moving to units of production depreciation and also to shortening the revenue horizons used in connections policies, would those both be examples of changes that are reversible going forward, and as such safer bets, in light of this political uncertainty?

DR. HOPKINS:  I think both of those are changes that are relatively more reversible.  Obviously, for a given customer who makes -- imagine a world in which the customer connection policy changes for a few years from one level to another and then were to change back, for example, there will be a handful of customers in that intervening time who will say, well, wait a second.  It feels irreversible to them, perhaps, right?  You might have to come and address those folks in some fashion.

But as far as the macro level question of irreversibility, largely addressed my testimony about what -- the sort of macro, large investments that might turn out to have been a bad idea.  They are not irreversible in that sense.  You can change depreciation rates one way and then particularly if you are gradually ramping them in you can say, oh, well, now we need to change them to some other -- it is -- depreciation numbers get adjusted in rate case all the time.

MR. POCH:  Thank you.  Now, just a couple of follow-up questions.  There was a series of questions from APPrO's representative about sequencing of electric and gas-side planning.  I was little unclear.  Just to be clear, you not saying you need to have a grand regulatory proceeding involving the gas utility and all 60 electricity distributors in order to develop a scenario analysis and plan for Enbridge, right?  I think what -- have I interpreted it rightly?  You are saying it is helpful if we have some OEB-sponsored ideally process which corresponds with all those entities, which allows for their input.  You are not calling for some mega-hearing, are you?

DR. HOPKINS:  No.  I think there is some level of regulatory engagement and oversight on some basis at that integrated level to make sure that the regulator is having a coherent look across the different issues that have come up in utility-specific cases, but then at the same time each utility needs to be doing its own work, thinking about its own scenarios for its own service, for its own business, so each of those electric distribution companies, as well as Enbridge, you know, thinking about the scenarios that are facing it, what it is doing from a business standpoint, what the implications are for its regulatory filings, et cetera, in sort of iterative and constant communication with guidance from electric policy-makers, guidance from the OEB, sort of integrated look.

So we are not going to set a path for energy transition, like, oh, we have some grand proceeding, and we settle it all, and we're done, an off we go.  Right?  This is an ongoing thing with iterative learning over the course of now through the indefinite future.

MR. POCH:  Right.  And so I am assuming, if I interpret you correctly, then in the routine business of this Board and in regulating all these entities, it would just become a standard consideration for updating in each particular proceeding in light of this provincial or generic work that has been done and whatever comes out of that; is that fair?

DR. HOPKINS:  Yeah.  That is correct.  In New York, for example, the work that we did suggested to the regulator there they would have an iterative process of state-wide planning and utility-specific planning.  Where is the state as a whole going, looking across fuels, you know, and then that each utility can look and say, well, what does that mean for me?  What about the implications for me?  How do I adjust?  How do I adapt to my planning, given that updated guidance.  Right?

The utilities have a -- should be doing that ongoing work all the time anyway, right, but having that sort of convening and coordinating, particularly when we are talking about trying to get the electric and the gas to share good information with each other and other things, the regulator's involvement can be really helpful in that context.

MR. POCH:  All right.  You suggested we can have some economy in maybe a saved effort if we wait for the provincial process to have its output and perhaps even to get some actual guidance from the government.

Is it fair to say we can nevertheless start some aspects of change now, for example, it wouldn't be unreasonable for this Board to look at the change in depreciation policy with a ramp-in and a conservative assumption, or it might be possible for the utility to get on with some of the analysis that is inevitably going to be needed for scenario analyses of the kind you are talking about.  Is that fair?

DR. HOPKINS:  I think it is fair to say that preliminary work, tool development, thinking about what the processes would be if the OEB says, well, we want to learn more about what it would mean to do this or that with respect to different depreciation approaches, for example, they could explore that in this proceeding or set that up for a further conversation independent of the time line for when the provincial publication may emerge.

MR. POCH:  Finally, Ms. Girvan took you to a point on page 35 of your report where you were comparing gas and electricity prices.  Just to confirm, that was just a straight commodity price comparison.  That was not a comparison of the cost-effectiveness of cold-climate air-source heat pumps versus gas heating, like Mr. Neme did.  Is that right?

DR. HOPKINS:  This was just a comparison of the costs of the fuels.  I cite to the particular sources.  You could see which particular prices I am comparing and looking to evidence that Enbridge provided about how it thinks about comparing the electric and gas rates.  It was not a technology-specific, or building-specific, or sector-specific analysis.

MR. POCH:  In essence, it is just dollars per gigajoule.

DR. HOPKINS:  I think it is slightly different than that, but it is pretty similar to that.

MR. POCH:  All right, thank you.  Those are my questions.  Thank you, Mr. Chairman.

MR. MORAN:  Thank you, Mr. Poch.  And I think we appreciate that you didn't break the system today.  Enbridge, I think you are up next.  Mr. O'Leary, are you already to proceed?
Cross-Examination by Mr. O'Leary:


MR. O'LEARY:  I am, Commissioner Moran.  Let me introduce myself properly this time, Dr. Hopkins.  My name is Dennis O'Leary and I am acting for the applicant here.

I am wondering if I can ask, Mr. Millar, if we could have our compendium marked as an exhibit, please.

MR. MILLAR:  K5.3.
EXHIBIT K5.3:  ENBRIDGE COMPENDIUM FOR IGUA PANEL 2.

MR. O'LEARY:  Dr. Hopkins, can I start off by asking, I believe you were here most of yesterday.  Were you following the energy transition panel evidence from the beginning of this hearing?

DR. HOPKINS:  I was in here and there and I have read some of the transcripts, but I can't say that I have followed every word since last Thursday.

MR. O'LEARY:  Fair enough.  But is it fair to say that there is a fairly disparate set of views on the pathway forward in terms of energy transition amongst the various intervenors in this proceeding?

DR. HOPKINS:  It appears so, given the range of questions and ideas that have come up.

MR. O'LEARY:  Fair enough.  And one example -- and we haven't yet heard from Mr. Neme, but, Ms. Monforton, if you could go to page 1 of the compendium.  This is actually the report of Mr. Neme.  Scroll down, please.  I have tried to highlight it at sections.

He is proposing a number of things that ED and GEC are asking the board to ultimately make a ruling on here, and one of them is to reduce the customer revenue horizon from 40 years to 15 years -- we have talked about customer connections a bit already -- and to reduce the maximum customer connection horizon from 10 to -- the current 10 years to five years.  Sorry about that.

Would you agree with me that the impact of that would be to either, or both, increase rates or require customers to pay more up front?

DR. HOPKINS:  The primary piece that I would be most confident about is that, if the utility is contributing less to the costs of connecting new customers and the costs are unchanged, then that implies that those customers are bearing more of that cost directly themselves.

MR. O'LEARY:  Sure.  And that is going to have some impact on the competitiveness of natural gas to electricity, would it not?

DR. HOPKINS:  Yes.  A customer who is making decisions about what options are best for them, if you change the costs that they would see in those different options, then that would presumably have some effect on what choice they might end up making.

MR. O'LEARY:  Okay.  Could you go to the next page, please, Ms. Monforton.  One of Mr. Neme's -- next page, at item 3.

DR. HOPKINS:  Just to clarify, that really only applies in the context of growth and new customers.  Right?  The change in customer economics for new customers would have a very minimal effect in the near term on what the customer economics for folks who are currently served with gas would be.

MR. O'LEARY:  But it would discourage the new customers relative to their choice over electricity.  Right?

DR. HOPKINS:  On balance, yes.

MR. O'LEARY:  Yes.  The third item that is recommend is that all new connections to be net-zero greenhouse gas would include requiring them to install hybrid heating systems with cold-climate air source heat pumps.  So you would agree that that would be a costly addition to the customer connection?

DR. HOPKINS:  I don't have costs at hand for what the installed cost would be for those systems.  It depends on if the customer is also planning on installing air conditioning, et cetera. So I think you would want to look at that.  I would want to see numbers to -- and I don't have numbers at hand.

MR. O'LEARY:  Sure.  But, directionally, the first thing that the potential new customer would face is a potential charge for the air source heat pump.  It's a cost that they aren't currently being asked to bear.

DR. HOPKINS:  Again, I think that there is a question of would that customer -- you know, the magnitude of some potential cost would depend on what the customer would be doing otherwise, the relative costs of those different actions.  And I think customers would also want to think about what the operating costs would be, just as they would be in any event when trying to decide what the right actions for them would be.

MR. O'LEARY:  All right, thank you.  Ms. Monforton, can you go to the next page, please.  And if you look at C, which is the heading "Require all new connections be net zero."  Sorry,  scroll down to two.  There should be a line "Depreciation and rate design."

And we will have some discussion about this in a moment, but, as I interpret what ED and GEC are proposing, and what I think Mr. Poch just suggested to, is that it might be appropriate to bring in some other depreciation methodology, other than what the company is currently proposing.  And that will have an increase in rates, would it not?

DR. HOPKINS:  I haven't seen modelling of what the specific impacts of this would be.  Generally speaking, if we are talking about -- I guess the economic planning horizon analysis did indicate that taking that approach would make rates higher, if that were adopted, and that may be the case, as well, depending on what the trajectory for units of production might be, for example.

MR. O'LEARY:  All right, fair enough.  And I haven't gone through the entire list.

Are you aware that, in Procedural Order No. 6, the OEB specifically stated that it has particular interest in energy transition in relation to system access and system renewal and whether or not the customer connection charges should be reconsidered?

DR. HOPKINS:  I recall seeing that.

MR. O'LEARY:  All right.  So you know it is a live issue here.  All of these energy transitions, they are live in this proceeding.

DR. HOPKINS:  You probably wouldn't have talked about it for the last four days if it wasn't a active, live issue.

MR. O'LEARY:  Would you agree with me that, both in Ontario but elsewhere in North America, there is an increasing interest by governments and individuals and entities about climate change issues, and that they are considering and/or actually implementing bylaws, rules, legislation that has some impact on gas utilities?

DR. HOPKINS:  I mean, that is a broad question, but, yes, there are various different government entities, regulators, legislatures, governors, et cetera, across North America trying to figure out how to take action to meet -- you know, whether it is driven by the Paris Accords or local activism, or other things, to take action to address climate change.  And some of the action to address climate change is going to mean addressing emissions in the building sector, and that is going to mean impact on gas utilities.

MR. O'LEARY:  And are you aware of the fact that various pension funds, insurance companies, sovereign wealth funds, have all taken -- not all, but many have taken -- a position that they will no longer investment in certain fossil fuel industries, including natural gas?

DR. HOPKINS:  I am aware, generally, of various statements and campaigns and such.  The details of exactly what given funds have said they would invest in, or not invest in, I am not tracking those in detail.  And whether they include producers and midstream and distribution utilities and biofuel utilities, there is a range of complexities there.


And I am sure that the folks who are trying to think about what investments to make and what investments to not make are thinking through that carefully.

MR. O'LEARY:  But it is happening.

DR. HOPKINS:  But, yes, folks are considering carefully what to invest in and, you know -- yes.

MR. O'LEARY:  Right.  And then you have talked extensively already about the government of Ontario's electrification energy transition panel.  And we don't yet have its decision.  But I am trying to understand:  in terms of one aspect of your report which deals with capital structure, is it your position that the energy board should not entertain any change to the capital structure of Enbridge until the electrification panel has issued its decision?

DR. HOPKINS:  I would not say that was an accurate characterization of my testimony.

MR. O'LEARY:  Okay.  I wasn't trying to characterize; I am asking if that was your position?

DR. HOPKINS:  No.

MR. O'LEARY:  All right.  And is it fair to say that the concerns that various governments and individuals are expressing about climate change and its impact on natural gas utilities is accelerating?

DR. HOPKINS:  I think there is a -- that there is increasing interest in those issues.

MR. O'LEARY:  All right.  And in your report, you state at page 5 specifically -- Angela, go to the next page, very next page, page 6, I am sorry.

You have asked the Board to determine that Enbridge's volatility and operational business risk has stayed the same or decreased since 2012.  But you understand that the comparison that the OEB is making in this proceeding is today versus 2012.  Correct?

DR. HOPKINS:  Correct.

MR. O'LEARY:  All right.  And did you go back and review the record and the decision of the Board in EB-2011-0354, which was the decision on Enbridge Gas Distribution's equity -- capital structure?

DR. HOPKINS:  I have reviewed it.  I couldn't quote it back to you, but I have reviewed it.

MR. O'LEARY:  All right.  And can you tell, would you agree with me that there was absolutely no mention in there, whatsoever, of energy transition issues?

DR. HOPKINS:  I don't recall that being a major question in -- or an active question in that proceeding.

MR. O'LEARY:  Isn't it -- active, or was there any?

DR. HOPKINS:  I haven't reviewed the whole record.  I have read the Board's order in that case.  Whether other -- you know, that a party raised it in some fashion that wasn't reflected in the order, I couldn't say.  I don't recall seeing it in the order.

MR. O'LEARY:  So would you accept this, subject to check, that there is no reference whatsoever to energy transition issues in that decision of the OEB?

DR. HOPKINS:  Sure.

MR. O'LEARY:  All right.  And then, trying to understand your conclusion here, is that we have all of these energy transition issues here.  We have certain parties that take a foundational view on the existence of the natural gas industry.  And it is your view that, with all these new issues, there is no change in the business risk of Enbridge Gas?

DR. HOPKINS:  I don't think that is an accurate characterization of my evidence.  Do you want me to elaborate?  Or?

MR. O'LEARY:  Please.

DR. HOPKINS:  So the structure of my evidence, right, is that there are two components to business risk.  There is a near-term volatility or operational risk, and a longer term generally capital risk, as -- you know, which is largely associated with the question of energy transition, although potentially other factors could come in there.

On the volatility and operational piece, as I said here, that the -- that that level, that type of risk compared to 13 years ago is the same or has decreased, depending in part on how the OEB treats other things in this case.  And that with respect to the longer term or capital risk component that -- that the utility has not adequately demonstrated that its risk has increased.  That is not the same as necessarily saying that it has not increased.  I am saying that, in order to meet a threshold question for the OEB to determine about whether to consider changing the capital structure of the utility, that the utility has a -- it needs to make a case, right? - that it's -- that it's actual onus doing this capital risk, the risk that it is going to put -- expend capital and not get it back with a fair return has, in fact, increased.  And that the -- it is my evidence and my opinion that the utility has not made that case.

MR. O'LEARY:  Well, we are going to come back to the theory of it, in a second.  But just as a practical matter, would you at least accept that energy transitions exist to a much greater extent today, and they are questioning the foundational existence of the natural gas industry relative to 2012?

DR. HOPKINS:  I think that the issue is a more live one now, than it was in 2012.  That is just -- I would just say that it is distinct from the question of whether and how much, or if at all, the gas distribution utilities' business risk as -- you know, as defined and worked in this context, has necessarily changed.

MR. O'LEARY:  Ms. Monforton, can you go to page 5 of the compendium?  And this is the presentation on the first day of the proceeding by your counsel, Mr. Mondrow.  And he mentions at the bottom of that page that they had sponsored yourself, Dr. Hopkins.  Go to the next page, please?

Mr. Mondrow states, beginning at line 8, that:
"[You] present conceptually a practical way to model potential gas utility futures in order to quantify risks and identify mitigating actions that, in the end, could avoid billions of dollars of unnecessary costs."

And we are aware, and that is what much of your discussion has been about, your scenario-analysis modelling.  But Mr. Mondrow goes on to say:
"Until that work is done by Enbridge, the extent to which Enbridge's unmitigable business risks have changed cannot be properly evaluated."

I know that is your position.  But is it also your position that the Ontario Energy Board should not consider a change in equity thickness without your analysis first being completed?

DR. HOPKINS:  My understanding is that the energy board's structure is that there is -- first, there is a question, has the business risk changed?  And then a second question, if it has, then you proceed to the second question, which is what is the appropriate equity thickness.  So the first question is, you know, is there -- you know, has that, have you -- my evidence is focused on that first question, which is, you know, can the OEB, you know, confirm based on the evidence here that Enbridge's business risk, when considered, you know, as the business risk facing a prudent gas utility in the situation that Enbridge finds itself, has that, you know, actually changed since the last time that the Board considered the question?

MR. O'LEARY:  All right.  And so you will agree with me that your report at no time actually makes any reference whatsoever to the fair return standard which is used in Canada to ensure that utilities have a capital structure that is appropriate?

DR. HOPKINS:  I agree that I didn't address that aspect of it, that I trust that the structure is that, as I have laid out, that first question.  The second question, if the company's business risk has not changed, then the OEB's structure establishing a cost of capital, which is I understand done in separate manner, that that, combined with business risk as reflected in the -- in the capital, in the, you know, equity debt share, that the presumption that that -- that the cost-of-capital piece reflects that fair return standard approach, and that the capital structure piece is the manner in which business risk is reflected in that analysis.  So addressing this piece of that larger -- of that larger assessment.

MR. O'LEARY:  So just so I am clear, then, what you are saying is that -- well, correct me if am wrong, is if the OEB was to determine and not accept your view that there has not been a change in business risk, you are not suggesting that the request by Enbridge to have its capital structure reconsidered should be kicked down the road five years, to the next rebasing?

DR. HOPKINS:  Sorry.  There were a couple of negatives in that question.  I got lost.

MR. O'LEARY:  I'm just trying to say:  If your position, that there has been no change in business risk to the utility, is not accepted by the OEB, you are not suggesting that the OEB should kick the decision about its capital structure down the road to the next rebasing application?

DR. HOPKINS:  Right.  I am weighing in on the question of, for this case as two-part process, if the OEB were to not accept the suggestions that I have made here and were instead to determine that, yes, the business risk -- you know, that Enbridge has made its case that business risk has changed, right, then there is a -- then it would proceed to the second portion of that process and weigh the evidence to the second portion of that process weigh the evidence on that piece and determine what, if any, changes to make to the capital structure --


MR. O'LEARY:  Are you suggesting that your analysis to determine the unmitigable risk is a new threshold that should be used for the fair-return standard?

DR. HOPKINS:  I don't think it is a, I don't think it is a new threshold.  I think that the understanding of what a utility's risk is, to my mind, has always assumed that the utility is making all appropriate assessments and changes to operate itself in a prudent manner, and so the business risk that has been assessed historically and is appropriate to assess in this case or any other, looking at this business-risk piece, looks at what the risks are and what the actions are that utilities can take to mitigate those risks and considers the overall outcome of that assessment.

MR. O'LEARY:  Do you have any precedent by the Ontario Energy Board or another Canadian regulator that supports what you just said?  You didn't refer to it in your paper, did you?

DR. HOPKINS:  No.

MR. O'LEARY:  No.  All right.  Could you go, Ms. Monforton, to page 5 of Dr. Hopkins' report, and it is the fourth bullet, "scenario modelling."  You have been taken to this already, but you state:
"Scenario modelling of different futures is both possible and essential.  The utility is the only entity that has sufficient expertise in its own system, finances, operations…"

Et cetera.  So I just want to ask a couple of questions in respect of that.  That implies that none of the various equity investors that exist, and various credit-rating agencies, they don't have an analysis that would be the equivalent of what you are proposing.  Right?

DR. HOPKINS:  I think it is important to look at the entirety of the sentence that you started to quote there:
"The utility is the only entity that has sufficient expertise in its own systems, finances, and operations to conduct such modelling at the level of detail required to develop plans and guide business decisions."

That the folks who might be choosing to invest in Enbridge, for example, are not expecting to guide its business decisions or develop its plan.  Right?

MR. O'LEARY:  No, but they are going to make a decision about whether they invest based upon what information is available.  I am simply suggesting to you that this analysis is not something that they will have and they haven't had in the past.  Right?

DR. HOPKINS:  I don't know the details of what internal analyses different investors might be making about how they are evaluating the risk of making a specific investment in Enbridge or a different gas utility.

MR. O'LEARY:  Well, Dr. Hopkins, what you said in interrogatory response to Enbridge number 82, EGI82, you stated:
"Dr. Hopkins expects that most equity investors do not conduct analysis at the level of detail that he describes in evidence."

So I think you have already opined on that.  All I am simply asking you to accept is the fact that equity investors, those who are going to decide whether or not they finance the actual capital investments of the company, are dependent upon some sort of analysis that you are proposing.

DR. HOPKINS:  And I think that those investors -- again, I think I would make a distinction about the level of detail; it is very clear there in that question -- that the investors who are investing substantial sums of money presumably are very careful about that and they look and they try to do the analysis they can to try to understand with the information that is available to them what risk is available.  To some degree, they are trusting the utility to have conducted good analysis on its own and to be making good business decisions based on that analysis by evaluating what they know about from the public presentations and otherwise that the company is making about itself and its own future.

MR. O'LEARY:  Things like the positions taken by the various parties in this proceeding, would that be something they would look at?

DR. HOPKINS:  They could.

MR. O'LEARY:  All right.  And, yesterday, we heard a question from Commissioner Moran, and I am going to read it back.  It is at transcript page -- transcript 4, page 145.  And Commissioner Moran said, "Sometime in December" -- he is asking a question to the company's witnesses about their response to what he is about to say, and he indicated that -- you know, there is no indication that the OEB is going to go one way or the other, but he stated:
"Sometime in December, a decision lands in your desk and the Board in its decision and its wisdom has said on all going-forward investments you have identified a risk and you have figured out how to manage that risk, and we say that is great.  That is your risk.  So, if the assets become underutilized or stranded, that is on your side of the ledger, not the ratepayers'."

Would you agree with me that that is something that equity investors would view as, if that was the come to pass and even just the fact that it has been raised, that equity investors would view that as an increase in business risk and financial risk?

DR. HOPKINS:  I guess I think the question of whether it is the impact of whether something has been raised, I think that is -- I don't think I would go that far.  I think that, if the OEB were to concretely change the risk paradigm in the way that you're -- in that hypothetical and actually put that out in an order, I think that would have an impact and investors would take note.

MR. O'LEARY:  But isn't the fact that it is an issue, that there is uncertainty about it actually occurring, doesn't that give rise to an increase in risk?

DR. HOPKINS:  Not an actual increase in the actual risk that Enbridge's return of and on its capital will go back to its investors.

MR. O'LEARY:  From a fair-return standard, you wouldn't agree that equity investors would view that as an increase in risk, just the issue, itself, coming forward in a regulated proceeding?

DR. HOPKINS:  No, I don't think that -- you know, I think issues of all sorts are raised by parties of all sort in regulatory proceedings, and folks make arguments that -- you know, I think of that as part of the expected level of poste and riposte in regulatory proceedings.

MR. O'LEARY:  Would you agree the issue did not come up in 2012?

DR. HOPKINS:  If you say so, yes.  Given what you stated earlier, sure.

MR. O'LEARY:  All right.  Thanks.  Ms. Monforton, can you go to compendium page 21.  I am going to ask a few questions that are depreciation related.  This is the survey which was attached to your report, and I believe you describe your report as referencing certain exemplars of jurisdictions in the United States.  Could you go to the next page, Ms. Monforton.  No, no, leave it at the table of contents.  Sorry.

My first question is, if you know, in respect of these jurisdictions, the natural gas utilities in those jurisdictions, would you agree with me that none of them have an equity thickness of 36 percent, or are you aware?

DR. HOPKINS:  I would have to go back and check.  I don't know the specific numbers for that.

MR. O'LEARY:  All right.  I'm leading this, but you can't say off the top whether or not any of the gas utilities in the United States have equity thickness of 36 percent.

DR. HOPKINS:  If I recall correctly, in some of Concentric's evidence it indicated that many or most gas utilities have equity thicknesses greater than that.  So --


MR. O'LEARY:  Greater than 50 percent?  Would that be a better, more accurate statement?

DR. HOPKINS:  You can go look back at that in the table in the Concentric report.

MR. O'LEARY:  Would you accept it subject to check?

DR. HOPKINS:  I think, sure.  You know, there is a -- there is a back and forth between ROE and equity thickness.  So it's -- I think there is -- there is more to it than just that number.  Not every jurisdiction takes the approach that Ontario does of addressing business risk in one way and other aspects of the fair return standard in other ways.  So the balance that is struck between return on equity and equity thickness is -- ends up being in different places.

MR. O'LEARY:  Do you understand how equity -- sorry, how the capital structure in Ontario works, that the ROE is actually set formulaically?

DR. HOPKINS:  Right.

MR. O'LEARY:  Right?  Which means that the electrics have used the same formula as the gas utility?

DR. HOPKINS:  Sure.

MR. O'LEARY:  All right.  And that means that if there is any difference between the two in terms of their risk, that should be reflected on the equity structure side of it all.

DR. HOPKINS:  If the intention is to have a fair return and the ROEs are the same and you need to reflect a difference, then the capital structure is the place where you would do that.

MR. O'LEARY:  All right.  And are you aware that the electric utilities have a 40 percent equity thickness?

DR. HOPKINS:  Subject to check, sure.

MR. O'LEARY:  All right.  And isn't it fair to say that the electrics do not face the same energy transition foundational issues that the natural gas industry faces?

DR. HOPKINS:  I would say that electric utilities have potentially a great deal of change coming themselves.

MR. O'LEARY:  Perhaps positively because people want to see more growth.  It is not the same foundational types of question as their existence in the future.  Isn't that fair?

DR. HOPKINS:  I think there are other components to business risk and I would evaluate that the OEB can look at both the nearer-term aspects of volatility and how it has assigned all different kinds of risks to and from its players in order to figure out what an appropriate way to structure that risk question is between the electric and gas utilities.

MR. O'LEARY:  Ms. Monforton, can you scroll down to the next page.  Just a little bit further.  Hopefully some highlighting.  One of the jurisdictions you examined was Massachusetts, which has adopted a net zero greenhouse requirement for 2050 and sectorial emissions.

Can you go down to the next page, please.

The regulator directed the state's utilities to contract with consultants to analyze strategies to achieve those net zero emissions.  Scroll down, please, a little more.  And then it indicates the consultant's regulatory analysis.  I only point that out to point that I believe it is the regulatory analysis from the consultants that follows.  Please, the next page.

And the consultant's analysis and what you included in your report was to identify and quantify transaction costs and evaluate impacts on customers at baseline and alternative approaches to cost recovery, and in brackets, such as accelerated depreciation exit charges or transferring costs to electric customers.

Am I interpreting your reference here to the state as an exemplar jurisdiction and its reference to accelerate a depreciation correctly in understanding that you do believe that at this time in reflection of energy transition issues that some acceleration or depreciation is appropriate?

DR. HOPKINS:  Yes, done well.

MR. O'LEARY:  All right.  We are not going recommend you do something badly, but -- and if I could ask you to go to page 18 of the compendium, please.  This is in response to Maryland.  And correct me if I am wrong, but I believe your firm was involved in actually doing the modelling for Maryland?

DR. HOPKINS:  Yes.

MR. O'LEARY:  All right.  It says in the last part of it:
"The modelling shows that business as usual approaches to utility investment and depreciation result in more risk for the utilities than would approaches that adapt to changing circumstances."

So I read that as being consistent with what we just talked about, that -- to what you said -- done well, some acceleration of depreciation is appropriate.  Correct?

DR. HOPKINS:  Correct.

MR. O'LEARY:  All right.  And can I ask you now to go to page 12, Ms. Monforton.  Before -- I am not sure whether you've read all of the evidence that the company has filed in terms of depreciation, but the company has filed a report from Concentric which proposed the use of the equal life group depreciation methodology.  It is the company's position that this is an acceleration of depreciation over the historic methods that had been used.  And it includes in certain instances a reflection of energy transition issues, selecting shorter useful lives for certain types of assets.  Were you aware of that?

DR. HOPKINS:  I am aware of it in general terms, and I have heard it talked about over the course of this hearing.  I have not reviewed all of the depreciation evidence in detail.

MR. O'LEARY:  Right.  And could you go to page 12 of the compendium now, sorry.  IGUA has engaged a depreciation expert, Mr. Madsen, in this proceeding, and -- which page have we got?  Okay.  Please scroll down a bit.  Yes.  So the highlighted sentence -- so this is the report of Mr. Madsen.  Mr. Madsen states that:
"Maintaining the ALG procedure, that is the legacy, for EGD assets and applying the ALG procedure to the Union assets provides for a continuation of the ALG procedure for a large portion of the Enbridge depreciable asset base.  While Enbridge has raised concerns regarding the need to assess truncation of potential economic life for some of its assets in the future, those are speculative.  Maintaining the ALG procedure permits continuation of the status quo."

Isn't that what you were suggesting in Maryland that you shouldn't be doing, is maintaining the status quo, business-as-usual approaches are not appropriate?

DR. HOPKINS:  This is where we get to the yes, done well part.  Right?  To my mind, some sort of uniform increase in depreciation rates that doesn't -- that isn't grounded in a sense of which assets are -- have -- expected lives that you might need to adjust in which -- you know, trying to take that into account, that it makes more sense to me to do, as Mr. Madsen indicates in the highlighted section down below, to look at different classes of the assets and think through carefully what those would be, what their future lives would be, how to think appropriately about depreciating them.  It might even require splitting assets into different types that are currently in a single class, et cetera, and I leave the details of that to the depreciation experts.

But I think I could see arguments either way for continuous status quo approach, recognizing that we may need to make other changes in the near-term informed by better analysis or make a partial change and then have to undo it.

And, as we talked about with Mr. Poch, depreciation rates are more changeable than other choices that might come along the way.  So, you know, I can see reasonable arguments either way.

I am not aware of all of the other pros and cons with respect to the philosophy, or approaches, of depreciation that might favour choosing one depreciation approach over another, separate from the issues that I have specifically talked about.

MR. O'LEARY:  I think I just have one or two more questions, if it is all right.

It is the position of Enbridge Gas that what Mr. Madsen, retained on behalf of IGUA, is proposing in terms of depreciation will result in a depreciation expense which is actually lower than what would have been generated by the legacy methodologies.  Should the Board determine that, actually, what Mr. Madsen is proposing is a decrease to the depreciation expense, rather than any increase, wouldn't you agree with me that that is inconsistent with what you have proposed in your report and what you have said is appropriate in other jurisdictions?

DR. HOPKINS:  I think the important thing is to, if you are trying to think about adjusting -- first, a question of:  What is the philosophy you are using to set depreciation rates?  Are you thinking of it based on a projection of the need to make depreciation rates, based on something other than the physical lives of the assets?  And that is a step-change difference, as I understand it, in terms of how to think about that.

If you are going to adjust to that, make that paradigm shift to an energy transition look at depreciation, then that needs to be grounded in really good analysis about what the lifetimes are of the various different assets.

What to do in the meantime, before you adjust to that, I will leave that to the depreciation experts.  I don't think that a year or two while other analysis is completed, one way or the other, is likely to make that great of a difference in terms of long-term risk, because you can adjust for how much things have been depreciated in the meantime.

MR. O'LEARY:  But, directionally, you would expect to see the depreciation expense increase.

DR. HOPKINS:  To the extent that it is appropriate for the company to plan for futures with shorter asset lives, then yes.  Notably the -- not every energy transition scenario, including the diversified scenario that Enbridge favours, has shorter asset lives, so thinking through what the impacts of each of those pieces would be is essential for determining what an appropriate path forward is.

MR. O'LEARY:  Those are our questions.  Thank you.

MR. MORAN:  Thank you, Mr. O'Leary.  I think we will take the break now, but, before we take the break, I understand that Mr. Neme and Mr. Poch are ready to proceed when we finish with this panel.  And I gather, Mr. Ladanyi, you have made yourself available to begin your cross-examination if we get to that today.  I just wanted to confirm that.  Okay, thank you.

All right, we will be back at 3:30.
--- Recess taken at 3:15 p.m.

--- On resuming at 3:34 p.m.

MR. MORAN:  Thank you, please be seated.  That ends the cross-examination for Dr. Hopkins.  Mr. Mondrow, do you have any redirect?

MR. MONDROW:  Sir, in an odd way and in a very unorthodox way, I do.  And it is not to ask any substantive questions.  But I apologize to the Panel; I neglected to have Dr. Hopkins adopt his evidence.  And just as a matter of technicality, now that he is under oath, with your permission, I will take one minute and do that.

MR. MORAN:  You don't want any orphans left behind.  Right?

MR. MONDROW:  Not on my part, in an event.
Re-Examination by Mr. Mondrow:


So, Dr. Hopkins, could I ask you, at the outset when I introduced you, I went through the components of your evidence, which is Exhibit M-8, and the various attachments.  And also Exhibit N.M-8, which are your interrogatory responses.  And then, now that you under oath, are you prepared to adopt that as your evidence in this proceeding?

DR. HOPKINS:  Yes.

MR. MONDROW:  Thank you, very much.  Thank you, sir.  That is it.

MR. MORAN:  I think we can all breathe a sigh of relief.

MR. MONDROW:  I also just want to thank the Panel.  It wasn't necessary, but I just want to acknowledge the willingness, at least, to extend the sitting if required, to get Dr. Hopkins back on his plane for tonight.  So we appreciate that.

MR. MORAN:  Okay.  With that, Dr. Hopkins, you are excused.  And the Panel thanks you for your assistance.

DR. HOPKINS:  Right.  You are very welcome, and I will add my personal thanks to the folks who adjusted the schedule to be able to make it work for me and my family for this week.  So, thank you.

MR. MORAN:  Okay.  I think the next order of business then is Mr. Neme and Mr. Poch.  Right?

MR. POCH:  Just checking on my sound, Mr. Chairman.  Can the reporter hear me?

MR. MORAN:  It is still a little bit muffled there, Mr. Poch.

MR. POCH:  We will see if we can adjust that.

MR. MORAN:  Yes.

MR. POCH:  I think that is as good as it is going to get here, Mr. Chairman.  I will try to keep my voice up.

MR. MORAN:  Okay.  I think we are ready to go, then.

MR. POCH:  Thank you.

Mr. Chairman, Panel, I would like to introduce Mr. Chris Neme of the Energy Futures Group.  Mr. Neme's curriculum vitae and a companion document titled, "Energy Futures Group, Energy Transition Experience", were previously filed in this proceeding, along with our request for permission to file evidence.

Very briefly, Mr. Neme specializes in analysis of markets for energy efficiency, demand response, renewable energy and strategic electrification measures, as well as the design and evaluation of programs and policies to promote them.  He has worked on decarbonization studies in several jurisdictions.

During his over 35 years now in the industry, he has worked for energy regulators, utilities, government agencies and advocacy organizations in over 30 states, seven Canadian provinces, several European countries.  He has filed expert witness testimony in over 60 cases before regulatory commissions in 13 different jurisdictions.  He has also testified before several state legislatures.

Mr. Neme has appeared as an expert witness on numerous occasions before the Ontario Energy Board, mostly on DSM and most recently on IRP in the recent BE-2020-0091 hearing.  He sat on several OEB DSM related committees, and was appointed by the OEB and currently sits on its IRP committee, as well.

Mr. Chairman, we canvassed the other parties, and no party has expressed any concern with Mr. Neme being qualified as an expert witness on energy transition planning in the gas sector.  And we would ask the Board to so find.

MR. MORAN:  Thank you, Mr. Poch.  Given no objections, and understanding what Mr. Neme is being offered in terms of his expertise, we are prepared to accept him on that basis.

MR. POCH:  Then I would ask that Mr. Neme be sworn.

MR. MORAN:  Okay.  Commissioner Duff, if you can affirm?

MS. DUFF:  Mr. Neme, you are about to give evidence in this hearing.  This Panel is dependent on you telling us the truth and the law requires you to do so.  Therefore, before you testify, I must ask you this:  Do you solemnly promise this Panel that you will tell the truth, the whole truth and nothing but the truth?

MR. NEME:  I do.

MS. DUFF:  And you understand that breaking that promise would be an offence under our law?

MR. NEME:  I do.
PANEL 3 - ENERGY TRANSITION GEC/ED
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MS. DUFF:  Thank you.

MR. POCH:  Mr. Neme, I am just going to ask you to speak for the reporter so he -- to see if he can hear you.

MR. MORAN:  Mr. Neme --


MR. NEME:  Okay.

MR. MORAN: ...just test, is your microphone out.

MR. NEME:  Okay.  Does this work?  Do you hear me okay?

[Off-the record discussion]

Examination-in-Chief by Mr. Poch:


MR. POCH:  All right.  Mr. Neme, you are the author of Exhibit M-9, and of related interrogatory responses and transcript undertakings, and you adopt that as your evidence in this proceeding?

MR. NEME:  I do.

MR. POCH:  Earlier in this hearing, Mr. Elson made reference to an analysis by Guidehouse which was done for Enbridge which was filed on May 31 of this year in the EB-2022-0249 case, and which is included in the record in this proceeding at page 276 of the Environmental Defence cross-compendium.  That study was of the impacts on residential customer bills of switching from a 95 percent efficient gas furnace to one of four different heat pump configurations.  Have you reviewed that analysis?  And what do you take from it?

MR. NEME:  I have reviewed the analysis, not every single assumption and calculation but carefully enough I think to draw reasonable conclusions from it.

With respect to what I take from it, there is a couple of things.  The first is that the analysis itself, Enbridge's own analysis makes clear that electrification of residential space heating for all four cities that they studied, which is Toronto, Ottawa, Windsor and Thunder Bay, will result in energy bill reductions.  And that is true whether a customer would use a hybrid heating system with a gas furnace backup, or an all-electric, cold-climate heat pump.  So I think that is one noteworthy result, just from Enbridge's own analysis.

The second observation that I would make is that Enbridge concluded from its analysis that the all-electric, cold-climate heat pump would provide greater bill savings than any of the other options, including the hybrid option in Windsor, but that the hybrid option would provide greater bill savings in Toronto, Ottawa and Thunder Bay, although it was quite close in Toronto.

However, this leads me to my third observation:  I think there is a couple of problems with Enbridge's analysis that, when I put a little spreadsheet analysis of my own together, building on theirs, would, if fixed, would lead to the conclusion that the energy bill savings from the all-electric, cold-climate heat pump would grow to, relative to what Enbridge estimated it.


I am sorry

[Off-the-record discussion]


MR. NEME:  The energy savings from my analysis, correcting a couple of things in Enbridge's analysis for the all-electric, cold-climate heat pump, would grow to between $500 and $900 a year, roughly, depending on the city and the heating load.  And, at that level, they would be between $300 and $350 more, higher bill savings, than the hybrid solution in all four cities that the company analyzed.

MR. POCH:  And what were these problems with the Enbridge analysis that your analysis fixed?

MR. NEME:  There were two.  The first is that Enbridge focused solely on 2023 rates, including the 2023 carbon tax on gas, and, as we all know that carbon tax is growing quite substantial between today and 2030.  When I substituted the 2025 carbon tax rate, that was enough to make the cold-climate all-electric heat pump the most cost-effective solution with the highest bill savings for the city of Toronto, for customers who live in the city of Toronto.

When I substituted the 2027 carbon tax and that was the only change I made, the all-electric cold-climate heat pump produced the greatest bill savings for Ottawa.  When I substituted the 2029 carbon tax, the all-electric cold-climate heat pump became the solution that provided the greatest bill savings for customers in Thunder Bay.  This is important because these heating systems are going to last 15 to 20 years.

When you are assessing the impacts on customers, you can't just look at the first year.  You have got to look at the full lifecycle impacts, and it is very clear that, just from changes to the carbon tax, over the life of these measures the cold-climate all-electric solution will be the least expensive or provide the greatest bill savings relative to an existing gas furnace.

The second issue is that, once you have electrified your space heating, it is very cost effective to electrify any remaining gas end uses in your home, particularly the gas water heater.  When you do that, you can then not just get the bill savings from reductions in cubic metres of gas being consumed but you can also get off the Enbridge fixed monthly gas charges, which provides, roughly speaking before taxes, another $275 a year in bill savings.

So accounting for both those things makes the all-electric solution kind of the overwhelmingly best option, again based on Enbridge's own analysis with just those two changes for all four cities analyzed and for all three levels of heating load that they assessed, as well.

MR. POCH:  Okay.  The Enbridge panel made several references to the challenges of Ontario switching from getting, as they put it, only 15 percent of its energy to 100 percent of its energy from electricity.  Can you comment on that?  Is it feasible?

MR. NEME:  Sure.  Let me start by saying that the suggestion that we are going from 15 percent of the energy being supplied by electricity to 100 percent can be a little bit misleading for a couple of reasons.  First, I believe we are actually starting at higher than 15 percent.  I believe the number for Ontario is more like 21 or 22 percent.

But, much more importantly, going from that kind of level to even if we were to go to 100 percent does not mean a four- or five-fold increase in the amount of electricity that needs to be produced.  That is because the electrification measures are a lot more efficient than the fossil fuel systems that they are replacing.  Heat pumps are on the order of three times more efficient than a gas furnace.  Heat pump water heaters are on the order of five or six times more efficient than a gas water heater, and electric vehicles are on the order of three to five times more efficient than internal-combustion gasoline-powered vehicles.  So it is not as large a jump as one might think, just by looking at those two numbers, 15 and 100.

In addition, I don't think any party, certainly not my position, believes that we actually have to go to 100 percent of energy being supplied by electricity.  There is going to be a role, I believe and I believe most parties believe, for biofuels in the future.

I think that is particularly true for important segments of the industrial sector and probably for important segments of the transportation sector, as well.

So, as to the feasibility of growing the electric grid -- it is going to have to grow substantially.  As to the feasibility of doing that, I think it is eminently feasible.  Everybody has an electric meter today.  We know what technologies -- we have them today -- that need to be installed in order to electrify.  The electrification can proceed at a gradual pace, not only building by building but even appliance by appliance within the buildings.  We know that those technologies are getter more efficient, too.  In addition, we know how to add generating capacity on the grid.  We know how to add storage.  We know how to upgrade the TNV system.  This can all be accomplished with technology and know-how that we have today.  That is not to say it is going be easy or without cost, but it is eminently doable.  I think that is underscored by every study that I have seen that suggests that a high-electrification pathway is possible, including the Ontario IESO's own high-electrification pathways study.

MR. POCH:  Last week, Mr. Elson was discussing estimates of RNG availability with Enbridge's witnesses, and he pointed to Torchlight and other studies suggesting that achievable RNG is in the range of approximately 3 percent of current gas consumption, but, at volume 2, at page 111 for the record, Ms. Murphy referred to the Canadian energy regulator report entitled "Canada's Energy Future 2023," which includes an estimate of the amount of RNG that would be used Canada-wide by 2050 of -- the numbers there were 10 to 15 percent.  Can you help us understand that apparent disparity?

MR. NEME:  Sure.  I too was confused when I saw the reference in the CER study to 10 to 15 percent.  My understanding is that, following that exchange, Mr. Elson reached out to the folks who did that study for CER to ask them about it and that the response back that he got was that their estimates are that RNG consumption in their kind of net-zero 2050 analysis for Canada would be about 140 petajoules per year in 2050 and that that 140 petajoules represented about 10 percent of their forecast gas consumption in 2050.  I think that is the important distinction here.  I believe that they are forecasting a lot less gas consumption in 2050 than we have today, so that 140 petajoules is 10 percent of a much smaller number than the amount of gas than the country consumes today.  I think it is important to note that that 140 petajoules is very similar to the 155 petajoules that the Torchlight study found to be the feasible potential Canada-wide in the future and that that represents about 3 percent of Canadian, current Canadian, fossil gas consumption.  So I think, really, the CER analysis is actually quite consistent with the Torchlight study in the estimate of 3 percent of current gas consumption that Mr. Elson was referencing.

MR. POCH:  Okay.  In your report, you suggest that Guidehouse overstated the difference in electric peak-demand impacts between electrification and diversified scenarios by approximately 40 percent because they assumed that the load shape for water heating, drying, and other end uses would be the same as for space heating.  Mr. Ringo took exception to that, and he responded, and they have just filed undertaking J2.4 to address that and provide you with Mr. Ringo's analysis:  Guidehouse states that you overestimated the impact of inappropriately using space heating load shapes for water heating and other end uses.  Specifically, they state that, when they -- when Mr. Ringo -- went away and did the analysis you suggested was appropriate, they developed and applied end-use specific load shapes where the result was a reduction in their estimated peak electricity demand of 10.2 percent rather than the 40 percent that he attributed to you, and that is in the electrification scenario, and 2.4 percent for the diversified scenario.

Have you reviewed their analysis and do you concur with that conclusion?

MR. NEME:  Again, I have reviewed it.  I haven't had the time to -- because it was only filed today -- to get into all of the assumptions and every single calculation.  It is a pretty extensive spreadsheet analysis.  But I believe I understand the approach that they took, and at a high level it seems reasonable, but I think it is important to understand some potentially confusing or misleading -- I don't mean to say Mr. Ringo was attempting to be misleading, but some kind of disconnections between the percentages that I referenced in my report and the numbers that they cite in theirs.

In particular, the 10 -- I believe it is 10.4 percent reduction in peak load for the electrification scenario and 2.4 percent reduction in peak load for the diversification scenario, the diversified scenario, those are actually pretty big impacts.  Bigger impacts than might at first blush seem.  In particular, when you apply those numbers, what you discover is that the difference in peak demand forecast between the electrification scenario and the so-called diversified scenario drops by about a little more than 7 gigawatts.  Put another way, the difference between the peak demand and those two scenarios drops by about 23 percent.  That is quite substantial.

When you consider that the current, most recent iteration of the Guidehouse analysis they suggest that the high electrification scenario is only about 6 percent more expensive, higher cost than the diversified scenario, if you then were to apply a 23 percent reduction in the electric peak demand and all the electric generation and transmission that would go with it, it wouldn't surprise me if that by itself, with no other changes despite all the other concerns we have with the study, might flip the result and make the high electrification scenario the lower-cost one.

Again, I don't know for sure whether that would be true, because I don't have the ability to run the Guidehouse model, and Guidehouse itself hasn't rerun the model with those changes, but it could be quite substantial.

The last point I make is that that net 23 percent reduction is -- in the difference in peak demand between the two scenarios may well be compatible with my 40 percent estimate.  My 40 percent estimate was just with respect to the contribution of the building sector to peak demand, whereas that 23 percent includes all sectors.

So it could be that there are other differences in the transportation sector, industrial sector, that account for those differences.

MR. POCH:  But in any event, you are saying even with accepting Mr. Ringo's analysis, what his number comes out to, the equivalent number to your 40, would be 23, and that alone in your view is likely to flip the result as to which scenario is less expensive societally.

MR. NEME:  I don't know if I'd say it's likely to flip.  I think there is a decent chance that it would flip, and if not, it would significantly erode the difference.

MR. POCH:  That is in addition to the other points you've made in your report, which I won't take you through at this time.

Thank you, Mr. Chairman.  Those are our -- that is the examination in-chief.  Mr. Neme is available for cross-examination.

MR. MORAN:  Thank you, Mr. Poch.

Mr. Ladanyi, you are next.
Cross-Examination by Mr. Ladanyi:

MR. LADANYI:  Thank you.  Good afternoon, Mr. Neme.

MR. NEME:  Good afternoon.

MR. LADANYI:  We have been in many proceedings together in the past, but actually never me cross-examining you or actually me in any active way being involved with you.  So it is nice to see you, and I am glad you have survived and you are back here to help us again.

So I represent Energy Probe, as you know.  First I want to touch on something that was just covered a couple of minutes ago with Mr. Poch.

So during direct examination with Mr. Poch you discussed comparisons between gas and electric heating appliances, and I would like to know what assumptions about electricity distribution rates are these based on?

MR. NEME:  The analysis that I was just talking about was an analysis that Enbridge had conducted or that Guidehouse, their consultant, had conducted for them, so I just based my analysis on the electric rate and gas rate assumptions that they were using.  I believe that they used Toronto Hydro's current time-of-use rates as the basis for the analysis and the impacts on the electric sector.

MR. LADANYI:  Thank you.  I will look to that.

So I just want to confirm with you that you are qualified as an expert in the field of energy transition, and the reason why I am asking that, because I was under the impression that the last witness that I cross-examined a couple of hours ago, I guess, now, Dr. Hopkins, was an expert in energy transition, but Mr. Mondrow objected to some of my questions about energy transition, so I am hoping that Mr. Poch will not object to my energy transition questions.

So I can start now, I hope, and we can go on and without any objections this time.

So the essential component of transition from gas to electricity is the electricity distribution system.  Until the distribution system is able to deliver the required energy to customers to replace the energy provided by natural gas, transition from gas to electricity cannot take place.  Do you agree with that?

MR. NEME:  Sure.  The electricity system, to the extent that it needs to be expanded to accommodate load growth from electrification, is going to have to make that transition itself.

I will note that currently the Ontario electric system is summer peaking.  So at least on the generation side and probably in many respects on the distribution side there is likely to be excess capacity, some head room, with respect to electrifying space heating, which is more impactful on the winter peak.  And I'd also note that if you move to cold-climate heat pumps, they tend to be actually a lot more efficient in cooling mode than the central air conditioners that they would displace, and might actually provide some peak load -- summer peak load reduction in the process.  But that is a near-term impact.

MR. LADANYI:  Thank you.  I actually agree with that statement.  Actually, I read quite a bit of your evidence, and there is many items that I agree with, so I am not going to go through all the parts where we agree.

Can we turn to page 20 of your evidence, and go to part C.  Keep going.  There is part C.  Thank you.  And you can see the last sentence in the first paragraph:
"And while substations and other elements of the electric distribution system may need to have capacity upgrades when enough customers electrify some parts of the electric distribution system will likely be able to accommodate significant electrification without upgrades, and the upgrades that are required will not need to be -- will not all be made at the same time."

And this is essentially exactly what you just said, isn't it?

MR. NEME:  Yes.  At least in my experience with numerous electric systems that have dozens or hundreds of substations and circuits, sometimes thousands, some of those circuits are near the limits on their capacity where demand is today.  Some of them have massive amounts of excess capacity.  And so it is really a question of where the electrification is happening and the pace at which it is happening in terms of the impacts on the electric distribution system, some -- depending on that pace and the location of the electrification, some elements of the system will need be upgraded sooner than others.

MR. LADANYI:  Thank you.

Can we turn to your response to M9-EGI-98.  This is your response to interrogatory from Enbridge.  And there, they asked you for the references on which you base your statements, and you are essentially basing these statements on, I would say, personal experience.  Would that be right?

MR. NEME:  That is fair.

MR. LADANYI:  Okay.  And, if you see the second-last sentence, it discusses the fact that this is really based on summer-peaking jurisdictions, which is what you just mentioned.  And I certainly agree with you that Ontario is currently a summer-peaking jurisdiction.

Did you listen to my cross-examination of Dr. Hopkins earlier today?

MR. NEME:  No.  I am sorry, I was not able to do that.

MR. LADANYI:  Very good.  So can we have exhibit K5.1, which is the Energy Probe compendium for panels 2 and 3 -- and you are panel 3 -- please.  Particularly, I would like to look at tab 2.  And this tab 2 is the submission from the IESO to the OEB in a proceeding or a consultation.  It is very it fresh; it is dated June 14, 2023, which is a month or so ago.  And if we can go to page 2; a little bit more, excuse me.

If you see the middle of the paragraph that is on the screen, it says:
"Based on the 2022 annual planning outlook, the IESO expects provincial system peak to shift from midsummer afternoons to midwinter midnight periods sometime in the mid-2030s, partially driven by increased overnight demand from EV charging."

Is that right?  I didn't quite read it right, but....

MR. NEME:  I see that.

MR. LADANYI:  So you agree that.  You have no reason to disagree with that, do you?

MR. NEME:  I do not.  It would not surprise me, given what I have seen in other jurisdictions.

MR. LADANYI:  So I apologize to the Panel and others in the audience.  I am going to have to ask some of the same questions that I asked Dr. Hopkins earlier, because I think they are very important questions and of concern to my client.

So according to the Ontario government, Ontario's population is expected to increase by 37.7 percent, or almost 5.6 million, over the next 25 years, from an estimated 14.8 million on July 1, 2021, to over 20.4 million by July 1, 2046.  So anyone looking at energy transition should have to look into the impact of providing energy to the new people living in Ontario.  Would you agree with that?

MR. NEME:  Of course.

MR. LADANYI:  Do you agree with me that increase in EV charging load -- and I can take you to tab 1 of my compendium, if you like -- but you would accept that EV can have an impact on the capacity of distribution system.  If you want, we can go through tab 1, but anyway, will you accept that EVs will have an impact on the capacity of the distribution system, by the way?

MR. NEME:  Absolutely.  I do think it is important to understand that EV charging is a very controllable load; not every kilowatt hour of it, but there is evidence from efforts to implement or manage charging or demand response programs targeted to EV charging that have suggested that it is a type of load where a significant portion of it could be effectively managed with good programs for consumers.  But, even with that, it is still going to have -- when the transition to electrification of the transportation sector happens at a massive scale, it is still going to have an impact on the system, including an impact on when peaks occur.

MR. LADANYI:  Earlier this year, OEB had a proceeding on the ultra-low overnight rate.  I don't actually have a docket number for it, but Energy Probe's submission there was that, if you have an ultra-low overnight rate aimed at EV charging, all you are going to do is eventually shift the peak to the night.  And, as we know now, IESO also agrees with my submission.

So what we have here is that the EV load is very, very serious and large.  Actually, let's have a look at tab 1, which is what you have on the screen now, DER integration.  And let's go to page 11, please.

On page 11 -- this study was completed by University of Alberta for EPCOR and it discusses the impact of different things that are coming up on the distribution system in Edmonton, but probably impacts in Ontario would be similar.  There is no similar study; that's why I am showing this, by the way.  It discusses, for example, the residential transformers. There are 20,000 in Edmonton; I would expect that there are probably at least 100,000 in Toronto.  And it shows that two Teslas charging on a typical street could overload the transformers.  So it is not an impossible situation; it's just that transformers will have to be replaced or upgraded.

Can we go to slide 14, please, key findings.  And here, it says that unprecedented demand from charging is going to result in two times to 10 times the addition of load, compared to a house.  And charging demand is what matters.  Only one EV can overload a standard service transformer.  I would expect that, in many communities in Ontario, this will be the case, as well.  So what will be required is that local distributors are going to have to upgrade their systems if there is going be any additional load, apart from EVs.  Okay?  So we've got EVs, and then you are going to suddenly bring in all of these other electrical appliances, which will be peaking, by the way, at the same time on winter nights, so we are definitely going to have problem.

As you know, there are 58 electricity distributors in Ontario that are regulated by the OEB, and I would expect that these would be applying for rate increases to pay for capital projects to upgrade their systems in the years to come.  Would you agree with that?

MR. NEME:  I am sure that, as the energy transition proceeds in the transportation sector, let alone in the building sector, all of the LDC are going to be analyzing their systems and identifying areas where upgrades in capacity are needed, and bringing forward proposals to make those investments that are necessary to enable that added load to be brought on their system.

Now, they should also, at the same time, be looking at all of the things that they can do to much less expensively manage the added load, through demand response or manage charging, or whatever you want to call them, other initiatives that can manage the load so that it is not all coming on at the same time, and therefore not putting quite as much strain on the system, and therefore not needing quite as much upgrade, or at least not as much upgrade as quickly.  They ought to be doing those things, looking at those alternatives in an integrated way and bringing forward the least-cost package of those approaches.

MR. LADANYI:  I agree with you, actually.  I believe that most of them are looking at this.  But, to manage those loads, they are going to need a lot of expensive investments, such as advanced distribution management systems, fault location and isolation systems, and voltage optimization systems.  All these things cost money.  And so, yes, they could save some money by not, let's say, upgrading their conductors, or transformers, or circuit breakers, but they will have to spend money in other areas.  And we don't know exactly, right now, how much this is going to cost, do we?

MR. NEME:  Well, I don't think anyone knows precisely what the transition is going to cost far into the future, because it is certainly an evolving economy.

MR. LADANYI:  Now I would expect, and I have been involved in proceedings at the OEB for a long time, as you have, that if there is all kinds of investments being made by a distributor, that rates are going to increase, and they are probably going to increase more than the rate of inflation.  Would you expect that the rates for electricity distribution in Ontario will likely increase faster than the rate of inflation over the next 10 years?

MR. NEME:  I am sorry, you said over the next 10 years?

MR. LADANYI:  Yes.

MR. NEME:  I don't know whether that will be the case or not.  Even if they were making these additional investments and limiting it, limiting those additional investments through smart application of demand-response initiatives, those added costs you have to understand by themselves would add to rates.

On the other hand, you are going to be getting a lot more revenue back from the added kilowatt-hours being sold every year.  And the question is whether the downward pressure from the added revenue would offset the upward pressure from the added capital investments.  And that is a really complicated calculation to perform, and you need to -- and will probably need to be performed by anyone coming forward with these proposals.

MR. LADANYI:  Without telling something out of turn, maybe I should mention that I had exactly that discussion at a Toronto Hydro stakeholder meeting with Toronto Hydro staff a few months ago.  And we will see how this turns out because, when the Toronto Hydro for example files their application, I think it is going to be late October or November, we will see whether there will be any proposed increases in distribution rates.

But I don't disagree with you.  I don't know where this is going.  There is a high level of uncertainty; that certainly is the case.  But whatever rate increases there are, would that change the economics of conversions from natural gas to electricity?

MR. NEME:  To the extent that there are changes in rates, whether on the gas side or the electric side, that will obviously have an impact on an analysis of the customer economics of electrification.  But which direction that impact will go is difficult to say.  Again, it depends on whether rates are going up or down in the electric sector in the near term as a result of capital investments, and as well as the impacts of added load as we just discussed.

It will also depend on what happens with natural gas prices.  It will depend on whether the gas system is beginning to invest in, for example, blending RNG in with fossil gas, given the fact that RNG is a lot more expensive today and is likely to be for the foreseeable future.  That could have an impact on the other side.  It is a complicated calculation that is going to be a function of a variety of potentially changing numbers over time.

MR. LADANYI:  Do you think that energy transition should be a cost-as-no-object project for Ontario and Canada?

MR. NEME:  I think if you believe that you need to achieve net zero greenhouse gas emissions to stabilize the climate by 2050, that that becomes the starting point and the foundation from which all planning proceeds.  And then you need to figure out, well, what is the least cost, least risk path to get from here to there.

If you are asking me personally, if I think it is okay to not reduce greenhouse gas emissions to levels required to stabilize the climate because it costs more?  My personal belief is -- or my personal answer to that would be no.  I think the climate crisis is an existential crisis that needs to be addressed.  And the question is what is the best pathway to addressing it.

MR. LADANYI:  So would you agree with me that if costs become too high, an electricity rate increase is too large, if industry is shut down because of energy costs and jobs are lost, that governments may slow down energy transition or possibly even abandon it altogether?

MR. NEME:  It is hard to predict politics, something I have come to appreciate increasingly over the last five or 10 years.  But let me say this:  The IESO did its own analysis recently of a high-electrification pathway that got to net zero emissions, economy wide in Ontario, by 2050.  And that analysis suggested electric rates would have to go up by 20 to 30 percent.  That is a non-trivial increase, but it is not a break-the-bank, generally speaking in most cases, level of increase.

And for many customers who are switching off of fossil fuels, even with that higher electricity price, they will end up spending less because of the efficiencies you get with electrification that I discussed in -- earlier, with Mr. Poch.

So no, I don't think that there is a huge risk of massive costs on the electric grid that are going to, you know, bring the economy, you know, crashing.

MR. LADANYI:  We discussed a few minutes ago about an Ontario population increase.  Let me give you another scenario:  Suppose that distributors, electricity distributors are unable to provide the additional energy for all of the new people living in Ontario.  Should these people be stranded?  Or should Enbridge continue to provide some energy to them?

MR. NEME:  That is a hypothetical that is hard for me to imagine, that an electric distributor is going to say, I am sorry, we can't connect your house to the grid.  I just don't see that as a likely possibility, that any electric distributor wouldn't have planned for the added capacity that is necessary to enable those connections.

MR. LADANYI:  I will ask you a scenario question which got Mr. Mondrow really upset, but I will try it.  And, you know, I hope that Mr. Poch is not going to be upset by this.

So I have been working in the Ontario energy business for 49 years.  So, based on my experience as an engineer and accountant in the regulated energy utility business, I think the following scenario which I will describe to you is a likely scenario.  And now you can disagree with it, but I would like your comments, whether you agree that it is a possible scenario.

And the scenario is this:  Because of electricity distribution rate increases, the cost of heating with electricity is far higher than any energy transition expert like yourself predicted.  For various reasons, heat pumps do not work as well as energy transition experts predicted, and the public is angry.  And, by the way, this happened already in the UK; it is currently happening there.

Then people who cannot afford to heat their homes in winter start cutting down trees in city parks for firewood.  This has already happened in Germany, by the way.  Public opinion turns against energy transition and net zero.  New governments are elected on the premise -- promise, sorry, to slow down energy transition and abandon net zero goals  And Enbridge continues to distribute natural gas in Ontario well past 2050.

So do you agree that this is a possible scenario?

MR. NEME:  No, I think it is not a very -- well, there are many different pieces to what you just said.  Is it possible that Enbridge is still delivering some gas past 2050?  Sure.  What that gas looks like, what it is comprised of, you know, it is likely to be different than today.  But I think that is eminently -- that is likely.

All of the other kind of -- or many of the other hypotheses that you put out there, I struggle with.  You know, in my own home state of Vermont, we are installing more than 10,000 -- 10,000 to 12,000 heat pumps a year in a state with 300,000-odd households.  The state of Maine is installing over 20,000 a year, with a population that is roughly double ours, but only 1/10th of Ontario's.

Do all of those heat pump function exactly as they were originally predicted?  No.  But those are also -- you know, there is a lot of early adopters in there, and we know from personal and I know from personal experience that the technology is getting better.  My office in Vermont is heated entirely with cold-climate ductless mini-split heat pumps, with no back-up system, at all, and it functions just fine.  We have never had an issue down to minus 20 Fahrenheit.

So we know that that technology is getting better.  Is everything perfect right now, or is there going to need to be some evolution of technology over time?  Sure.  Everything is not perfect yet, and technology is going to have to evolve over time, but it is.  So I don't see those kind of doomsday scenarios that you are laying out as very likely.

MR. LADANYI:  I am not against heat pumps.  I think heat pumps are probably wonderful.  But I think that people who are installing heat pumps are expecting that they will save money, and it might turn it out that they will not save money if electricity rates are much higher than they are now.

MR. NEME:  It will depend on how much higher the electric rates are, and it will also depend on what the gas rates are.

MR. LADANYI:  Certainly.

MR. NEME:  But, based on what they are today, based on my own analysis and Enbridge's analysis that I referenced earlier, heat pumps are less expensive than a gas furnace today.

MR. LADANYI:  Yes, but I am talking about the total cost, let's say, 5 or 10 years from now.  That is what I am discussing.  Before I entirely leave this, you know, you can -- Mr. Shepherd but a few days ago was discussing how he was going to advise his clients, which are the school boards, to immediately replace their heating system from gas to electricity to avoid stranded costs.  Can you see a situation whereby the school boards replace their heating system right now and find out that in 2033 their costs are much higher than they expected and they all did this because they were going to avoid stranded costs in 2043?  Do you think this is a possibility?

MR. NEME:  Well, I think you have to be careful about something in that hypothetical.  So is it possible that they will be paying higher electricity prices in 2033 than they are today if they were to switch today?  Sure.  But the question is not whether electricity prices are higher in 2033 than they are today; it is how they compare in 2033 to the alternatives on the gas system, including the much higher carbon tax that is going to be in place than exists today.  That is the counterfactual that those schools should be comparing themselves against.

MR. LADANYI:  I am glad you mentioned the carbon tax.  We had discussed earlier with Dr. Hopkins the possibility that governments change.  So a new government could be in place that will essentially get rid of the carbon tax or maybe a government will be in place to increase the carbon tax.  We really don't know.  There is a high level of uncertainty about the carbon tax, I would say.  Would you agree with that?

MR. NEME:  I would agree that governments can change and policies can change.  Whether there is a -- I don't know that I would agree to your suggestion that there is a high level of uncertainty about that.  And then I would also note that there are also other issues besides the carbon tax, you know, around what gas commodity costs are going to be -- We have seen very significant spikes in them recently, although they have come back down -- and what other investments the gas utility is going to need to make on its side that will add cost to its system and its customers if it is going to decarbonize.

MR. LADANYI:  Thank you, Mr. Neme.  These are all my questions, and you were a very helpful witness.  I think we had very interesting discussion.  Thank you, Panel.

MR. MORAN:  Thank you, Mr. Ladanyi.  Mr. Mondrow, I notice that Dr. Hopkins is here, and, throughout complete oversight, I know that Mr. Elsayed had a question.  I forgot to give him the opportunity to do that.  So, with my apologies, I wonder if we can allow Commissioner Elsayed to pose his question.  Blame it on the rookie presiding commissioner, if you like.

MR. MONDROW:  Mr. Ladanyi may have some questions for him.
PANEL 2 - ENERGY TRANSITION – IGUA M8, resumed.

Asa Hopkins; Previously Affirmed.

Questions by the Board:


MR. ELSAYED:  I only have one question, very short question.  Based on your experience with benchmarking and practices in other jurisdictions with energy transition, can you summarize for us some of the key lessons learned that we can benefit from here, in Ontario?  And am just looking for a high very-level summary.

DR. HOPKINS:  Are you thinking primarily in the sort of pathway study range or more --


MR. ELSAYED:  Or any other.

DR. HOPKINS:  All right.  It's a big, broad question, so give me a second.  Some principles:  Working with a range of scenarios and analysis talks about --


MR. ELSAYED:  Some of the things that may have worked and some of the things that may not have worked.

DR. HOPKINS:  Right.  I would say there are sort of process-related insights around engaging with stakeholders.  I talked about that a little bit here, about getting or to putting processes in place that enable stakeholders from a wide range of perspectives to have buy-in and understand and trust the process.  So I would set aside that piece of it.  You can go there again if you want.  Unfortunately, most of the examples to work with there are examples of that not working as well as one might like.  Right?  It is an aspiration, to try to do well in that.

Another thing that I think is an area where analyses and processes could do better has to do with really thinking through what the customer side of this looks like.  It's easy to say, Ah, we have got this energy system, and let's just pull all the levers.  Right?  But what is it actually going to concretely take to do this?  What does it look like from a homeowner perspective, from a commercial building owner perspective?  What level of hassle and cost and such are involved?  Right?

I know from personal experience, living in a fully electrified, weatherized house that used to be on gas, that it was a bunch of work.  Right?  It was a bunch of stuff that came up.  We found asbestos, right?  There is just stuff.

So thinking through, like, what does that actually mean when you are thinking about -- you know, it is easy to say, oh, folks will switch fuels.  Right?  Well, that is like a big choice for folks, right, and thinking through what does that mean, what the real impact of different costs will be for different folks.  Another area -- unfortunately, it is lot easier to list places where people could do better -- but distributional analysis, you know, what are the impacts on low-income or disadvantaged communities and really sort of breaking that out and trying to get a handle on what happens in the course of energy transition.

Do you -- you know, what kinds of assistance are most helpful to those folks at different times?  Is it help with covering bill costs?  Is it help with capital costs?  Does it make more sense?  Say your jurisdiction is on an electrification path; does it make more sense to try to get those folks who would otherwise maybe absent some policy intervention be among the last to be able to electrify because they are renters and they don't have control over the capital in their, perhaps, substandard housing, et cetera.  Right?  Do you provide extra assistance up front so they are not the last on the system?  How do you think about that?

I think there are jurisdictions that have -- you know, the approaches that seem to work best, to my mind, are in places where folks take a little more of a planning mindset and less of a markets mindset, if that makes sense.  Right?  You know, some jurisdictions are -- stereotypically, Vermont and Texas, right -- amongst U.S. states, some states are very, take a very strong sense of we are going to develop a sort of a collective solution, and we are all going to buy in and move forward.  Other places are sort of more individual initiative and we will send the right cost signals, and the market will work it out.

My general sense is that there is enough market failures in this space in general in terms of split incentives between landlords and renters and folks with -- you know, not really seeing the systemic level impact of their actions in terms of, you know, the gas system is a system that serves everybody, the electric system is a system that serves everybody.  It doesn't make sense to be the last person still doing something in a large system, that pure, you know, we will just send everybody the right price is -- I think is going to be somewhat less effective, particularly given time constraints.

Politically it has seemed to be hard, maybe less so in Canada, more so in the U.S., to actually put a real honest-to-goodness price on carbon and have it be high enough to really drive -- to change customer behaviour.  Much more impact has from taking the revenue from carbon price to the extent it exists and using it to address market failure specifically in terms of offering incentives or low-interest loans or concretely using those funds in some particular way, sort of modelling and thinking through how that would work.

Generally, the places that have taken a careful look and really tried to dig into the details in open processes where you really have a chance to talk it through are -- the conversations can move faster and be more productive there.  It is challenging when the state is doing one set of analyses and the utility is doing another set of analyses and the stakeholders are doing yet some third set of analyses because they don't trust either of the other two, you know, having buy-in from everybody, that we are all working with the same set of facts, can carry a lot.  I am sure I could continue, but I am happy to stop there and see if you have any particular follow‑ups to that.

DR. ELSAYED:  No, that is very useful, Dr. Hopkins.  Appreciate that.

MR. MONDROW:  Mr. Chair, Dr. Hopkins indicated he's trying to think of more.  If it would assist if he does think of anything else we would be happy to provide that by way of undertaking.  I don't know if there is anything else, but it seemed he was, you know, kind of off the top of his head.  If it would be helpful, he can consider the question further.

DR. ELSAYED:  That would be helpful.

MR. MORAN:  Yes, that will be fine, Mr. Mondrow.

MR. MILLAR:  Why don't we mark that then, Mr. Chair, has J5.2.
UNDERTAKING NO. J5.2:  IGUA'S DR. HOPKINS TO PROVIDE SUPPLEMENTARY RESPONSES, IF ANY, TO THE BOARD'S INQUIRY ABOUT LESSONS LEARNED REGARDING ENERGY TRANSITION IN OTHER JURISDICTIONS.

MR. MONDROW:  Thank you, sir.

MR. MORAN:  Thank you, Dr. Hopkins.  With that I think we are adjourned for the day and we will resume tomorrow all virtual at 9:30, so we won't see each other in this room, but we will see you on camera.
--- Whereupon the hearing adjourned at 4:37 p.m.
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