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Monday, March 20, 2017
--- On commencing at 9:35 a.m.
DECISION:

MS. LONG:  Please be seated.  Good morning, everyone, and welcome back.  The Board continues to sit today in EB-2016-0152.


Before I ask for any preliminary matters, the Board has something that we would like to deal with, and that is the settlement proposal that was filed by OPG on January 30th, 2017.


OEB Staff filed a submission on February 3rd, 2017 in which it submitted that the outcomes arising from the OEB's approval of the issues settled and partially settled would adequately reflect the public interest and would contribute to due just and reasonable rates.  OEB Staff further submitted that the explanation and rationale provided by the parties was adequate to support the settlement proposal.


OPG provided a presentation of the settlement proposal to the Panel and filed a revised settlement proposal on March 6th, 2017 in order to reflect a minor clarification.  No parties opposed to this clarification.  Therefore the Panel will accept the settlement proposal as filed on March 6th, 2017.


Are there any other preliminary matters that we need to deal with?  Mr. Smith, you first?

Preliminary Matters:

MR. SMITH:  There are two preliminary matters, Madam Chair, that I would just raise.  The first is by way of information update.  Parties will have seen that over the last week OPG filed some 15 answers to undertakings.  There are a few that are outstanding, including a number of undertakings relating to the IESO, and we hope to have those in very soon.


The second preliminary matter relates to the schedule for this morning.  I understand from Board Staff's canvass that we may be a little bit ahead of schedule, that Staff and counsel for Bay of Quinte may not take their full allotment of time, which would mean that we would be looking for someone.  I believe that Dr. Schwartz from Energy Probe has volunteered to be the next man up, which is fine from our perspective.


We did receive this morning when we came in a compendium from Energy Probe that we've not yet had an opportunity to review.  We also received from Energy Probe some time ago -- and I did see that it's in their compendium -- a memo which asks OPG to look at certain propositions as they've compared the work done by LEI and the work done by Pacific Economics.


We'd actually have -- now had the chance to prepare a written response to that.  That's going to come in this morning.


The net effect of those two things is we would ask the Board for an additional ten or 15 minutes of break this morning, which should give us an opportunity to review Dr. Schwartz's compendium, and I think we would then be in a position to proceed with his cross-examination, subject to, obviously, people continuing to be ahead of schedule.


MS. LONG:  All right.  That's fine.  So we're planning to take our first morning break around 10:50, so why don't you take 40 minutes at that break, and that should give you some time to review the material.


MR. SMITH:  Perfect, thank you.


MS. LONG:  Okay?  Thank you.


Mr. Millar, are there any preliminary matters?


MR. MILLAR:  No.


MS. LONG:  Okay.  Then Mr. Smith, can you introduce your panel?


MR. SMITH:  Yes, thank you very much, Madam Chair.  We have Mr. Pugh, Mr. Fralick, and Ms. Julia Frayer from London Economics with us this morning.  I'm in your hands.  Mr. Pugh and Mr. Fralick previously testified.  I'm not sure whether they should be reaffirmed or not.  If not, then I would simply ask that Ms. Frayer be affirmed.


MS. LONG:  Yes, let's affirm Ms. Frayer.

ONTARIO POWER GENERATION - PANEL 2A(i)
Chris Fralick,

Randy Pugh, Previously Affirmed;
Julia Frayer,  Affirmed.

Qualification of Witnesses

Examination by Mr. Smith:


MR. SMITH:  Thank you.  Mr. Fralick, maybe I should ask you to begin.


Set out in Exhibit A1, tab 9, schedule 1 are the panel responsibilities, and on behalf of OPG do you adopt the evidence and answers to interrogatories and undertakings set out as they relate to panel 2A(ii)?


MR. FRALICK:  I do.


MR. SMITH:  Ms. Frayer, let me turn to you if I could.  I understand that you are a partner and managing director at London Economics?


MS. FRAYER:  Yes, I am.


MR. SMITH:  Can you describe for the Board what your main responsibilities are at London Economics?


MS. FRAYER:  I lead many of the firm's consulting engagements as they relate to market analysis, market design, and regulatory and policy questions in the energy sector space, and that of course includes regulatory analysis, such as the total factor productivity study that we performed that's the focus of my appearance here today.


MR. SMITH:  Just turning to that total factor productivity study, what was your role in connection with that analysis?


MS. FRAYER:  I oversaw and supervised that total factor productivity study.


MR. SMITH:  Now, just before we come to that study, just let's talk briefly about your background and qualifications.


I understand that you have undergraduate and graduate degrees in economics from Boston University?


MS. FRAYER:  Yes, that's correct.


MR. SMITH:  And you began your career as an investment banker, I understand?


MS. FRAYER:  Yes.  Please don't hold it against me.


MR. SMITH:  You then moved to the field of economic analysis, and I see from your CV -- and just pausing there, members of the Board, Ms. Frayer's CV can be found for the record at Exhibit A1, tab 9, schedule 2.  It begins at page 7 and continues for roughly 40 pages thereafter.


You have a specialization in economics and the evaluation of infrastructure assets; is that correct?


MS. FRAYER:  Yes, that's one of the areas of specialty, but more broadly, for the last 20 or so -- almost 20 years I've been working on energy sector issues, commercial issues, regulatory issues that span all kinds of economic questions and problems as they relate to infrastructure assets.


MR. SMITH:  So you prepared as you indicated a total factor productivity analysis in this case.  Can you tell the Board what experience, if any, you've had in preparing studies such as that before?


MS. FRAYER:  Total factor productivity analysis is an important element of incentive rate-making, and I've worked on a number of incentive rate-making cases in the past, here in North America but also abroad.  We've done a total factor productivity analysis and quantitative analysis related to that here in the past for the electric distributors, I've worked on it myself, as well as in the province of Alberta, where incentive rate-making is now moving into its second generation of regulation.


We've also worked on incentive rate-making for a variety of assets, and that has involved looking at productivity trends as well in the U.S., in Australia, in Europe as well.  Many countries across Europe have adopted various forms of incentive rate-making in the last two decades, and we've participated in that.


Some of my work is regulatory-focused, but in other instances it's also commercially focused, where we've been asked to advise lenders or those interested in buying assets that are under this type of regulatory regime and who want to understand the regulatory risks and the financial consequences of incentive rate-making.


MR. SMITH:  On your CV you also -- and as you just indicated, you have experience also in the area of market design and other expert economic advisory services.  Can you tell the Board a little bit about that experience?


MS. FRAYER:  We've been involved as a firm, and I myself personally here in the province of Ontario since we stepped into the process of reforming the electricity sector and deregulating in the late 1990s.  And as part of my work here, I’ve worked closely not just with the regulated side of the business but also the unregulated side of the business, and that involves a variety of skill sets and analysis; understanding, for example, the generators, working with the generators and how they perform and operate within the markets that have been designed to facilitate their operations, advising on actual market rules in the wholesale power markets.

I do a lot of work also on a variety of quasi- regulatory issues like market power issues, when it comes to the generation resources.

So all that kind of folds in under that spectrum of business practice area for the firm.

MR. SMITH:  And I understand, Ms. Frayer, that you have testified and been qualified as an expert economist before this Board.

MS. FRAYER:  Yes, I have.

MR. SMITH:  And I understand that you have been qualified and testified as an expert before the Alberta Utilities Board.  Is that correct as well?

MS. FRAYER:  Yes, I have.

MR. SMITH:  And similarly, you've been qualified in the United States on numerous occasions before FERC and various state regulatory agencies?

MS. FRAYER:  Yes, that's correct.

MR. SMITH:  Does your curriculum vitae accurately reflect your areas of specialization and past experience?

MS. FRAYER:  Yes, I believe it does justice to that question.

MR. SMITH:  It also covers various speaking engagements you've had dating back some 15 years or so?

MS. FRAYER:  Yes.  It probably doesn't cover my entire career with London Economics, but definitely goes back some years.

MR. SMITH:  Members of the Board, I would propose to tender Ms. Frayer as an economist to give expert evidence in the area of economic analysis and valuation of infrastructure assets, such as generating assets, as well as in the area of market design, market rules, and including in her area of expertise, expertise in the development of total factor productivity analysis such as filed in this proceeding.

MS. LONG:  Thank you, Mr. Smith.  Does anyone have any questions that they wish to ask Ms. Frayer in respect of her qualifications?

MR. MILLAR:  Madam Chair, if I may?  I just have a couple of questions.

MS. LONG:  Mr. Millar.
Examination by Mr. Millar:

MR. MILLAR:  Good morning, Ms. Frayer.  My name is Michael Millar.   I am counsel for Board Staff.  Welcome to the Board.

MS. FRAYER:  Good morning.

MR. MILLAR:  I have just a couple of questions specifically regarding your experience with regard to total factor productivity.

I'm just looking through your CV, and I want to make sure I have all the references correct.  Could you turn to page 12 of 75, it looks like, of the exhibit, your CV?

I wonder if I have a slightly different version here.  If we can scroll down a little ways, there is a reference to OPG, and I wonder if I have a previous version of  -- that looks like it there.  Okay, thank you.

So that's page 12 of the PDF, and you see the reference to OPG there, and work you've done on recommending an X factor for I minus X formula?

MS. FRAYER:  That's correct.

MR. MILLAR:  That's this case, is that right?

MS. FRAYER:  Yes, that's correct.

MR. MILLAR:  And the report you prepared for this case was part of that work?

MS. FRAYER:  Yes.  That work has continued for a number of years, but that's correct.

MR. MILLAR:  If we can flip two pages ahead, it’s probably page 14 would be my guess -- yes, we see Ontario Power Generation there again, and we see "prepare report, empirical analysis of total factor productivity trends in North American hydroelectric generation industry."  That's a previous iteration of the report you filed in this proceeding?

MS. FRAYER:  This is actually the preparation of the report for this proceeding, and it does mention in the description the previous report that we filed in 2014.  So the mention above that you had seen on the prior page is more related to the ongoing proceeding in terms of testifying, responding to data requests and so forth.

This reference is to the preparation of the report itself.

MR. MILLAR:  Understood.  But we're talking about the same report?

MS. FRAYER:  Yes.

MR. MILLAR:  Can you flip to page 22, please?  And at the bottom, here again we see a reference to work for OPG in preparing a report, empirical analysis for total factor productivity trends, et cetera.  This is the same report?

MS. FRAYER:  This is the same report encompassing also the earlier version, because this is the December 2014 --

MR. MILLAR:  Okay, understood.  If we go to page 29,  at the bottom there is another reference to OPG.  You were engaged by OPG to consider the applicability of PBR to the regulated assets of OPG.

Do I understand this was sort of a predecessor to the current proceeding; is that fair?

MS. FRAYER:  I think a that's a potentially reasonable way to describe it.  We were asked by Ontario Power Generation at that time to look at the applicability generally of different incentive rate making models to Ontario Power Generation as a whole, and it was -- I think in that instance, it was a Board Staff-led process.  We didn't appear before the Board officially.

MR. MILLAR:  That's right.  It was a consultation process by the Board, but you participated in that.  And then what followed from that was the report that you -- eventually what followed from that was the report you filed in this proceeding?

MS. FRAYER:  Well, my understanding is the report we filed in this proceeding was a specific request made of OPG by the Board after the first proceeding -- the first consultation, if you will, where incentive rate making models were discussed more generally.

MR. MILLAR:  Could you flip to the next page, please?  And then at the top we see OPG again, and again a reference to the report, empirical analysis of total factor productivity, et cetera.  That is the same report we have here?

MS. FRAYER:  Yes, that appears to be a duplicate.

MR. MILLAR:  I think we went through perhaps six references to OPG.  Those are all essentially -- with the possible exception of the one that was a Staff consultation, those all relate to the same work for the same report?

MS. FRAYER:  The same work stream, yes, sir.

MR. MILLAR:  Could you turn to page 39, please -- actually first on page 38, we see OPG again.  Could you tell me what this one was about?  Is this also related to the Staff consultation, or was this different work?

MS. FRAYER:  Yes, this was also related to the Staff consultation -- leading up to the Staff consultation.

MR. MILLAR:  Thank you.  If you go to the next page, page 39, here's a reference to Fortis Alberta, which I think I heard you discuss in your discussions with Mr. Smith, and this was a TFP report you prepared for -- I guess it was the Alberta Utilities Commission?

MS. FRAYER:  This was a wide scope of analysis that we prepared on behalf of Fortis Alberta for the Alberta Utilities Commission that looked at recommendations for the X factor, so there was a discussion of TFP trends, but also looked at other components that go into incentive rate making because this was a first generation -- what they call a generic proceeding at the time for Alberta Utilities Commission affecting all electric distributors in the province.

MR. MILLAR:  Okay.  But that did include a report that looked at TFP?

MS. FRAYER:  It did look -- it did include recommendations regarding total factor productivity and setting of the X factor, yes.

MR. MILLAR:  Thank you for that.  As I went through your CV, which was is very extensive certainly, I didn't see any other specific references to reports on TFP that you had prepared.  Are there other TFP reports that aren't reflected in your CV?

MS. FRAYER:  We've worked on analyzing and considering what kind of analytics should go --and total factor productivity studies are part of it, for setting an incentive rate making reference to the Canadian Electricity Association right below this is a good example.  There was a lengthy paper and also a presentation that we made at the CAMPUT Conference in 2011.

I suspect this was supposed to be loosely in chronology, but there was also work a few pages down that we made -- that we created for the coalition of large distributors here in the province of Ontario as well, that looked at total factor productivity trends.  Specifically, this was in relation to the third generation of incentive rate-making here in the province, so total factor productivity featured extensively in my work in London Economics work at the time.

There are also other examples in here.  We've worked more recently -- or more recently and even before the Fortis Alberta work in Alberta as well on incentive rate-making for ENMAX Corporation, which was one of the first entities in the province of Alberta to put together an incentive rate-making plan.  They call it a formulaic-based rate-making plan, an FBR, but they preceded the generic proceeding and they had a reopener that occurred also that we worked on after 2007.

We've also worked on total factor productivity analyses in support of general rate-making considerations and evaluations in the earlier 2000s.  As incentive rate-making was changing in the U.K. there were reforms being done, and some of our clients were investors in the utilities and wanted to understand total factor productivity trends.  That should be covered in here.  It may have been covered in more general terms than simply referring to total factor productivity because our focus wasn't just limited to that.

MR. MILLAR:  Okay.  That's very helpful.  But just so I'm clear, when I say how many cases have there been where you've prepared a TFP report that looks at what the specific inputs and outputs should be for a particular other utility or sector, is that what we were just talking about, or were these more broader reviews of TFP within the greater context of IRM?

MS. FRAYER:  They could encompass and straddle both, where we were asked to do our own independent analysis of total factor productivity trends and also to review analyses that have been put together by others.  So they may not have resulted in an investigatory or regulatory proceeding such as this, but they would have involved independent quantitative analysis.

MR. MILLAR:  Okay.  Thank you, those are my questions, Ms. Frayer, and I have no objections to Ms. Frayer being qualified.

MS. LONG:  Thank you, Mr. Millar.  The Panel is prepared to accept Ms. Frayer as an expert in those areas as articulated by Mr. Smith, and as will be reflected in the transcript.
Examination-In-Chief by Mr. Smith:


MR. SMITH:  Thank you, Madam Chair.  I have an examination-in-chief that I would propose to go through that I hope is of assistance to the Board.

MS. LONG:  Thank you.

MR. SMITH:  Ms. Frayer, you prepared a report, pre-filed evidence, which can be found at Exhibit A1, tab 3, schedule 2, attachment 1.  Do you have that?

MS. FRAYER:  Yes, I do.

MR. SMITH:  Can you just start by at a high level telling the Board what a TFP study is?

MS. FRAYER:  A total factor productivity study will be a historical study of productivity trends, and I use the word "trends" because what it's meant to look at is not absolute productivity levels but the changes over time in those productivity levels.


Specifically, the total factor productivity, as the name implies, is meant to look at the overall productivity growth trajectories of a firm or perhaps a group of firms or an industry, and so in doing so it's looking at the relationship between the total quantities of inputs that are used by that firm or that industry relative to the total quantities of outputs that are produced by that firm or industry.

So kind of in a nutshell it's a historical analysis, a time-based analysis, that looks over a certain period of time and first calculates indexes that represent total quantities of inputs to outputs and then looks at the change in those indexes -- indices over time in order to capture the trend or growth rate.

MR. SMITH:  Let's turn specifically to the total factor productivity analysis you undertook in this case.  What were your key findings?

MS. FRAYER:  We studied the hydroelectric generation sector and the total factor productivity trends for that sector.  Specifically we included in our industry 17 firms -- that's including OPG, and those -- the other 16 firms are all U.S.-based hydroelectric generation operated.  We studied the time frame of 2002 through 2014, and over that time frame we estimated an average TFP growth rate of negative 1.01 percent.  That's under the -- I would call it the conventional average method where we use natural logs.

We also used a trend regression method too in order to test and ensure that there isn't any biases embedded in the start and end year of our forecast time frame, and that yielded a slightly more negative TFP growth rate of negative 1.18 percent for the industry.

MR. SMITH:  And was that result, that negative result, surprising to you?

MS. FRAYER:  It was not surprising.

MR. SMITH:  Why not?

MS. FRAYER:  The reason it was not surprising is that we were studying the hydroelectric generation sector, and as we were looking at the inputs and the outputs, one could hypothesize about the trajectory of that relationship.

Let's start with the outputs.  The production or electrical output from hydroelectric resources, it will vary from year to year, but over the longer-term it's designed to specific production level.  And that's captured, actually, initially when the plant is first designed, when it's first built.  There might be some subtle improvements over time as efficiency projects are taken advantage of.  But generally it's fairly constant over time, the output.

Then if we look at the inputs, the capital stock, the capital quantities that are deployed to produce electricity, those are also stable, constant, really, over time, because the capital is -- the majority of the capital is deployed at the time the plant is actually built and then remains in place from year one through decommissioning and is able to produce the same services over time generally as it was initially designed.

But then the last big input which represents operations and maintenance costs, well, that tends to actually increase in time once we get to the portion of the life cycle of hydroelectric generation that we are interested in evaluating with respect to OPG, which is mature hydroelectric power plants that have been in operation for many years.

And I think in one of the interrogatories we may have introduced this concept that engineers frequently talk about, the bathtub curve, which basically shows the trajectory of operations and maintenance spending as it aligns with the life cycle or lifetime of these hydroelectric resources.

And in order to continue to be able to provide for this -- output levels based on initial design they need to be constantly maintained and upkept (sic).  And so we would be expecting an increase in total quantities of O&M spending, and as such that would mean some of the inputs are going up, the output is steady and constant, so that would imply mathematically a negative total factor productivity.

MR. SMITH:  You have filed in this proceeding the report that we referred to a minute ago.  You also filed a memo at Exhibit A1, tab 3, schedule 2, attachment 6 dated December 22nd.

That responds to the initial report prepared by Pacific Economics, if I understand correctly; is that correct?

MS. FRAYER:  Yes.

MR. SMITH:  Okay.  And as I understand it, Pacific Economics also filed a response to your memo, so we have some back and forth.

What I would like to do, Ms. Frayer, is just if you could highlight for the Board what you see after this considerable exchange of documentation to be first the areas of agreement between yourself and Pacific Economics.

MS. FRAYER:  I think there are lots of areas of agreement between us, between myself and Dr. Lowry.  The first agreement I think is kind of a high level agreement, but an important one to this case, which is that hydroelectric generation is not the same as, for example, electric distribution, which the Board has a lot of familiarity with regulating under incentive rate making.  And I think Dr. Lowry finally made that point as well in a number of instances in his reply memo that was filed in February.

MR. SMITH:  Why does that area of agreement matter, in your view?

MS. FRAYER:  Well, I think from a practitioner's perspective in doing total factor productivity study, one wants to make sure the quantitative analysis captures correctly the industry.  So I think it's important to not be swayed by necessarily the specifics in terms of techniques and approaches used in other industries, if you recognize there are differences.  So for me, it’s a very important element of agreement final -- I guess final agreement that we can come to, because it means we want to be careful and cautious in how we think the total factor productivity study results should compare.

MR. SMITH:  Can you briefly summarize the other areas of agreement?

MS. FRAYER:  There are actually five other areas of agreement that I tried to kind of brainstorm through in my preparation for today.

One other area I think of agreement at this point is that the drivers for achieving productivity improvements are different again, are more limited for hydroelectric generation facility as compared to say an electric distribution or gas distribution network, and the reason is fundamental to how these assets are designed, constructed, and operated.

A hydroelectric generator can't simply expand its production to meet demand from new customers, like a network might be able to.  Usually, hydroelectric facilities for the most part have their productive capabilities fixed at the time the plant is designed and constructed.  So volume growth, which is sometimes considered a major driver for productivity growth of network industries, is not applicable to hydroelectric generators.

The third area of agreement relates to what kind of inputs one must study to do a total factor productivity analysis.  I think Dr. Lowry and I can both agree you have to look at capital inputs, and you have to look at non-capital inputs like operations and maintenance.  And that will include of course labour involved in that as well.

I believe Dr. Lowry and I also generally agree on the peers for Ontario Power Generation, and I'm cautious in the use of the word "generally."  I think there are some subtle differences, but I wouldn't call them major.  We both look to U.S. counterparts to Ontario Power Generation to develop an industry grouping.  We had 16 other companies that we included in our industry grouping other than OPG, and that included a couple of non-investor-owned utilities, municipally-owned federally-owned entities that own significant hydroelectric resources in the U.S.

I believe Pacific Economics Group didn't include those non-investor owned utilities, because that data would have required additional data outside then FERC form 1 source of data, but they included some smaller hydroelectric generators in their sample.  So generally, there is a big overlap in the peers that we've studied.

MR. SMITH:  Okay.

MS. FRAYER:  The fifth area of agreement is also, I think, an area that has evolved during this proceeding.  I do believe that Dr. Lowry and I both agree about the importance of megawatt-hours as a measure of output for the company, and for the industry as a whole.  I took that into account directly in my total factor productivity study.  That is my output metric, megawatt-hours of production.  Dr. Lowry did not include it in his total factor productivity model.

But he did, in his original report, suggest a two-step process where there would be an additional index included in the I minus X formula that could adjust for that over time -- although at this point, I believe it's completely hypothetical and he’s defaulted to just his total factor productivity results per se that don't reflect megawatt-hours.

But he did include that concept and, in my opinion, that's an important recognition of the importance of megawatt-hours to this business.  This is the unit on which hydroelectric generators like OPG make their revenues.  This is their billing determinant.  This is how they get paid.

MR. SMITH:  Let's maybe just segue from there to highlight for the Board briefly the main areas of disagreement.  How many of those are there?

MS. FRAYER:  I think there was one more area of agreement that segues into the areas of disagreement.  I think Dr. Lowry and I both agree about the capital inputs to the total factor productivity analysis.  We both agreed they need to be there, and they are very important to this hydroelectric generation industry.

But we disagree on how to measure those, and that's probably the most fundamental disagreement between the two analyses, as I see it.  We prefer to measure the capital input quantities based on what we call physical proxy approach, based on actually observing a physical amount of capital, and that is truly possible in this industry because of engineering metrics that are available to us.  And I can speak a little bit more to it, but maybe I should go through the areas of disagreement first.

MR. SMITH:  Why don't we do that, and we’ll circle back to that.

MS. FRAYER:  The second area of disagreement is again on the output metrics; we just spoke about it a second ago.  But we have used different output metrics in our total factor productivity studies.  I've used megawatt-hours, again a physical measure of output on which these hydroelectric generators are actually remunerated in the market, and Dr. Lowry used megawatts.  And I can speak to the differences in a bit.

MR. SMITH:  Next area of disagreement?

MS. FRAYER:  That would be the time frame for the total factor productivity analysis, the number of years that should be analyzed in order to get to an average TFP trend.

MR. SMITH:  Just briefly on that, what did you use and what did he use?

MS. FRAYER:  We went back to 2002, so we had data covering 13 years, 2002 through 2014, in our report.  Dr. Lowry, I believe, has a preference to go back to the mid 1990s do his analysis.

MR. SMITH:  Why did you not do that?

MS. FRAYER:  I believe that the data that precedes restructuring and market reforms, both here in Ontario and in the U.S., is not as relevant to the future business conditions that will overlay the operations of Ontario Power Generation in the next 5 years.

There was distinct patterns occurring at that time, and distinct sets of drivers to operations and maintenance costs and even capital spending in that period that I don't believe would be relevant.

MR. SMITH:  Let's turn to that final area of disagreement.

MS. FRAYER:  The final area of disagreement is, I would say, more of a technical or mathematical area of disagreement, and it relates to how you take the individual pieces of data on individual firms in the industry and aggregate to the industry total factor productivity.

In our analysis, we relied on aggregating the individual plants and their data to individual firms, and then up to a single industry metric.  And then we looked at the rates that changed the TFP growth rates of that overall overarching industry composite.

My understanding is that in Dr. Lowry's work, he actually started with a different ordering, mathematical ordering, approach where he actually calculated at the firm level the TFP growth rates and then he weighted those by each firm's relative share of its total costs to the total costs of all of the peers, and that produced his TFP growth rate, average TFP growth rate.  So it's an approach that -- mathematical approach that's different.

MR. SMITH:  Okay.  And why did you choose the approach you took relative to the approach he took?

MS. FRAYER:  We felt it was important that each firm's weight in the industry, aggregation in the industry composite, is established naturally by reference to each input.  So for example, when looking at O&M inputs each firm's relative weight in the industry O&M index would be based on its share of O&M quantities.  And the same goes for capital quantities and the same goes for the output index.

And I think that approach, that use of essentially natural weights, is reflective in the stability of our numbers.  I believe Dr. Lowry's approach puts a bit more of a focus where the -- typically the firms with the largest total costs will be more prominent in how they impact the TFP index, but the calculation also makes it more prone that even a small firm that shouldn't be really a comparable pair to OPG, even a small firm, if it has significant year-over-year changes in one of its inputs and outputs, it could actually have a distortively (sic) large impact on the industry TFP calculation because it might have a big TFP change in percentage terms that doesn't get suppressed by the total cost weights.

So there is a difference here of approaches and a big difference in terms of the results.

MR. SMITH:  Let me just circle back around to the two main areas of disagreement you started with.  The first was with respect to capital inputs, and can you just summarize briefly for the Board your approach and disagreement?

MS. FRAYER:  So whenever conducting a total factor productivity study, we know that capital for most industries will be a major input to the process.  So we will typically start there and think about, how do we measure capital quantities.

There are two broad approaches that one could take.  You can try to measure the number -- if you have a widget industry you could try to measure the number of widget-making machines and their productive capacity and use that.  That's a physical proxy approach.  Or you could try to compute essentially or convert financial data on asset values and capital investments into quantities of capital employed.

With respect to the hydroelectric industry, we have a universal measure of capital employed that is measured not just here in the province but everywhere around the world, and that is what we refer to sometimes as the capacity of the capital, the capacity of the power plant.  We also refer to it as the maximum continuous rating, the MCR value here in Ontario.

But this is the engineer's approach to looking at, I've put in all this capital, the turbines, the dams, all the machinery and electrical components.  How much electricity can it produce, how much services can it produce, and this measure is routinely revisited and rechecked, so it represents a very accurate, I would say live measure of how much capital is employed in the production of electricity at each power plant and at each facility.

So with that information and knowledge in hand, based on my work with hydroelectric generators outside of total factor productivity studies, I knew that that was the best measure to use for the study, because if we went to using a monetary approach we would have had to make a number of assumptions because of the necessity of having to convert financial data into quantities, and I was concerned that it was very challenging practically, and that in fact good data wasn't likely to be available or sufficiently reliable for this analysis, nor was there enough information available on, for example, physical depreciation of assets that we could apply to the financial data.

If we're using a physical proxy we don't need to make any assumptions on physical depreciation.  It's already embedded in the actual engineering metrics.

MR. SMITH:  I see.  Okay.  So let's turn to the final area of disagreement.  As I understood your evidence, it was in relation to the output index specification.  What's the disagreement there?

MS. FRAYER:  The disagreement there is on what measure of output to use.  Both Dr. Lowry and myself, we used a single output TFP model.  I used megawatt-hours; Dr. Lowry used megawatts, which is the units that I used or the metric that I used, actually, to represent capital quantities.

The reason that I came to the decision in my analysis to use megawatt-hours was again by looking at the industry.  How do hydroelectric generators get paid?  How -- what kind of projects do they undertake to improve their efficiency?  All roads led to megawatt-hours.

Megawatt-hours was the way that most hydroelectric generators are remunerated.  Actually, I should say all.  They sometimes also get paid for other products and services, but those are a very small portion of their total revenues.

This is how OPG is remunerated as well, megawatt-hours of sales.  And it is also the metric by which hydroelectric operators and system planners look to find efficiency improvements that they could undertake.  They look to expand their megawatt-hours of output.

It's also the metric that I believe indirectly captures some of the other products and services that hydroelectric generators may provide, including some hydroelectric generators can provide some ancillary services.  Those tend to be highly correlated with their energy output.

So for all those reasons that metric for me stood out.  I know there's concerns about the volatility of megawatt-hours year to year, but we have other approaches for correcting and monitoring for that issue as part of our TFP study.

MR. SMITH:  And I gather from your evidence, and from PEG's, for that matter, that you both did a review of a number of TFP studies that are out there for people to read in their spare time.

What did you observe in relation to the output index on review of those?

MS. FRAYER:  Actually, that's another -- thank you for the reminder.  That's another important aspect to the work that we did on total factor productivity analysis where we did a full economic literature review of other total productivity studies as it relates to hydroelectric generation, given this is a new sector that is to be regulated under incentive rate-making here in the province.

All the studies we reviewed and I think all the additional studies that Pacific Economics Group also noted in their report, I think 30 in all, all of them used megawatt-hours as the output.  Some of the studies also had some additional other output metrics, and in fact we did a two-output model in our report as well.  It's in appendix A, where we did incorporate the potential of using availability as a second metric of output.

But all those studies looked at megawatt-hours, and in a very similar way too, going back to the first issue, in terms of capital measurement, the majority of those studies used physical proxy methods for capital as well.

MR. SMITH:  Just a final couple of questions, Ms. Frayer.  In its reply memo and in an answer to an interrogatory that was provided on January 16 -- that was Exhibit M2, 11.1, OPG 2 -- Pacific Economic prepared or discusses something called a one-hoss shay model, and can you just simply briefly advise the Board your reaction to that reply memo in the analysis that PEG has undertaken, and does that address some of the concerns you had in relation to their work?

MS. FRAYER:  I don't think it completely resolved my concerns.  And although I do believe the physical depreciation of a hydroelectric power plant, the capital that's deployed to produce electricity, is much closer to what we call the one-hoss shay depreciation profile in economic terms than it is to the geometric decay profile that Dr. Lowry and his team used in their original report.

I don't believe that the results of the calculations of TFP with the one-hoss shay are reliable.  They are prone to the same data-related issues that I've been mentioning.  They require assumptions because no exact inputs are available, assumptions on certain information.

For example, with the one-hoss shay analysis, we don't need an assumption on depreciation rates, but we still need assumptions on what the capital price is in order to convert monetary financial data into quantities of capital. And in fact, I believe the one-hoss shay analysis was relying on certain financial data going back to 1915.  And I just question whether that data could be relied upon for setting rates today in 2017 going out for the next five years.

So with the physical proxy approach and what we have available to us, an engineering metric that's universal, there is no need to go down the path of continuing with a monetary approach.  I think in this instance, there isn't a heterogeneity of different types of capital deployed, to the extent it exists, that can be captured in the universal single metric of maximum continuous rating.  And that's a very important part of my analysis, and I think for that reason, I'm not comfortable agreeing with the one-hoss shay calculations.


And to boot, the weighting issues I mentioned earlier, the aggregation of the firms to the industry, are still present in the one-hoss shay calculations that Dr. Lowry and his team presented.

MR. SMITH:  Thank you, Ms. Frayer.  Before I tender you for cross-examination, I do understand that there are two minor typographical errors in your rebuttal memo that you wanted to correct, and maybe you could advise of those on the record.

MS. FRAYER:  Yes, please, thank you.  They're fairly minor, but I thought it would be better to get them out.

Footnote 57 on page 20 reads incorrectly and may suggest to someone a different conclusion.  I think it currently reads from -- while we get it up on the screen.

MR. SMITH:  About halfway down, the observation?

MS. FRAYER:  Yes, I think it says, "A noteworthy observation is that PEG's additional peers are also pulling down the average industry TFP growth rate from," and it should actually be the reverse numbers, from 0.33 percent, instead of dollar sign, to 0.5 percent.

MR. SMITH:  And?

MS. FRAYER:  Similarly, I think on this page, page 20 in the body of the text itself, I was referring somewhere to negative 0.7.  I think it's right there, the third line from the top of the screen.  That's incorrect; that should be 0.05 percent to be consistent with the actual numbers in Pacific Economics Group's work papers.

MR. SMITH:  Thank you.  Final question, Ms. Frayer; do you adopt the various materials that you have prepared, including answers to undertakings, for the purposes of testifying today?

MS. FRAYER:  Yes, I do.

MR. SMITH:  Thank you.  Thank you very much, members.

MS. LONG:  Thank you, Mr. Smith.  Mr. Millar?
Cross-Examination by Mr. Millar:


MR. MILLAR:  Thank you, Madam Chair.  Good morning, panel.

Staff had circulated a compendium before we began today.  Most of the documents are already included on the record.  Any ones that were not were provided to OPG in advance.  I believe the panel has it, and I proposed to mark that as Exhibit K 9.1.

MS. LONG:  Thank you.
EXHIBIT NO. K9.1:  CROSS-EXAMINATION COMPENDIUM OF BOARD STAFF FOR OPG PANEL 2A(I)

MR. MILLAR:  Okay.  I think this first set of questions is for OPG and probably for you, Mr. Pugh, but we will see.

First, just to take this at the very highest level, the IRM proposal that you have brought forward for hydro is a standard I minus X formula, correct?  It’s inflation minus a productivity factor?

MR. PUGH:  That's correct.

MR. MILLAR:  Let's start with the I.  Could I ask you to turn to page 2 of the compendium?

MR. PUGH:  I have it.

MR. MILLAR:  Mr. Pugh, you may recall there is a bit of a debate between Staff and OPG on the mathematical calculation of the I factor, and you may remember some questions around that during the technical conference.

MR. PUGH:  I do.

MR. MILLAR:  We weren't able to see eye to eye at that point, so I’m going to give it one quick go here and we’ll see if we can do any better.

Just to frame the exercise, when Staff did its calculation, we got an inflation factor of 1.7, and when you did yours, you got 1.8.  Is that correct?

MR. PUGH:  That's correct.

MR. MILLAR:  We’ve produced here a table that aims to show the two different approaches and how the two different results were derived.

As I understand it, Mr. Pugh, there are two chief differences between the calculation that is Staff did and the calculation that OPG did.  And the first is with respect to rounding; is that fair?

I don't know if you had a chance to look at this table, but I think one of the areas we're not seeing eye to eye is on rounding?

MR. PUGH:  Correct.

MR. MILLAR:  If we look at, for example -- you see version 2 and version 3 set up here.  Staff's approach was to only round the numbers at the very end of the calculation, and OPG's approach appears to have been to round the numbers at every stage.  Have I got that right?

MR. PUGH:  OPG's approach specifically was we used what -- the number of figures after the decimal that the Board has published on its website for each one of the two components.

So for the GDP IPI FDD, what's published has three numbers after the decimal.  So we calculated ours to three numbers after the decimal to be consistent with what's published on the website.

We did the same thing for the AWE labour.  It was published to two decimals, so two digits after the decimal, and we calculated ours on the same basis and added them together.

MR. MILLAR:  In fact, you can see that if you look at version 3.  Under inputs and assumptions, you see annual percentage change both under non-labour and labour, and that's where we see three decimal points?

MR. PUGH:  Yes.  What is annotated on the side, about three lines down, it says rounded to four decimals and that's not in fact what we did.  What we did is we rounded to the number of decimals that were used by the OEB and published on their website.

So what does that mean?  It means that for the AWE, instead of 2610 it would be 261 because they publish theirs to two decimals.  It doesn't affect the final result, but that's the process we used.

MR. MILLAR:  If you look above to version 2, you see how Staff proposes do it, in any event, and you'll see it's a longer number; it’s not rounded to three decimals.

MR. PUGH:  They have put in more decimals.  I don't know if it's rounded at all.

MR. MILLAR:  Okay.  But it's more decimals?

MR. PUGH:  It’s more decimals.

MR. MILLAR:  Did OPG have access to that full number, or would you have had access to that full number -- or the number that Staff used?  I don't want to say it's full because I'm not sure if it's rounded after 5 or 6, but do you have access to that number?

MR. PUGH:  We could have calculated the same way they did, yes.

MR. MILLAR:  Okay.  If you go back to version 3, you see what happened.  You took those numbers and then if you get the annual percentage change for the resultant values at the end, you ended up with 1.7494?

MR. PUGH:  We just added the 1.440 and the 1.310 and came up with 1.75.

MR. MILLAR:  You got to 1.75, and then you rounded that to 1.8?

MR. PUGH:  Yes, we rounded the five up.

MR. MILLAR:  And Staff used a different approach and you can see after rounding out to 1.7.

MR. PUGH:  I see their math, yes.

MR. MILLAR:  So that's the first difference.  The second, and this is getting a little bit out of my depth -- as perhaps much of this cross-examination will be –- but the other relates to the mathematical approach that was used in conducting the calculation, is that fair?

MR. PUGH:  Staff provided two approaches, yes.

MR. MILLAR:  I understand there's two methods that can be employed.  One is called the arithmetic approach and the other is the natural logarithm function approach.

MR. PUGH:  As written here, that's correct.  I do want to point out, I guess -- we had read the RRFE in preparing for this, for our proposal, and in appendix B there was an update on October 4th, 2012, where the OEB sets out an example of how the factor is calculated, and they in fact use the arithmetic method, so we thought we would do the same.

MR. MILLAR:  Okay.  So let's take this one step at a time.  OPG used the arithmetic function in version 3, which we see at the bottom, and that's how you came up with your results?

MR. PUGH:  Consistent with the example provided in the RRFE, yes.

MR. MILLAR:  And then if we look at version 1, that's where Staff did the calculation but using the natural log function?

MR. PUGH:  That's what they've done, yes.

MR. MILLAR:  And it produces a different result.

MR. PUGH:  The result is different.

MR. MILLAR:  And then with the -- it would round to 1.7 at the end under natural log?

MR. PUGH:  That's correct.

MR. MILLAR:  And then are you aware that under fourth-generation IRM a natural logarithm approach was used?

MR. PUGH:  I'm not aware of that.

MR. MILLAR:  Ms. Frayer, maybe you have some insight on this.  Can you confirm that the natural log function is commonly used and accepted in econometric analysis?

MS. FRAYER:  Well, I can confirm that we used the natural log function to do the average TFP calculations in our TFP study.

MR. MILLAR:  Yes.  Indeed, you mentioned that in your examination0in-chief.  So is that a preferable method?  Why did you use that instead of the arithmetic method?

MS. FRAYER:  Under most conditions both should yield the same results.  The natural log has more symmetry to it when you're going up and down in index values, but they should be approximately similar.

MR. MILLAR:  Okay.  But that wasn't my question.  My question was, why did you use natural log instead of arithmetic?  I'm sorry, maybe you said.  You said it was -- it produced smoother results?

MS. FRAYER:  In our TFP study we have TFP trends that go both positive and negative year over year, so it provides a better symmetry when you have index values going both up and down.

MR. MILLAR:  Ms. Frayer, if you were calculating the I factor would you use the arithmetic approach or the natural log function?

MS. FRAYER:  Well, it depends for what purpose I would be calculating -- doing calculations to begin with.  Generally speaking, inflationary trends, unlike TFP trends, usually just go generally up.  They're not as volatile as TFP trends, so you would be able to use either.

But I think if I had been doing the TFP analysis and if there wasn't a precedent, as Mr. Pugh had suggested in an example using the arithmetic method, I would have probably naturally yielded to the natural log method.

MR. PUGH:  Mr. Millar, can I follow up on something you --


MR. MILLAR:  Of course.

MR. PUGH:  -- said earlier?  You had said that under fourth-generation the OEB follows a logarithmic approach --


MR. MILLAR:  That's my understanding, but it was actually --


MR. PUGH:  -- I was pretty diligent in my search, Mr. Millar.  I couldn't find any reference to that.  Do you have a reference for that?

MR. MILLAR:  I don't have a reference for you.  No.  I was hoping you would know.  But thank you.

MR. PUGH:  I couldn't find it.

MR. MILLAR:  Okay.  Okay.  I don't want to spend any more time on that, so thank for your assistance.

Madam Chair, did I hear you say you wanted to break around ten to 11:00?

MS. LONG:  Or around eleven o'clock is fine --


MR. MILLAR:  Okay.

MS. LONG:  -- we got started a little bit later on cross-examination, so that's fine.  Like, a natural break.

MR. MILLAR:  Thank you.  I have some questions -- I think these will largely be for you, Ms. Frayer, as they're about your report.  And again, I'm going to have to take this in baby steps because many of these concepts are new to me and I have some difficulty with them, so I'm hoping you'll be patient with me as we walk through them.

But let's start with some of the basics for TFP, and I think helpfully you covered some of this with Mr. Smith in your examination-in-chief.  But at its most basic a TFP study measures a company's outputs relative to its inputs over a period of time?

MS. FRAYER:  I would just --


MR. MILLAR:  I shouldn't say a company.  A sector.

MS. FRAYER:  I would agree, but I would just add another set of words.  The quantity of inputs to the quantity of outputs.

MR. MILLAR:  Okay.  Thank you.  And the results may show that the outputs are increasing relative to the inputs, and if that were the case that would mean positive productivity growth?  That's how the mathematical calculation would work?

MS. FRAYER:  If the rate of change of outputs is greater than the rate of change of inputs, yes, that would be a positive TFP growth rate.

MR. MILLAR:  Okay.  Or conversely, if outputs are decreasing relative to inputs you would have negative TFP growth?

MS. FRAYER:  Yes, if the rates of change are slower for output relative to input quantities, then, yes.

MR. MILLAR:  And would you further agree that for any given industry there may be a number of measures that could reasonably be considered to be an input or an output?  There might be a number of choices for an input or an output?

MS. FRAYER:  I think it is very much industry-specific.  You need to understand the industry in order to make the best professional decision on what needs to be reflected in the total factor productivity.

MR. MILLAR:  Sure.  Understood.  A level of professional judgment would be required in selecting what the most appropriate inputs and outputs are?

MS. FRAYER:  A level of professional judgment, a level of professional knowledge also.

MR. MILLAR:  Sure.  And we can see that here.  Dr. Lowry hasn't been called yet, but assuming he is qualified as an expert.  You've been qualified as an expert.  Although there is much you agree on, the specific input and output measures are a point that you disagree on.

MS. FRAYER:  The specific input measures for capital quantities and for output, yes, we disagree on those.

MR. MILLAR:  Yes, and you both prepared TFP studies that have produced different results.  As we discussed, your study came up with a negative TFP of negative 1.01, and PEG came up with positive .29.  Is that your understanding?

MS. FRAYER:  Let me just open up Dr. Lowry's original report.  I don't remember their numbers as well as I remember my own.

Yes, that .29 percent, but it is based on their specific recommendations for the time frame, not just on their decisions, also regarding how they measure capital quantities and what output metric they used.

MR. MILLAR:  That's correct.  So it's not just inputs and outputs, but would I be right in assuming that probably the greater part of the difference between the two results is the result of using different capital inputs and different output measures?  That's the big driver of the difference in the results?

MS. FRAYER:  That contributes to it.  I haven't tried to decompose it into the, as I said, the four areas of disagreement.  I think another driver to it would be also what I colloquially refer to as the aggregation and weighting scheme, the math, if you will, of how we get to an industry TFP conclusion as well.

MR. MILLAR:  Okay.  So you haven't calculated how each of your different four would impact the difference in the results, but my simple point is that your different choices in capital inputs and your different output measure, that's a significant driver of the difference?

MS. FRAYER:  It is.

MR. MILLAR:  Okay.  Okay.  Well, why don't we start by looking at the input measure.  And again, just to keep things simple, as we've discussed, TFP measures, inputs relative to outputs, I think we've discussed this, but imagine a scenario where an input value falls and your output value remains constant.  What impact does that have on TFP?

MS. FRAYER:  So your -- all your input values and your simplified hypothetical --


MR. MILLAR:  Yes.

MS. FRAYER:  -- are declining, declining meaning a negative trend --


MR. MILLAR:  Sure.

MS. FRAYER:  -- or just a smaller trend, because you could get a negative TFP trend even if none of the individual index values are negative.  It's a question of relatives.

MR. MILLAR:  Okay.  Again, I'm trying to keep this as simple as possible.  At the highest level, if your input values, whatever they are, are falling, and your output value remains constant, am I correct in saying that your company becomes more productive, TFP would increase?

MS. FRAYER:  So --


MR. MILLAR:  Inputs falling, outputs stable.

MS. FRAYER:  If the outputs are stable and your quantities of inputs are declining, then your TFP growth rate should be positive.

MR. MILLAR:  Okay.  Thank you.  And both PEG and LEI used two measures for the input value, and you each assign an 80/20 weighting to those measures?

MS. FRAYER:  I do know for a fact that we used 80/20.  I don't recall if that's exactly what Pacific Economics Group used or not.

MR. MILLAR:  Okay.

MS. FRAYER:  Subject to check.

MR. MILLAR:  And for both of you, one of the measures of inflation was adjusted or real O&M costs measured in dollars?

MS. FRAYER:  That wasn't a measure of inflation, so now I'm confused.  O&M costs, once deflated into real dollars, is our measure of O&M input quantities.

MR. MILLAR:  Okay.  So you're -- maybe I asked the question improperly.  You both used the same O&M -- for the 20 -- there is an 80/20 weighting.  For the 20 weighting you both used real O&M costs?

MS. FRAYER:  Yes, we agreed that -- I think one of the areas of agreement is that O&M costs should be included as an input, and I believe we relied on very similar -- not exactly the same, but similar sources of data and similar calculation approaches to getting that into a quantity measure.

MR. MILLAR:  So on that part of the input measure, you're largely in agreement?  I won’t make you say you’re exactly in agreement.  But broadly speaking, you're in agreement?

MS. FRAYER:  We're in agreement at a certain level. Once the weightings are applied that aggregate from the firm to the industry, we’re no longer in agreement.  So the index values don't line up, but that's a separate mechanical issue.

MR. MILLAR:  Let's talk about where the greater differences are, and that's with respect to the 80 percent weighting.  And as you’ve discussed, you have selected total installed generating capacity.  Is that part of your input measure, megawatts?

MS. FRAYER:  Yes, I have used a physical measure of the productive capability of the capital.


MR. MILLAR:  And PEG has taken a different approach.  It used what you’ve described as a monetary capital quantity index.  And as I understand it, that's essentially the real plant value measured in dollars, is that right?

MS. FRAYER:  The monetary approach starts off by looking at financial data, and then tries to convert financial data into proxies for quantities of capital.

MR. MILLAR:  Just to again highlight the differences if I haven't already done so, for 80 percent of your measure, you use megawatts and PEG for that 80 percent uses real plant value.  That's the difference?


MS. FRAYER:  They use a monetary approach and I use a physical approach, yes.

MR. MILLAR:  Let's look at PEG's input measure which you have some disagreement with.  Maybe we can turn to page 15 of the compendium.


So PEG, as we’ve discussed, uses a monetary input measure, and as I understand how PEG did it was the real plant value of OPG's assets decreases every year using geometric decay.  That's the method that PEG used?

MS. FRAYER:  Yes.  My understanding is similar, that Dr. Lowry and his team used geometric decay assumption for the depreciation rate that they had to make in order to calculate capital quantities under the monetary method.

MR. MILLAR:  As you say, that operates similar -- I liken it to depreciation, so the real plant value starts at whatever, a hundred dollars, and then every year it would depreciate to some extent?

MS. FRAYER:  When you say you liken it to depreciation, are you referring to financial depreciation expense?


MR. MILLAR:  That's an interesting question, because I struggled with these concepts and I understand financial depreciation.  But I think geometric decay is talking about something slightly different, and maybe you can help me with that.


I liken it to depreciation in the sense that the value decreases over time.  But I know it’s not the same as financial depreciation.  Are you able to enlighten me?

MS. FRAYER:  I can try, definitely.  So I think many of us in the room are used to the concept of depreciation expense that we see on a financial statement, and then cost of service rate making, and you used word value.  That is exactly what that is meant to represent.  It's meant to represent what I call economic depreciation, how the value of the capital stock is scheduled to change year-over-year.

For a total factor productivity study, we don't need to capture, in our measure of the quantity of capital input, the economic depreciation.  What is most important for to us to capture is physical depreciation, the physical deterioration, the ability of the capital being employed to produce a flow of services.  That's what we need to capture.

So in a sense, the depreciation rate that is being applied, the geometric decay in the monetary approach, is meant to try to capture that physical deterioration of the capital stock.  In a physical proxy approach, that's already captured in the engineering metric.  If the physical stock can't produce the maximum continuous rating of a hundred megawatts, the engineers will bump it down and say it only can produce 98 megawatts.  Or if there have been improvements made and it can produce 102 megawatts, then that maximum continuous rating will be changed.

MR. MILLAR:  Thank you for that.  That is helpful.  So is it sort of a difference between monetary value is depreciation.  But when you're looking at measuring the input quantity, is it the service flow you're interested in more than the monetary value of the plant?

MS. FRAYER:  When we're doing a total factor productivity study and in determination of the capital input quantities, it is absolutely necessary to be able to say that you represented the physical depreciation correctly.  The economic depreciation comes in through other means as part of the overall rate making scheme.

MR. MILLAR:  And that's one of your critiques of PEG's model is that in your view, geometric decay does not represent the real world experience of plants.  It's reducing the value of the input, whereas in your view, that's not necessarily appropriate because the capacity of the plants is not actually decreasing.


Is that a fair way to put it?

MS. FRAYER:  I think that is reasonably fair.  I'm concerned that it's not representing the physical depreciation of the capital input quantities.

MR. MILLAR:  Indeed, you discuss that, if you flip back to page 14 of the compendium.  I was trying to simply summarize.


I think this is your reply report to PEG's initial evidence.  You’ll see under point 1, you discuss exactly that concept?

MS. FRAYER:  Yes.

MR. MILLAR:  And I think what you're getting at is that, especially for hydroelectric facilities -- again I'm trying to summarize, but you can tell me if I've got it wrong -- many of the civil undertakings are things like dams and spillways, and what you try to point out here is that those assets are not used up in the way you might expect from a straight line depreciation or something like that, and they essentially produce the same amount of output over their entire service life.


That's the problem that you've identified?

MS. FRAYER:  That's correct, in the sense that the major components of the overall capital deployed continue to be able to produce electricity, the main product, in the same way and at the same levels that they were initially designed to -- or maybe greater levels if there have been improvements made that resulted in increases in the maximum continuous rating.


MR. MILLAR:  One of the examples I've heard used for this is a hydro plant is more like -- I can't recall if this was from your report or not, but it’s more like a light bulb.  You screw it in and it works until it stops working.  But it doesn't have a decreased service flow; it just continues to operate until it's taken out of service.  Is that a fair analogy?

MS. FRAYER:  Yes, and a actually the term -- for a little history lesson, one-hoss shay is from a very famous poem that talks about a two-person carriage that continues to be used until you can’t use it any more, and you throw it out and replace it.


MR. MILLAR:  Thank you for that.  That's a term that's bedeviled me for some time now.  So hoss is horse and shay is the carriage?


MS. FRAYER:  Is the carriage.


MR. MILLAR:  I think that poem is more famous in the States perhaps; this is my first exposure to it.


So to the extent that a monetary -- your critique about the monetary method, in particular from PEG, is that it uses geometric decay, and that unfairly reduces the value of the inputs over time, when in fact the plants are producing at more or less the same service level?

MS. FRAYER:  Yes, that's one of my points.  A second auxiliary point is that we know we have to capture the appropriate physical depreciation.  We observe it directly in the megawatt rating, the maximum continuous rating of the plants.


But for a monetary approach, we can't observe it.  We have to make an assumption and that's the problem, that we are stuck with a situation where we have to make an assumption which we may not get right, and it relies on very old data to get us there.

MR. MILLAR:  And you discussed that, I believe, with Mr. Smith.  But to the extent one is to use a monetary method, your preference would be a one-hoss shay?  If you could get the data right, one-hoss shay would be a better decay profile than geometric decay?


MS. FRAYER:  I would say it would be closer to.  But again, I didn't have to do that in my study.  I didn't have to make assumptions regarding that element because it was captured in the engineering metric that I could use.


MR. MILLAR:  Yes, that's right.  But I want to drill down on your critique of Dr. Lowry, so a few questions about the extent to which the service profile of a hydro plant really is like a horse carriage or a light bulb.

Is it fair to say that as generation assets age, O&M expenses will tend to increase?

MS. FRAYER:  I don't want to make that generalization to all assets, but I can say that with hydroelectric generation assets that we're talking about that is one of the observations that we refer to, that they will have the need to be using more additional quantities of O&M in their latter, mature part of their life cycle than they may have needed to use when they were more recently built.

MR. MILLAR:  Right.  So at page 16 of the compendium you'll see figure 26.  Maybe this is what you were just discussing.  The O&M input is increasing; is that correct?

MS. FRAYER:  That's the orange line in my figure 25, and it's generally increasing over some years and then kind of, I guess you could say, plateauing post-2008.

MR. MILLAR:  I was looking at figure 26, and if I look at the average for the O&M input, maybe I've got this wrong, but I saw 1.85 percent, a positive 1.85 percent?

MS. FRAYER:  And that average number is using the natural algorithm formula we were just talking about.  That's looking over the entire 2002 through 2014 time frame.

MR. MILLAR:  Well, then maybe it's expressed more clearly at page 18 of the compendium.  This is actually a stylized -- I can't recall if you used this table or not, but it's a stylized chart showing generally O&M curve -- costs -- several costs.  It's figure 2.  I'm not sure if this is the bathtub curve you were referring to before, but you see it shows an O&M cost starting to rise as the asset ages?

MS. FRAYER:  Yes, that's what this figure is showing.

MR. MILLAR:  But do you agree with that?  Is that what you were discussing with Mr. Smith?

MS. FRAYER:  Yes, I do agree with this general trajectory as it applies to hydroelectric plants --


MR. MILLAR:  So --


MS. FRAYER:  -- and their performance.

MR. MILLAR:  -- how is that consistent with the assumption of a constant service flow?  Isn't the service flow only constant because OPG is investing significant amounts of O&M?

MS. FRAYER:  If I can answer it from my economics hat, and perhaps there's a little bit that Mr. Fralick or Mr. Pugh wants to add on this.  But when we say that the capital input is providing a constant flow of services, we aren't suggesting that that capital needs to be abandoned and ignored.  It still needs to be properly maintained, and actually, the reason I brought up the poem -- I apologize.  I like economic -- sorry, I like the analogy to the literature -- is that the one-hoss shay, the carriage, it has a lot of components:  wheels, springs, nuts and bolts.  Those need to be tightened when they loosen up, they need to be oiled, the springs might need to be replaced, they are a small component of the overall carriage in order for the carriage to be useful.

And in the same way I believe that in our concept of a constant flow of services from the capital quantities being deployed, we're not assuming that they're built and then ignored.  They still need to be properly maintained.

MR. MILLAR:  But are those costs reflected in a one-hoss shay service life profile?

MS. FRAYER:  Those are consistent with the one-hoss shay.  O&M costs rising are still consistent with the one-hoss shay in the sense that the majority of the capital being employed itself doesn't need to necessarily be completely replaced or refurbished.  It just needs tender loving care.

MR. MILLAR:  Let's look at the capital side of the equation, in terms of maintaining assets.  OPG spends a significant amount on refurbishment and upkeep capital every year for its hydro assets; is that fair?  Maybe OPG can confirm that, but certainly there's significant capital spending on those assets?

MS. FRAYER:  I would -- without knowing the specific numbers I would expect that they do spend a non-immaterial amount in upkeeping (sic) their assets.

MR. MILLAR:  Right.  You don't just build the plant in year one and then forget about it until year 80 when you take it out of service, you maintain it, as you were saying, throughout the life of the asset?

MS. FRAYER:  That's correct.

MR. MILLAR:  And maybe I've already asked this, but how was that need for continued capital expenditure to maintain the asset, how was that consistent with an assumption of a constant service flow?

MS. FRAYER:  Well, it's consistent with the fact that we're measuring multiple inputs that are going into producing an ultimate output.  The capital is being measured in the capital input quantities, the O&M is being measured in the operations and maintenance to maintain the productive capability of the asset is being measured in another input, and the two in combination are allowing for the production of electricity.

MR. MILLAR:  Madam Chair, would this be an appropriate time for a break?

MS. LONG:  Yes, I think it would.  So we'll break for 40 minutes.  Thanks.
--- Recess taken at 11:01 a.m.
--- On resuming at 11:41 a.m.

MS. LONG:   Mr. Millar?

MR. MILLAR:  Yes, thank you, Madam Chair.  Ms. Frayer, I have some questions now about the output measure that you selected.  As you discussed with Mr. Smith, LEI chose a single output measure which is the volume of net hydro generation, megawatt-hours in other words?

MS. FRAYER:  Yes, that's correct.

MR. MILLAR:  And that contrasts with the output measure selected by PEG, which was total hydroelectric capacity or megawatts?

MS. FRAYER:  Yes, that's correct.

MR. MILLAR:  Could we turn to page 19 of the compendium, please --


MS. FRAYER:  Although I did want to note that I believe Dr. Lowry and his team did present TFP results using the volume approach as well.

MR. MILLAR:  Yes, but the .29 that is the ultimate recommendation in the report was based on a single megawatts output measure?

MS. FRAYER:  Yes, that's correct.

MR. MILLAR:  Now, one of the weaknesses to using megawatt-hours as an output measure is that it can be highly dependent on weather fluctuations and climate trends, is that fair?  In fact, you say as much in your own report at page 19?

MS. FRAYER:  It is one of the conditions that you need to be aware of and consider as part of your other overall methodology, so yes.

MR. MILLAR:  And there can be significant year-over-year variability in water flows?

MS. FRAYER:  In water flows and net generation, yes, there could be.

MR. MILLAR:  That’s right, and the two are in fact highly correlated, are they not?  Your generation will be closely tied to how much water is flowing over the dams?  In fact, that's essentially -- all of the fuel is water?

MS. FRAYER:  I would agree.

MR. MILLAR:  Okay.  You also agree weather and hydrology conditions are essentially out of the utility's control?

MS. FRAYER:  Yes, I would agree.

MR. MILLAR:  I understand in fact -- I may be mistaken on this, but did you not remove one of your comparators from the study on the basis that it had abnormal hydrology cycle.  Is that right?

MS. FRAYER:  Yes, that is also correct.  We originally had 17 peers, including Western Area Power Authority, which is a federally government-owned owner of infrastructure in the western part of the U.S. and it has a significant hydroelectric generation fleet.

But they had experienced abnormal drought conditions for a good portion of our study time frame, and for that reason, in our final calculations of the final productivity growth trend, they were not included.

MR. MILLAR:  So you had to remove them from the study.  Your position, however -- still staying with page 19 -- if I understand you correctly, is that the length of the study should be enough to smooth out the ups and downs of the hydrology cycle.  Is that what you've done to sort of account for this?

MS. FRAYER:  I've done three things to account for the hydrology and the potential that that could bias the total factor productivity results.

The first thing we did was to ensure that the time frame, in this case 2002 through 2014, would be capturing a longer time frame so any single year's hydrological conditions would be averaged-out, if you will, with other years' hydrological conditions.  That's the first step, but that was not the only step.

There was also a consideration of the individual peers and whether any of the peers had abnormal hydrological conditions within the study time frame.  And for that reason, we had to reduce our industry composition and exclude Western Area Power Authority.

Figure 8, which we're looking at in my report, is showing an illustration or demonstration of the type of analyses or data that we looked at.  And in this case, it's showing OPG water flow data to show that it's water conditions over the study time frame similar to the long-term average.

The third test we considered -- and I shouldn't call it a test, but the third aspect of the TFP analysis that we conducted that allowed us to be comfortable that hydrology wasn't necessarily skewing the results was to add the trend regression method to reporting, or actually calculating the TFP growth rate.

A TFP analysis that's based on index based approaches, which is what I used and what Dr. Lowry used, is going to be sensitive to the start and end year because of the natural log calculation.  It's basically looking at the natural logs of the start and end year TFP index values.

So we also did an index-based approach, which removed the overall reliance on the start and end years, and the hydrology conditions at the start and end years of the time frame, and that trend regression analysis reconfirmed a very similar TFP growth rate to the more conventional average growth rate analysis.  And that is a third way our analysis controlled for hydrology variation in the study time frame.

MR. MILLAR:  Thank you.  As you see from figure 8, as you just referred to, for OPG it does appear to be largely true that the -- I guess you've got a 13-year and 20-year period that you looked at.  The trend is relatively stable for both, and I think you note that for OPG average water flows from 2002 to 2014 are within one percent of 20 year average?

MS. FRAYER:  That's correct.

MR. MILLAR:  Can we turn to page 20?  I want to look at the peers that you examined as part of your study.

Of all the peers, which is the largest in terms of installed capacity?

MS. FRAYER:  Of the peers that were included in the study, Pacific Gas & Electric is the largest in terms of generating capacity megawatts as of 2014.

MR. MILLAR:  Where is PG&E?

MS. FRAYER:  Pacific Gas & Electric is located in the western U.S., primarily California.

MR. MILLAR:  Indeed, many of the peers you use are in California or the American west?

MS. FRAYER:  Southern California is Pacificorp is Portland General Electric.  Appalachian Power, South Carolina.  Idaho, Virginia, Duke Energy is not, Alabama Power is not.  So they're distributed throughout the U.S.

MR. MILLAR:  But a fair number are -- there's a lot of mountains out there and I understand that’s why hydro is particularly common in the American west, in California.

I guess the numbers are what the numbers are, but there are a significant number from California and the American west?

MS. FRAYER:  There’s a few of the peers across from the Pacific northwest in California.

MR. MILLAR:  How would you describe the level of precipitation in California from 2011 to 2016?

MS. FRAYER:  I don't have that data at my fingertips; I don't know.

MR. MILLAR:  You haven't heard about weather conditions in California over the past eight years?

MS. FRAYER:  Weather conditions generally across the western U.S. go through what we call the el Nino/la Nina cycle.  So they are longer term weather-driven cycles that originate out in the Pacific Ocean that affect precipitation, snowfall, and even timing of snow melt and other forms of climatological patterns.  So we've gone through those cycles over the time frame.

It's also important to realize that the weather in California with respect to hydrology is not correlated with the weather in the Pacific northwest with respect to hydrology.  La Nina and El Nino affect different parts of the western U.S. at different times frames.  ?It’s not just one trend across that’s a wind that comes in and affects everybody in a particular location.

So there's a variety of hydrological patterns.  But again, I don't have rainfall data right now in front of me.

MR. MILLAR:  Well, without having rainfall data before you, I think my question was a bit simpler than that.

Do you have any awareness of what the level of precipitation in California has been like between 2011 and 2016?

MS. FRAYER:  I don't have rainfall precipitation data in front of me.

MR. MILLAR:  If I suggested they were in a period of severe drought, would you disagree with that?

MS. FRAYER:  I think there were a couple of years of severe drought.

MR. MILLAR:  To the extent there is drought, is it fair to assume that would affect megawatt-hours generally?

MS. FRAYER:  Drought would impact megawatt-hours, potentially.  But again, I think that's a generalization.  We need to look at the specific data that’s encompassed in our data for these companies.

MR. MILLAR:  We'll get there.  Just so I'm clear, less water will impact megawatt-hours.  Will it impact megawatts?

MS. FRAYER:  Water availability, depending on the situation, could impact the continuous rating that's assigned if that continuous rating is updated frequently.   It just depends on the utility and the system operator and how they do their engineering -- how frequently they do engineering studies.

MR. MILLAR:  So the level of precipitation could impact the installed capacity of a hydro facility?

MS. FRAYER:  It will impact the maximum continuous rating that is reported -- it could impact the maximum continuous rating that is reported for a hydro facility.

MR. MILLAR:  Could you give me an example of that?  Would that be a situation where hydrological conditions had decreased so much that it never got to its maximum installed capacity?  Is that the type of thing we're talking about?

MS. FRAYER:  Maximum continuous rating may differ from installed or nameplate capacity, and so it depends on the engineering tests that would be completed and the frequency of those to adjust those.  Again, it's a hypothetical answer to your hypothetical question.  I'm not aware of any big adjustments, but --


MR. MILLAR:  Well, would it be fair to say hydrological conditions would have a much greater impact on megawatt-hours than megawatts?

MS. FRAYER:  I think it's reasonable that weather has a bigger impact on electrical output over the course of a year than it would on necessarily year-over-year trends in maximum continuous rating.

MR. MILLAR:  Can we turn back to page 16 of the compendium, please?  And here we see both figures 25 and 26, and it's showing the trends in the inputs and the output values over the study period.  And just so we see, I guess the one in the lighter orange colour, that's the output, the megawatt-hours measure?

MS. FRAYER:  Yes, that's correct, lighter orange or yellow.

MR. MILLAR:  And is it fair that it shows a significant decline over the test -- or the study period?

MS. FRAYER:  So it shows fairly stable hydroelectrical output, then a decline, then an increase over four or five years, then another decline, and then more stability between 2012 and 2014.

MR. MILLAR:  If we look down at figure 26, did the output measure fall by negative .64 percent?

MS. FRAYER:  Yes, on the basis of the starting year 2002 and the ending year 2014.

MR. MILLAR:  Those are the numbers used in your report?

MS. FRAYER:  Yes, they are.

MR. MILLAR:  Okay.  So overall the trend was downwards in terms of megawatt-hours for the peer group?

MS. FRAYER:  Yes, that is correct.

MR. MILLAR:  But if we turn back to page 19, that's not true of OPG, is it?

MS. FRAYER:  OPG, if you look at the monthly CMS, the blue line, it also shows variability, where between '97 and '98 there was a decline, then an increase and stabilization, then a -- they had a fairly, I think, pronounced wet year in 2009, then a further decrease, so it bobbles up and down too if you look at the blue line, which is the year-over-year changes.

MR. MILLAR:  That's right.  There's year-over-year variability, but as we already discussed, the trend line over time is essentially stable?  It's within 1 percent of the 20-year average?

MS. FRAYER:  Well, this graph is not showing any trend lines.  What it's showing is two averages, red and green, the study-period average and the 20-year average, and then it's showing the year-over-year changes in the blue line.

MR. MILLAR:  You're right.  It doesn't show a trend line, but as we discussed and you say in the paragraph immediately above the chart:

"Using OPG as an example, the average of water flows during the period of 2002 to 2014 is within 1 percent of the 20-year average."

It doesn't show a decline over time?

MS. FRAYER:  The levels are within a 20 percent -- year average.  It might actually show over this time frame a small decline as well.  I would have to do that subject to check.  I can come back after the break.  I'm pretty certain that we produced OPG-specific-only data and interrogatories.  I can go back and take a look.

MR. MILLAR:  If you have that maybe you could provide that at the break, and that would be J9.1.

MR. SMITH:  Yes, we'll do that.

MR. MILLAR:  Thank you.
UNDERTAKING NO. J9.1:  TO PROVIDE THE TREND LINE OF WATER FLOWS.

MR. MILLAR:  And Ms. Frayer, do you have any information on whether OPG is expecting a decrease in its megawatt-hours production over the next five years, in terms of a forecast?

MS. FRAYER:  To my knowledge I don't have any information that it's expecting any decline in megawatt-hours.

MR. MILLAR:  Thank you.  I'm going to move on to some questions about the capacity refurbishment variance account.  I think these are largely for OPG, but Ms. Frayer, I may turn to you for some expert assistance from time to time.

And what I want to get at is how the CRVA fits into the broader incentive regulation framework.  So just to frame the discussion so we know what we're talking about, would these be questions for you, Mr. Pugh, or for you, Mr. Fralick?

MR. PUGH:  I'll take a start.

MR. MILLAR:  Okay.  What is the CRVA?

MR. PUGH:  Capacity refurbishment variance account.

MR. MILLAR:  And what goes into that?

MR. PUGH:  It's a creature of O-Reg 53/05.  To the extent that there are projects that increase capital, increase the output, or relate to the refurbishment cost for hydroelectric facilities, it would go into the hydroelectric CRVA account.

MR. MILLAR:  Okay.  And as you say, it was created by O-Reg 53/05?

MR. PUGH:  That's correct.

MR. MILLAR:  So I want to take a kind of a high-level approach to this, keep this at a philosophical level, at least at the beginning, and I want to talk about how IRM is generally meant to work and what it's meant to capture.  And so I'll make some statements and see if you can agree with them, and if you don't we'll see if we can find some common ground.

So under IRM what you do is you take your base rates and you adjust them every year to account for both inflation, and then you offset that by a productivity factor that is meant to reflect your year-over-year productivity improvements, your X factor.  Is that -- that's the starting point?

MR. PUGH:  To increase rates by I minus X --


MR. MILLAR:  That's right.  And there may be a lot of other bells and whistles on an IRM.  There may be, you know, DVAs or Y factors or off-ramps or what-have-you, but at its heart that's what the basic IRM formula you're proposing is?

MR. PUGH:  Our basic -- yes.  One of the items you had mentioned about bells and whistles would be a capital tracker, and that's what this is.

MR. MILLAR:  It's a type of capital tracker, similar to, like, an ICM?

MR. PUGH:  It's a very specific type of capital tracker to reflect the items that are in O-Reg 53/05.  The ICM is a different form of capital tracker.

MR. MILLAR:  Okay.  Well, I think we'll get to a bit more details in a moment, but just to take a step back again, so what you do is you take your base -- well, your payment amounts, I guess, from the last time you were rebased, and the last time you were rebased that was done on a two-year average period?  That's how it was done?

MR. PUGH:  It was on a two-year test period, yes.

MR. MILLAR:  And what were the -- was it '13/'14?

MR. PUGH:  Yes.  '14/'15 --


MR. MILLAR:  '14/'15.  That was a trick question.  I didn't know that.  And you essentially averaged those two to produce a single payment amount?

MR. PUGH:  That's correct.

MR. MILLAR:  Okay.  And those base payment amounts, you know, excluding amounts that would have been in DVAs or separately accounted for, that would allow you to recover at least what the Board saw as your entire revenue requirement?

MR. PUGH:  What was your question again, I'm sorry?

MR. MILLAR:  Those rates that were set in that proceeding, those were set to allow you to recover your revenue -- your entire revenue requirement?  Or at least the parts --


MR. PUGH:  As approved by the Board, yes.

MR. MILLAR:  That's right.  Okay.  So that would have included your O&M expenses and your capital costs through your cost of capital and depreciation?  In those base rates?

MR. PUGH:  Yes, sir.

MR. MILLAR:  Now, IRM is, of course, different than cost of service, because to some extent what you're doing is you're disconnecting your costs from your revenues; is that fair?

MR. PUGH:  Yes.

MR. MILLAR:  So if you're in an IRM term, just because -- I'm just throwing numbers out for -- by way of example, but let's imagine that in your base year, when payment amounts were set, 60 percent of your revenue requirement was for O&M.  It isn't necessarily assumed that for all five years of the IRM term your O&M expenses will be 60 percent of your revenue requirement?  Might be a little higher, might be a little lower?  Is that fair?

MR. PUGH:  The I minus X period makes no assumption about what our costs are, so I --


MR. MILLAR:  That's right.  Doesn't look at that at all.

MR. PUGH:  That's correct.

MR. MILLAR:  Okay.  And it would be the same story for capital.  Although you had capital amounts in your base revenue that set the base payment amounts, it's not necessarily assumed that there are identical expenditures on that through the IRM period.

MR. PUGH:  That's correct.

MR. MILLAR:  And in your base payment amounts that were set for the '14/'15 test period, that would have included amounts that were spent on refurbishment capital?  One project or another?

MR. PUGH:  There were six projects that were in our -- put in-service or forecast to be in-service during the '14/'15 period upon which those rates were based.

MR. MILLAR:  Okay.  So those would be included in your revenue requirement.

MR. PUGH:  Those would be included in our revenue requirement.

MR. MILLAR:  Those projects are completed, but that, of course, doesn't mean you don't spend money on capital refurbishment.  IRM sort of assumes that there will be a more or less steady state spending level; is that fair?

MR. PUGH:  Those projects in fact were completed and the difference between the revenue requirement forecast built into rates and the revenue requirement associated with those projects is included in our hydroelectric CRVA, which we're proposing to dispose of in this proceeding.

MR. MILLAR:  Well, right, but weren't they also included in your base rates?

MR. PUGH:  That's what I said.  The --


MR. MILLAR:  Okay.  Sorry.

MR. PUGH:  -- revenue requirement base rates --


MR. MILLAR:  Maybe I misheard.

MR. PUGH:  -- and the revenue requirement as for the actuals is recorded in the CRVA.

MR. MILLAR:  Okay.  So -- but even though going forward the projects will be different, you -- in fact, you've set those out in Schools 95, which we'll get to in a moment -- you do have ongoing refurbishment capital.

MR. PUGH:  We have ongoing -- we have projects that --


MR. MILLAR:  Yes.

MR. PUGH:  -- are forecast to occur within the 2017 to '21 period that are related to CRVA, and those are listed in SEC 95.

MR. MILLAR:  But doesn't your base revenue requirement already include amounts for refurbishment capital?  They're different projects --


MR. PUGH:  They're different projects, and for those specific projects they have already entered service, and the difference between what's in the base rate and the actual cost is put in the CRVA.

MR. MILLAR:  That's right, but imagine there was no CRVA, that you were like any other utility; it would have been just the amounts you had forecast would have gone into base rates, assuming they were approved by the Board.  And then going forward, the Board would just assume your refurbishment capital was already captured because you had refurbishment capital in your base rates.  Is that fair?

MR. PUGH:  I think you're asking me if we forecasted capacity related capital that would normally go into the CRVA for the regulation.  If that regulation didn't exist, then that would just be a cost and a revenue requirement in those periods, and presumably, the I minus X formula would effectively act as a proxy for those costs.

MR. MILLAR:  What I am trying to get at is a concern about double recovery, just so I'm clear about what I’m talking about here.

What I'm concerned about and hoping you can help me is you have refurbishment amounts in your base rates for projects that are now done, and if we were doing a cost of service, for 2020 say, you wouldn't have those projects.  You would have the ongoing effect of those projects, but it wouldn't be the same numbers for your base rates.

It seems to me is what happens is with the CRVA, you're collecting again for refurbishment capital, for amounts that are already in your base rates.  Can you help with that?

MR. PUGH:  I don’t think the CRVA allows that.  What the CRVA does is it allows us to recover the costs for certain types of projects, whether they increase capacity, increase output, or do refurbishment.

Now what we're going to record in that account, since the projects will be all new projects, is the difference between zero which is the revenue requirement for those projects and the actual cost for those projects.

But what the CRVA doesn't say is we're allowed to recover something twice.  So when we go for disposition of that amount, we're going to have to show the Board that in fact we aren't double recovering those amounts.

MR. MILLAR:  You won't be -- first, let me be clear. I'm not suggesting your interpretation of the CRVA is wrong.  I recognize that it does create this account and I'm not suggesting you're trying to recover for exactly the same project twice.

But I guess my concern is more that your base revenue requirement's already assumed.  That's how IRM works; it assumes that those costs are already captured in your base rates.  And I have a concern that maybe, to some extent, you're recovering it again through the CRVA.  Can you help me why I am wrong?

MR. PUGH:  My comment back to you is that when we propose to dispose of the CRVA balance, it will be incumbent on OPG to show it has not in fact recovered those amounts twice.

MR. MILLAR:  How would you do that?  Have you given some thought to that?

MR. PUGH:  I have.  I don't know if it's relevant to this particular proceeding, but I have.

MR. MILLAR:  I'm curious as to what type of steps you could do to ensure that you didn't account for the same project twice.

MR. PUGH:  Well, right in our base rate, as you mentioned earlier, there is a revenue requirement impact associated with those projects that would be a proxy for that type of capital and that would be -- so your base rate reflects a certain amount for that type of capital and when we dispose of the account at the end, we would have to reflect that in our CRVA submission.

MR. MILLAR:  Okay, that's helpful.  I don't know that we have to turn to SEC 95, because I think you've been helpful in answering my questions.  But just so we have an idea of the magnitude we’re talking about here, am I correct that refurbishment capital is going to be -- is expected to be about one-third of your capital spend over the five-year period?

If it's helpful, you can turn to page 24 of the compendium; that's where you list the projects.

MR. PUGH:  That math looks about right.

MR. MILLAR:  More or less a third, something like that, 35 percent?

MR. PUGH:  That’s not unreasonable.

MR. MILLAR:  Okay.  Why don't we move on to my next area, and that's going to be the hydro stretch factor.

Just as a starting point, OPG is proposing a stretch factor of 0.3 for hydro?

MR. FRALICK:  Yes, that's correct.

MR. MILLAR:  Mr. Fralick, you will recall we had a discussion about the nuclear stretch factor, and I think you selected that on a similar basis.  There are five values the Board uses under fourth generation IRM and based on benchmarking results, you picked the middle number, which is .3?

MR. FRALICK:  That's correct.  We're faced with determining the overlay of having five stretch factor values into a quartile-based benchmark.  Being at the middle, the hydro benchmark result was at .99, so essentially right at the 50th percentile.  We're right at the middle of that middle range, which would be 3.

MR. MILLAR:  Okay.  And you filed some benchmarking analysis to support that.  But just to take a step back, if we could turn to page 25 of the compendium, this is the Board's decision in the last cost of service case.  And you'll see in the bottom paragraph, this was a discussion of the benchmarking you had done at that time, the Board finds the hydro benchmarking to be inadequate.  The analysis of externally provided OM&A, reliability and safety data basis, and reporting is done by OPG, not by an independent third party.  Further, in the two previous cost of service applications and the current application, OPG provided OM&A benchmarking information that only considers base OM&A, which is only fifty percent of the total OM&A.

So you saw those remarks and indeed in this application, you filed a third-party benchmarking report?

MR. FRALICK:  We did.  We filed a report done by Navigant.

MR. MILLAR:  I’ve produced some excerpts from the Navigant report here.  First, just some of the ground rules.  This study using 2013 numbers?

MR. FRALICK:  It does.

MR. MILLAR:  Could we turn to page 28 of the compendium?  I want to get a handle on the concepts that Navigant is a discussing in assessing your productivity.

It talks about two measures, I suppose.  One is total function cost and the other is partial function cost.  Is that right?

MR. FRALICK:  And there is also a third category called investment cost.

MR. MILLAR:  Yes, okay.  So if we look -- total function cost, as I understand it, is essentially all of OPG's hydro costs except for investment.  And as I understand investment, that's effectively depreciation?

MR. FRALICK:  There's two components of the investment cost.  There's the hydro project OM&A, and then there is the capital.  So those two constitute the investment cost, and the total function cost is everything else less the investment cost.

MR. MILLAR:  And is the investment the depreciation, effectively?

MR. FRALICK:  Yes, the capital project cost.  The expenditures on cap ex is what is captured by the investment cost.

MR. PUGH:  It’s a cash-related cost, and it’s a five-year rolling average.  It is not an accounting cost.

MR. MILLAR:  But it's capital-related cost.  It’s not the O&M cost.

MR. PUGH:  It’s a capital-related cost.

MR. MILLAR:  And partial function cost, which you may have just discussed, that's the same as total function cost except that it excludes what is called TA&R?

MR. FRALICK:  That's correct, yes.  The public affairs and regulatory, which is made up almost entirely by the gross revenue charge which is not a cost borne by any of the comparator groups, so it was not a relevant cost when you're seeking to benchmark OPG against peers.

MR. MILLAR:  That's why Navigant excluded that cost and you'll see, also on page 4, this is where they say the partial function metric is considered by Navigant to be the key cost for benchmarking purposes because it includes the functions that are regularly performed by hydro plants --which I think is what you just said?

MR. FRALICK:  Yes.

MR. MILLAR:  Could we flip to page 29, please?  I apologize.  We're going to have to go through the numbers here because Staff was having a bit of trouble with some of the numbers.

But let's start with -- I think it started with the total function cost.  So if we look at the chart at the bottom and you'll see -- two-thirds of the way down, you'll see the total function line and it says $527 million?

MR. FRALICK:  Yes.

MR. MILLAR:  And then if you skip up a couple lines, you see the partial function is a subset of those costs.

MR. FRALICK:  That's correct, yes.

MR. MILLAR:  It excludes the PA&R we discussed, the gross revenue charge.  But includes essentially the O&M costs, is that fair?

MR. FRALICK:  It excludes the O&M cost, except for the -- the partial function cost excludes hydro project O&M.  So it does include the rest of the O&M, but not project O&M.

MR. PUGH:  It's benchmarked as part of the investment category.

MR. MILLAR:  That's where project OM&A would be?

MR. PUGH:  That's right.

MR. MILLAR:  And regardless, the partial function cost is $201 million?

MR. PUGH:  That’s right.

MR. MILLER:  And as we'll get to in a moment, in the benchmarking analysis, you’re second quartile under partial function and third quartile for total function?  And that's are how you came up with the .3 stretch factor; you used the partial function as Navigant suggested, and you were in the second quartile, but I think very close to the median, so you chose .3.

MR. FRALICK:  Well, it’s not just because we're close to the median which shows the .3, it's, we're right at the middle.  We're at the peak, at the 50th percent --


MR. MILLAR:  Okay.

MR. FRALICK:  -- so if 0.3 spans the 50th percentile, we're well within .3.

MR. MILLAR:  Understood.  That's what I was trying to ask inelegantly.

Okay.  I want to get to the derivation of the costs that we're discussing here, so if you look at the chart on the top right-hand corner of the page that we're on, so you see a line for total costs, and we see $733.4 million?  That was the total cost that Navigant started with?

MR. FRALICK:  Yes.

MR. MILLAR:  And then from that they removed 59.3 million that they state they were unable to benchmark?

MR. PUGH:  It's not part of their -- the costs that they benchmark.  They actually specifically include -- remove them from peers, and therefore they had to be removed from OPG in order to have a comparable basis.

MR. MILLAR:  Okay.  Understood.  They're -- but they're excluded from the analysis that -- they couldn't get a proper benchmark on that, so it was removed?  And that's where you end up with $672.3 million?

MR. PUGH:  Correct.

MR. MILLAR:  And then I guess an adjustment was made for regional wage differences, which I don't understand but don't particularly care about, because it doesn't make much of a difference, but then if you flip back to the chart at the bottom you'll see a cost of $666 million for total cost benchmarked?  Do you see that?

MR. FRALICK:  Yes.

MR. MILLAR:  That's the same number.  That's the 672 that's been adjusted somehow for regional wage differences?

MR. FRALICK:  That's correct.

MR. MILLAR:  All right.  So $666 million was the starting point before, and then they subtracted the investment to get total function cost and then they made the other adjustments to get partial function?

MR. FRALICK:  I think it would be more accurate to characterize that as a bottom-up derivation --


MR. MILLAR:  Okay.

MR. FRALICK:  -- so Navigant has got a very sophisticated spreadsheet for each individual plant, and they break down the costs, like, by unit, by plant, by category.  Each category is benchmarked on a separate reference point, so sometimes it's per unit, sometimes it's per megawatt, sometimes it's per megawatt-hour, but all of that is then summed up to get to the partial function up to the total.  So you don't start at the top and work down.  It's a very much a bottom-up approach.

MR. MILLAR:  Okay.  So I had it the wrong way, but the way the numbers flow is correct.

MR. FRALICK:  Yes.

MR. MILLAR:  Okay.  So I want to look at this $666 million.  As you said, this is based on 2013 figures?

MR. FRALICK:  Yes.

MR. MILLAR:  So we went back and we looked at the O&M cost that you had filed in your previous proceeding.  And if we look at page 31 of 32, unfortunately, they are split up, because you will recall that there was the issue then of the previously regulated and the newly regulated, because you had brought a whole bunch of new hydro plants online for regulation.  They're all considered as one now, but at that time you had them separated; is that right?

MR. FRALICK:  Yes.

MR. MILLAR:  But to get to the comparable cost you just add the two together, right?  We're talking about the same group of plants overall.

MR. FRALICK:  We are.  However, as noted by Navigant, they make certain adjustments to those costs.

MR. MILLAR:  Well, okay.  And that's what I want to get to, because if you look on page 31 -- this is the previously regulated -- we see the total operating costs of 454.7 million dollars for 2013.  Those are the 2013 actuals?

MR. FRALICK:  Yes.

MR. MILLAR:  And then the next page, the comparable number -- this is for the newly regulated -- is 331.3 million, and together that's $786 million?

MR. FRALICK:  Yes.

MR. MILLAR:  And that's about $50 million more than the $666 million that Navigant used as the, I don't know if it's the starting point or the ending point based on our last discussion, but we weren't clear why those numbers didn't match or at least weren't much closer.  Can you help us with that?

MR. FRALICK:  I can try.  What we did look into after seeing your page here was the partial function cost and the difference between the 262 and the 201 that we've submitted, so maybe I'll put some context around that.  I don't know if I have a direct answer to your total, but if I put some context around the partial function cost is that helpful?

MR. MILLAR:  Yeah, why don't you start with that and we'll see where --


MR. PUGH:  Perhaps we'll pull up page 30 of your compendium.

MR. FRALICK:  So --


MR. MILLAR:  Yes, sorry, we put all the numbers together on a single chart --


MR. FRALICK:  Yes, that's been helpful.

MR. MILLAR:  Okay.  Great.

MR. FRALICK:  If we look at the 262 and compare that to the 201, we --


MR. MILLAR:  Sorry, what line are you on?  Yes, line 19?

MR. FRALICK:  Line 19, yes, so that's your -- you've added up the Table 15 and 16 to get what you believe to be the partial function cost after subtracting the common 59.3.

MR. MILLAR:  Yes, and just -- I was going to get there, obviously, but when I was asking you the previous number, that was total function, but now you're looking at partial function.

MR. FRALICK:  Looking at partial --


MR. MILLAR:  These were questions I was going to ask, so please go ahead.

MR. FRALICK:  Yes, I don't have a good handle on the total, so I'll answer what I can on the partial function.

So if you start at the 262, the first item that you would want to exclude from those numbers is the project O&M, so project O&M, as I said, was captured in the investment function cost, and that total is a little bit shy of 38 million.  So if you take 38 million out of the 262, you're down to about 224-ish.

MR. PUGH:  And you'll find that 38 million is the sum of the project OM&A on Table 15-31 of your compendium --


MR. MILLAR:  Yes.

MR. PUGH:  -- and if you go to page 32 of your compendium again, line 2, 2013 actuals, it's 23 million --


MR. MILLAR:  Yes, I've got you.

MR. PUGH:  -- and you sum those.

MR. FRALICK:  So you extract that.  Now, to get the reconciliation back down to the 201, it gets into the adjustments that Navigant makes in order to make these costs comparable.  So you pointed out the regional wage adjuster as being one of the adjustments that they make.  There's a number of other adjustments that they make associated with labour costs to make things comparable.

And without getting further into the details -- I would have to take that back -- that's what constitutes the difference here between 201 and notionally 224.

MR. MILLAR:  So where are you getting those?  I didn't see those details in the report itself.  Is this -- have you gone back to Navigant to ask about this, or are there -- is there anything on the record that I could look at that would set this out?

MR. PUGH:  There is nothing on the record that would set this out.  What you've done is you're referenced accounting costs --


MR. MILLAR:  Yes.

MR. PUGH:  -- which are in page 31 and 32 of your compendium.

MR. MILLAR:  Yes.

MR. PUGH:  And what Navigant does is they don't always use accounting costs doing their benchmarking.  So we had talked about investment costs.  Investment costs are cash costs.  It's not depreciation expense, it's not some of those other items in the total costs that you were referencing, so it's not always accounting costs, and what Mr. Fralick was talking about is there's an accounting cost with respect to OM&A, and that's not exactly how they do it, because their peers are benchmarked based on FTEs plus labour burden, et cetera.

So that's how they come up with their OM&A number.  It's not a specific accounting cost.

MR. MILLAR:  Well, how do you know that, Mr. Pugh?

MR. PUGH:  I talked to Navigant.

MR. MILLAR:  Okay.  Is there any -- did you -- after you saw -- you can probably see where Staff was going when we -- have you gone back to Navigant to ask specifically about the derivation of both the $200 million and the 666?

MR. PUGH:  No.

MR. MILLAR:  So I understood you to say that one of the differences was you backed -- or, pardon me, they backed out the project OM&A costs, and that was from the partial function.

MR. FRALICK:  It's in the investment benchmark.

MR. MILLAR:  Right.  So it's in the investment, but if I look back to page 29 -- it's 29 of the compendium -- you'll see the chart we've been referring to at the bottom.  There's the $666 million in total costs benchmarked, so the project OM&A would be part of the line above that, the investment?

MR. FRALICK:  That's right, so -- and just to clarify that the investment cost is not a single year, it's a five-year average of the project OM&A and capital expenditures.

MR. MILLAR:  And you know that because you had discussions with Navigant?  I'm just -- we couldn't find that in the evidence, and this is certainly helpful, but I'm wondering if there is anything on the record that assists with that?

MR. FRALICK:  I'm not aware whether the five-year average is on the record or not.

MR. MILLAR:  Okay.

MR. PUGH:  That is the way it's done.

MR. MILLAR:  And Mr. Pugh, you know that from speaking with Navigant?

MR. PUGH:  Yes.

MS. LONG:  Sorry, can I just go back?  So project OM&A, if I add it up from pages 31 and 32, I have 14.7 and 23.1, so I have $37.8 million in project OM&A?

MR. PUGH:  Correct.

MS. LONG:  And you're saying that's not benchmarked?

MR. PUGH:  It's benchmarked as part of the investment --


MS. LONG:  So it falls within --


MR. PUGH:  -- it's not --


MS. LONG:  -- this category, investment, the second-last line, and OPG adjusted cost of the 140?  Is that what you're saying?

MR. PUGH:  Correct.

MR. MILLAR:  And Mr. Pugh, is that your understanding -- would that reflect the entire 50-million-dollar difference between the actual costs from 2013 and the costs that Navigant has come up with?

MR. PUGH:  It would reflect 37 million of that difference.

MR. MILLAR:  Okay.  And what would the rest be?

MR. PUGH:  I gave --


MR. MILLAR:  Sorry, I know you've discussed some of this, but I'm --


MR. PUGH:  No, I --


MR. MILLAR:  -- hearing it for the first time.

MR. PUGH:  -- I gave one example that I'm aware of, and that's, rather than using the OM&A expense that you see in tables 15 and 16, they have a different method of calculating labour and they do it for all of their peers.  And what they do is they take FTEs and apply a burden to it.  So there’s a labour burden they apply to it, and that becomes the cost they benchmark because that's how they report all the information for all the other peers, so it has to be done consistent basis.

MR. MILLAR:  That is helpful.  Madam Chair, I'm sort of in your hands here.  I think Staff would be assisted if we could get an actual breakdown from Navigant of how they got to both the total cost benchmarked and then, I guess, the total function and partial function.


I recognize Mr. Pugh is being helpful, and he is being helpful.  But it's hard; I know he has spoken with them, but he doesn't have the exact numbers.  We would be assisted by that, to find out exactly what was benchmarked and what was not benchmarked.

I don't know how much difficulty that would be for OPG to provide, so I'm in the panel's hands.


Let me first ask the question of the panel.  Is that something you would be prepared to provide?

MR. FRALICK:  I think -- we have spoken with Navigant and they have a very sophisticated, complicated spreadsheet.  I think, on a best efforts basis, we could certainly qualitatively explain how they do their adjustments in order to reconcile this difference down to the 201.

Whether or not it's -- we would be able to break it down on a dollar-by-dollar basis, I think that would be challenging given the extent of the spreadsheet that they use to do the build-up.  It's based on a per-unit basis across all 54 plants, and it would be a very difficult exercise to reconcile this thing down to the penny.

However, we can provide better insight into the methodology, if that would be helpful.

MR. MILLAR:  Yes, that would be helpful.


MS. LONG:  Mr. Fralick, we're going to need as specific as Navigant can provide us, because a general description is not going to assist the Panel here.


I don't want to have to call a witness from Navigant, but I really would like to you use best efforts to get some clarity around these numbers.

MR. SMITH:  We'll do that.

MR. MILLAR:  The undertaking is J9.2.  I think we all understand what we're looking for, but it’s essentially to explain the difference between the 2013 actual results we took you through and the numbers used by Navigant.  That's very helpful, thank you.

UNDERTAKING NO. J9.2:  TO EXPLAIN THE DIFFERENCE BETWEEN THE 2013 ACTUAL RESULTS AND THE NUMBERS USED BY NAVIGANT

MR. MILLAR:  Could we turn back to page 28, please?   Navigant further broke down the costs into a dollar per megawatt-hour figure?

MR. FRALICK:  As you can see on this table here, the partial function cost was aggregated on a dollar per megawatt-hour basis.  However, the breakdown for each of the different cost categories was benchmarked on a denominator, on a unit that is most relevant from a comparison perspective for that given function.  So for operation staff, the number of units was the most relevant comparator, so that’s the benchmark that was used for that cost category.  For maintenance, it's more related to megawatt-hours, et cetera.

So the individual cost drivers are shown by their respective measures, but then they have aggregated those in the partial function cost and the total function cost on a per megawatt-hour basis.


MR. MILLAR:  You might be getting a little ahead of me.  I just wanted to establish that they produced a dollars per megawatt-hour figure, and you were benchmarked on that basis.


MR. FRALICK:  They have benchmarked us on the partial function and the total function cost on a dollar per megawatt-hour basis.


 MR. MILLAR:  And that's where you see the five dollars and one cent on the partial function, and the 13-19 for total function?

MR. FRALICK:  Yes.

MR. MILLAR:  We just, again, we had a little bit of trouble getting to how that was calculated.  If we go to page 30, which is the chart Staff prepared -- and, Madam Chair so it's clear, all these numbers are taken directly from the application.  All we tried to do was put them on one sheet, so we don't have skip around all over the place.


We want to get to how the -- first for the partial function, how the $5.01 was calculated.  What we understand you did was you took line 11 from this chart, which is the $200 million -- that's Canadian funds -- that was the partial function cost, and then you converted that -- or they converted that to U.S. dollars at an exchange rate of 8-0-1-1, and that gives you $160 million?

MR. PUGH:  That's correct.

MR. MILLAR:  Then what they did is divide that by the total terawatt hours?

MR. PUGH:  Correct.

MR. MILLAR:  We understood the total hydroelectric generation from 2013 to be 31.98.  But when we ran that number, we actually got a different outcome; we got $5.19.  Something wasn't quite working out with the math.  Can you help with us that?

MR. PUGH:  We have a facility called Chats Falls in the Saunders plant group, and we only own fifty percent of that.  So when we're setting rates, we’re setting rates based on OPG's production and our share of costs.  When Navigant benchmarks it, it benchmarks the whole plant.  So the full cost of the plant and the full production is in there.  They don’t benchmark half a plant.

MR. MILLAR:  I hadn't heard Chats Falls before.  Sorry, you said you co-own that?

MR. PUGH:  We do.

MR. MILLAR:  Who do you co-own it with?

MR. FRALICK:  Hydro-Québec.

MR. MILLAR:  Is it split 50-50?

MR. PUGH:  Yes.

MR. MILLAR:  That accounts for the difference in the terawatt hours used?

MR. PUGH:  Yes.

MR. MILLAR:  We thought it might be something to do with surplus base load generation, but that's not the case.


MR. PUGH:  No.

MR. MILLAR:  Thank you.  Could we look at -- for the partial function costs that were benchmarked, do I understand that Navigant was able to benchmark, on a partial function basis -- you can take this subject to check, but about 25 to 28 percent of the total O&M costs, in that range?

MR. PUGH:  How are you getting that figure?

MR. MILLAR:  We can go back to page 30.  200 million dollars at line 11; that’s what they were able to benchmark.  And I guess the total cost is either 733 million, which is what we say on page 29.  Staff had done a different calculation that got to 786, but whether it's 50 million more or less, it’s approximately 25 to 30 percent of the total cost?

MR. PUGH:  25 seems like a reasonable number.

MR. MILLAR:  In that range.  Can we turn back to page 25, please?  In that case -- and I read you this quote -- the Board was critical of the relatively low amount of costs that were benchmarked in that case, in that you were only benchmarking base OM&A; is that right?

MR. PUGH:  They quote base OM&A, but in fact we used the OM&A ECG metric, which is more than just base OM&A, which I think Board Staff clarified at the technical conference.

MR. MILLAR:  Would you take, subject to check, that those costs total about $165 in 2013?  I took these from the charts at page 31 and 32.


MR. PUGH:  I'll take that number.

MR. MILLAR:  Now we're up to $200 million, or 201 million, depending on rounding.  In OPG's view, how would you explain to the Board that you're only benchmarking a little bit more than you were last time?

MR. PUGH:  I think I’d say two things.  First of all, the benchmarking that Navigant did wasn't just on 201; it was on $666 million.  The PAR costs they didn't use for comparative purposes, because they don't allow for proper comparison among utilities; the same with the investment metric.


So what they did is while they benchmarked 666 million -- 672, pardon me, they actually used 201 for the purposes of conducting a peer comparison because they were the most comparable numbers, and at the end of the day, that's what you're trying do here.

MR. MILLAR:  Thank you.  I have some questions about annual reporting, and maybe we can turn to page 35 of the compendium.  This is taken directly from the application.  These are hydroelectric performance measures you propose to file annually?


MR. FRALICK:  They are.

MR. MILLAR:  And this is consistent with your existing practice?

MR. FRALICK:  It is.

MR. MILLAR:  And you're not proposing to report benchmark quartile analysis?

MR. FRALICK:  No, no, we are proposing to continue to utilize the existing EUCG metric which we have been using for many years, as it is a reliable and fair representation of the trend within the hydroelectric business, so from a business decision-making perspective we would like to see where we're doing on a comparable basis year-over-year using that metric.

MR. MILLAR:  Okay.  Could we turn to page 36, please.  First is interrogatory Staff 220, and you don't need to pull it up, I don't think, and it's not in the compendium, but we asked you if you planned to include TGC as part of your annual reporting, and your answer was no.  Can you tell us why?

MR. FRALICK:  Well, in addition to what I just previously said about the EUCG metric and its usefulness, the TGC is a brand-new metric for us that we've just introduced that we employ on a total business basis, so we don't separate it down to regulated and unregulated, so it's a new metric that we want to build some familiarity with in the coming years.  And we measure that on a total business basis.

MR. MILLAR:  Okay.  Well, first OPG does recognize the importance of that metric, I think -- I'm reading from the N11111 attachment, and we've reviewed this before at page 36 of the compendium -- I think it's the second sentence:

"In 2016 OPG adopted TGC for megawatts as enterprise-wide measure of operational cost-effectiveness."

And it goes on.  But first, you actually do produce a hydroelectric number for TGC; is that right?

MR. FRALICK:  Yes, we do.  My point being that we produce one for the hydroelectric in its totality, so the regulated an unregulated together.

MR. MILLAR:  Okay.  Well, what percentage of your hydroelectric generation is unregulated, approximately?

MR. FRALICK:  On a revenue basis 90 percent is regulated, but on a capacity basis it would be less than that.

MR. MILLAR:  Okay.  So your concern is if you reported TGC it might -- it's possible it would have a misleading picture of your -- the performance of your regulated assets?

MR. FRALICK:  Well, I think from a management perspective, as a previous plant manager for the northwest operations region, where we had regulated plants and unregulated plants, my management tool in terms of determining the efficiency of my operations was looking at the region as a whole, so I wasn't looking at individual plants, TGC, managing it at that level, so to me the metric which was important was, what is my region's TGC metric, which constituted both regulated and non-regulated plants.

MR. MILLAR:  When you calculate TGC for hydro do you do -- do you calculate it separately to include and exclude the gross revenue charge or is it an all-in number?

MR. FRALICK:  It's an all-in number.

MR. MILLAR:  And is it difficult to calculate it backing out GRC?

MR. FRALICK:  Well, GRC is -- it's somewhat of a complicated calculation.  On a forecast basis versus actuals there are differences depending on certain thresholds that you would have to meet and rates change at different thresholds.  So, I mean, I don't think it would be overly complicated --


MR. MILLAR:  Okay.  But it's not something you currently do.

MR. FRALICK:  It's not something that we --


MR. MILLAR:  But you do -- you do do it for TGC overall.

MR. FRALICK:  It's included --


MR. MILLAR:  Yes.  Okay.

MR. FRALICK:  -- in there, yes.

MR. MILLAR:  Sorry, you do -- sorry, you do produce a TGC number annually for hydro for your overall hydroelectric facilities.

MR. FRALICK:  Yes.

MR. MILLAR:  All right.  And just briefly, Navigant prepared the benchmarking report.  First, have there been any updates to that report?  That is the final report?

MR. FRALICK:  That is the report, yes.

MR. MILLAR:  And is it something you're having updated every year, or that's the end of the retainer with Navigant, at least for now?

MR. FRALICK:  That is -- our proposal is to, as you know, not to update the stretch factor on an annual basis, and we will continue to monitor our performance using the EUCG data which we have used for many years.

MR. MILLAR:  Okay.  So to be clear, you're not asking Navigant to update this every year?

MR. FRALICK:  We have not done that, no.

MR. MILLAR:  Okay.  But I assume an impediment to that would be cost.  Would there be other impediments to having those -- that report updated annually?  I guess I've heard you to say relevance might be one, since you're not proposing to do the -- to update the stretch factor?

MR. FRALICK:  Yeah, that's -- it's not particularly -- other than a cost, is not a particularly onerous process.

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

MS. LONG:  Thank you, Mr. Millar.  Mr. McLeod?


Cross-Examination by Mr. McLeod:

MR. McLEOD:  Thank you, Madam Chair.  And thank you to the parties and the Board for adjusting -- allowing me to adjust my question time.

Panel, I have a number of questions here, and I want to start with the -- go back to the peer group development component of it.  And one of the things we were interested in understanding, since we're using one Canadian utility and looking at U.S. peer utilities, hydroelectric utilities, would it be fair to say that there were any -- no, let me put it this way:  Were there any structural differences between the American western utilities and OPG that we would need to be aware of?  And what I'm thinking about here is whether or not there's unique circumstances or controls or -- regulatory controls, could be regulatory controls -- that would cause some kind of issue with the peer group?

I know we've looked at -- or you guys looked at benchmarking these things as closely as possible, but there's -- are there any anomalies in there that we might want to pay attention to?

MR. FRALICK:  Can I just get a clarification --


MR. McLEOD:  Sure.

MR. FRALICK:  -- when you refer to "peer group" are you referring to our Navigant report --


MR. McLEOD:  No, I was actually --


MR. FRALICK:  -- LEI report?

MR. McLEOD:   Yeah, the LEI --


MR. FRALICK:  Report.

MR. McLEOD:  -- report.

MR. FRALICK:  Thank you.

MR. McLEOD:  Yeah.

MS. FRAYER:  At the moment I can't think of any structural differences.  However, for us it was important, and we did talk about this in our report, to focus on peers that had a material amount -- a generally material amount of hydroelectric generation in their fleet, so there are of course many very small, small, small hydroelectric facilities that dot the U.S. market, many of which don't even report data into Form 1, and those were not included.  So we felt that structurally they would be very different in terms of how they operate and what kind of productivity improvements they could or could not achieve relative to bigger companies.  And for that reason, we also had developed a cut-off in terms of the general size of companies to include in our peer group from the U.S., and that meant that there were some small IPPs, independent power producers, or investor-owned utilities, that didn't appear in our sample for the industry, although they -- there was data available off of our data source for Form 1.

We also worked very hard to include additional other Canadian peers, but that was simply not possible.  We couldn't get the data that we needed, and we were not confident that we had the right information for Canadian peers to include in the study.

MR. McLEOD:  Can I just ask you on that point?  Was that a matter of it wasn't enough time to get that from the utilities?  Or the Canadian peers just didn't want to produce it?

MS. FRAYER:  It was the latter.  There was a lack of cooperation for the purposes of this current study.

MR. McLEOD:  Okay.  And if we're to compare at a Crown corporation like OPG with a federally owned corporation, similar peer in the States, is there any differences there, or are they effectively the same when you look at them from the outside?

MS. FRAYER:  Typically, corporate structured ownership is not a significant consideration.  In fact, we've done electric distribution studies here in the province where we've relied on U.S. data, where we've mixed and matched a variety of different corporate ownerships among the peers and combined them without necessarily eliminating companies.

I do think that the -- in many ways the federal- and municipal-owned owners of hydroelectric generation from a business decision and an operating decision tend to operate very similarly to investor-owned generation facilities.

MR. McLEOD:  Great, thank you.  I want to talk a little bit now that we're in this space about geography, and the reason why I'm asking that, because we're looking at OPG, that operates, as Mr. Fralick suggested, in the northwest a huge geography in which we're operating.  There's obviously costs involved in operating a utility this size as a service area of the size of OPG versus some of the other investor-owned utilities.

Now, I know you said PG&E is big in California.  Are there any issues there that we would have to be paying attention to in terms of cost drivers that would be important for the peer group to be considering?  I'm not sure what it would be specifically, so other than distribution of generating plant, distribution of control structures, that type of thing.

MS. FRAYER:  We thought a little bit about it because if you look at the fleet level capacity numbers, OPG is much larger than the peers in the group.  But if you look at the composition of the plants, the size -- the typical range of sizes of plants, they're very similar to their peers.  And my understanding is even to this day, OPG does tend to -- and Mr. Fralick referred to this in an earlier answer, they tend to focus their operations on regional groupings, which is what I would expect for an entity that has a breadth of geographical asset ownership, that they would need to have different groupings, different control centres that allow them to optimize resources for more closely located assets.

MR. McLEOD:  What I'm getting at is for the TFP, it doesn't matter from a geographical perspective, then.  Am I correct?

MS. FRAYER:  It doesn't.  I think, though, if we were for example potentially had gone broader to include utilities in the -- with hydroelectric assets potentially in tropical locations, this is where geographical and climatological issues might matter.  But we focused in this particular study on North America.

MR. McLEOD:  Thank you.  One of the things that came up earlier through Mr. Millar's cross about Shay Falls, one of the can questions we has was that Hydro-Québec owns four units and OPG owns four units.  Is the TFP impacted by that operation?  I believe, if I read correctly, OPG operates the entire system or that particular facility.

MS. FRAYER:  The raw data that we received from OPG was adjusted to reflect ownership.  So the O&M, the megawatt-hours of production, and also the capacity to the extent that there are joint venture operations like this.

MR. McLEOD:  Okay.  One of the matters talked about very early on this morning was water rental rates, and we want to look at that.  In the TFP, the water rental rates are not included.  In U.S. jurisdictions, is there an equivalent of water rental rates for the hydroelectric plants?

MS. FRAYER:  I want to go back to my report for a second.  I thought it would be easier if I could refer to you to a specific table.

Figure 20 in our report lists out the specific -- what I call line items in the FERC form 1 database that refer to operations and maintenance costs, and there is a line item called water for power which is, one could imagine, similar to kind of a fee, a tax if you will on the water itself.  And for that reason, it was excluded from our collection of data for O&M for U.S. peers to make it comparable to the O&M data we collected for OPG.

MR. McLEOD:  We want to make sure that even though it's a pass-through for all intents and purposes, it is fair to say there was or is a water rental charge that I assume goes back to a state or municipal government somewhere, and that's an equivalent in some sense here for us.

MS. FRAYER:  We wanted to eliminate it.  The purpose is like for like in terms of comparison, so the trend as best as possible is representing like for like inputs.

MR. McLEOD:  Fair enough.  Thank you.  Another question we would like to touch on and it's for the Z factor, and I know it seems relatively simple.  But we were looking for an example of where the Z factor would fit in those $10 million, and there’s whatever other evidence, you know, 12.7 million -- it doesn't matter; the 10-million-dollar factor was selected.

Can I just get you to give us an example of where that would work?  I'm thinking something beyond taxes and things like that, something more physical related to the facility, I think.

MR. PUGH:  I suppose you could have a cyber security initiative where there might be something happening over the next couple years and we're required to implement a whole pile of measures in order to ensure that the protection of our system, that could create some significant costs.

MR. McLEOD:  And right now, it's just sitting out there as a potential for some point in the future.  So rather than -- I think you did mention cyber security as one of the examples.

MR. PUGH:  Sitting out there -- we followed the RRFE; it's sitting out there for all participants in the RRFE.

MR. McLEOD:  Thank you, those are my questions.

MS. LONG:  Thank you, Mr. McLeod.  Dr. Schwartz, do you need a few minutes before you commence or are you ready to start?

DR. SCHWARTZ:  No, I'm ready to go.

MS. LONG:  We're going to go to about 1:30.

DR. SCHWARTZ:  Thank you.

MR. SMITH:  Thank you, Madam Chair and members of the Panel.  My apologies; I had indicated this morning that we had a written response to the Energy Probe memorandum inviting a response.  And that was -- so parties have it, that was filed this morning.  I wonder if we should mark that as an exhibit.  I don't think Dr. Schwartz is going to get to it, but I thought we should mark it before we begin.

DR. SCHWARTZ:  You're correct.  It was my plan not to start with that today, or get into that today.

MR. MILLAR:  We can mark that.  So it’s K 9.2.
EXHIBIT NO. K9.2:  OPG RESPONSE TO ENERGY PROBE MEMORANDUM


MR. SMITH:  Thank you.  My apologies.

MS. LONG:  Dr. Schwartz?

DR. SCHWARTZ:  If I may say for purposes of referring to it, you will see on every page of the compendium a number in the upper right corner, that will be the page that we're referring to.

MS. LONG:  Let's mark that please.

MR. MILLAR:  Madam Chair, that’s K9.3.
EXHIBIT NO. K9.3:  CROSS-EXAMINATION COMPENDIUM OF ENERGY PROBE FOR OPG PANEL 2A(I)


MR. MILLAR:  Madam Chair, your microphone may have gone off.  We’re having some difficulty hearing you.

MS. LONG:  Can you hear me now?  I'm losing my voice as well, so that’s not good either.  Hopefully, everyone can hear me now.
Cross-Examination by Dr. Schwartz:


DR. SCHWARTZ:  Good morning, Ms. Frayer.  It's nice to see you again.  We had some discussions about issues at the information sessions, which I think I pretty much don't see any need to go over.  So my questions will be to you and will concern the report that you have submitted.

I guess it might be appropriate to say at the outset that we don't have -- I don't have what I would say are criticisms of any kind really of what you've done.  But there are questions about interpretation, so I think that will be the bulk of what I have to ask you about.

I might say I wasn't aware you had worked in the investment banking business before returning to economics.  I did the same thing and it might be something of common ground that we can discuss in a minute or two.

Will you please turn to the compendium pages 1 and 2?  It is an extract of the Board’s RRFE decision on rate setting for distributors dated December 4, 2013, and on page 2, you'll see two highlighted sections.  The first highlighted section concludes -- it says:
"Productivity factors are typically measured using estimates of the long-term trend in TFP growth for the regulated industry."

I would like to perhaps just suggest to you that this requirement or expectation of the Board leaves a number of things undefined.  For instance, it talks about the long-run trend but gives no direction on how long that is or even what a trend is.

So I guess the first question I have is -- relates to what kind of trend is the LEI report concerned with?  Because it doesn't appear to be the historical trend in TFP growth, because you don't go back very far in time.

Would it be accurate to say that the LEI's report attempts to discern the future trend of TFP growth and therefore relies on the more recent industry TFP experience?

MS. FRAYER:  Dr. Schwartz, I would still use the word "historical".  I think I did use that even this morning in our beginning of our cross-examination of this panel.  Our study is a historical study.  We aren't doing any prognosis or trying to forecast forward of total factor productivity, but we are saying that data from the 2002 through the 2014 historical time period on the average change in total factor productivity levels is a reasonable -- to assume would be applicable on a going-forward basis.

DR. SCHWARTZ:  Yes, thank you.  Well, that's really what I meant, as opposed to someone else perhaps doing a long-term historical study going back 50 years of any industry, say, and looking at how productivity has changed over that 50-year period and then maybe using that as a basis for going forward.  That's not your approach, because you think, as I understand it, that going back -- that far back isn't relevant and might be distorting.

MS. FRAYER:  Yes, I think I used the word even "stale" in my --


DR. SCHWARTZ:  Yes.

MS. FRAYER:  -- original report.  I believe that it's important to capture a long-term trend.  We had discussions earlier with Board Staff about why we looked at that time frame.  But I also believe that the business conditions from the 1960s or 1970s for hydroelectric generators don't apply currently or going forward, and therefore my focus was on 2002 through 2014.

DR. SCHWARTZ:  All right.  Well, I guess my only point in putting that question to you is that that is your professional and research judgment as to what the Board either is or ought to be focusing on, because the Board doesn't define any of that in any document that I've seen, it just talks about a long-run trend in --


MS. FRAYER:  Well --


DR. SCHWARTZ:  -- so that -- no, I don't -- as I said, I'm not being critical, because I think we would -- anybody doing a study of this type would pretty much have to do the same thing lacking very specific direction from the Board.

MS. FRAYER:  I think the Board has given some direction, not generally specifically in this order or this decision, but it has.  For example, my understanding is that the decision that the Board made on approving the total factor productivity study that Dr. Lowry's colleague, Dr. Kaufmann, performed for the electric distributors also went from 2002 through 2012 for Ontario electric distributors.

So to some degree I do think the Board has given some indication, but you're right that it is not specifically written in this particular report.

DR. SCHWARTZ:  And of course Dr. Lowry would have had to come to his own professional and research judgment when he selected that time period.  Fair enough.  I mean, this is not a huge matter.  I'm just trying to say that there is some judgment required in establishing the length of the trend and whether the trend is primarily a historical one long-term or a future trend that you're trying to assess based on 12 years of your data.  And -- well, that's obviously what you're doing, so -- but that is your judgment of what the Board needs to have before it.

MS. FRAYER:  Yes, and --


DR. SCHWARTZ:  Okay.

MS. FRAYER:  -- the basis for my judgment is documented in my --


DR. SCHWARTZ:  Yeah, oh, I'm not challenging that.  I think that would be normal, so -- don't want to get off on the wrong foot.  But I do want to pursue it.

When it comes to -- now, the Board in its RRFE decision says something about long-term, so when you look at the future of productivity and you're trying to assess the long-term trend, do you mean as it appears to me the indefinite future?  You've come up with a number that characterizes annual productivity growth, and it is an average, before the indefinite future, as opposed to saying to the next time we have a hearing on rates.

So you're saying basically productivity and hydro generation is going down, and that's at 1 percent a year, and that's the trend into some unspecified, indefinite future?

MS. FRAYER:  So again, just to clarify, I want to make sure the Board has the benefit of what I think my scope of work was.  My scope of work was to do a historical total factor productivity study -- so to look backwards, to take historical actual data for a group of hydroelectric generators that I believe represent the industry and are comparable to OPG -- and to calculate what their historical actual trend in productivity was.  And then at that point, I haven't been doing any forecasting or any detailed quantitative analysis to pinpoint how that historical trend would translate year over year into the next generation, the next five years, the next ten or 15.  That's a bit beyond the scope of my current work.

DR. SCHWARTZ:  Okay.  Well, I'm asking you, do you intend to characterize the future trend in productivity growth as minus 1.01 percent per year?

MS. FRAYER:  I do recommend to the Board that the results of my TFP -- historical TFP study are rigorous and robust and they could be relied upon by the Board to make judgment as to what the X factor should be for the next regulatory cycle for OPG Hydro.  I think it's beyond the scope of my analysis to be making any generalizations beyond that.

DR. SCHWARTZ:  Okay.  Well, I must say -- and I don't want to pursue these matters -- I think we're largely agreeing on what it is you're trying to do, because you're in a position of having to use your expert judgment as to how to conduct the study that meets the Board's requirements as you see them.

There is another question about trends and what that word means.  And since we've both worked in capital markets, we have some idea about movements of securities prices and indexes.  You know, for example, the Toronto Stock Exchange composite index or the New York Stock Exchange index or the Dow Jones index.  So you're familiar with those indexes, at least in general?

MS. FRAYER:  Yes, I'm familiar with those.

DR. SCHWARTZ:  And so they're all highly complicated, and there are rules by which the appropriate bodies decide what goes into the index and what doesn't go into the index and how the index is measured every single day and, you know, how it changes over time, at least in a general way?  I mean, that pretty much exhausts my knowledge of the Toronto Stock Exchange index.

But it's very rule-bound, as I understand it, and it's, if you like, determined by these rules.

So that's an index, and it may or may not be Laspeyres index or a Paasche index or a Tournquist index or a Fisher index, but it's an index.

MS. FRAYER:  I agree that stock exchanges use indices to combine different individual stocks into a composite --


DR. SCHWARTZ:   All right.  And --


MS. FRAYER:  -- for purposes --


DR. SCHWARTZ:  -- now, we -- so without getting into the details of how these indexes are constructed, would you say that the changes -- now -- and you have emphasized earlier this morning that you're not interested in the levels of your productivity index, but rather the changes in that index.  That seems to me to compare favourably with what people think of when they think about a stock market index.  The level of the index doesn't matter.  What we care about is how it changes from day to day, year to year, month to month.

MS. FRAYER:  I would not agree with that.  Having investments in these stock markets, I really care also about the absolute level of the stock-market conditions of the time I make my investments, but --


DR. SCHWARTZ:  Well, presumably you invest because you think it's going to go up.

MS. FRAYER:  And sometimes you invest when things are very down because it's an opportunity to invest --


DR. SCHWARTZ:  I understand that, so --


MS. FRAYER:  -- so that's why I said absolute levels matter --


DR. SCHWARTZ:  The level of the index itself is not relevant.  It's what you think the growth rate of that index is going to be, to the extent that you focus on indexes?

MS. FRAYER:  I think that the decision on stock investments, which seems to be a little bit beyond the scope of the index approach we've used here, but it is a multi-dimensional one about -- whether you're shorting a stock or you're buying long, what you're doing with the index and how your instrument of investment is settling against it, I think that its a not just directional; it’s also the levels that matter in that instance.

DR. SCHWARTZ:  Well, I guess that's all true.  So if I said to you the stock exchange index went up say 15 percent last year -- regardless what level it had been at, it went up 15 percent -- how confident would you be -- well, I think I know the answer.  You wouldn't be very confident if I said so it's going to go up 15 percent next year.

MS. FRAYER:  I think there's not enough information for me to give you an answer.


DR. SCHWARTZ:  All I'm saying is you wouldn't base your next year's growth estimate on the basis of last year’s index growth estimate, would you?  There is no necessary connection between the two based on finance research and stock marketing studies, and things like that?

MS. FRAYER:  I’d need to know what index we're talking about.  I’d need to know what the drivers are of that change, and I’d need to know what kind of investment decisions.  So there's a lot of missing, I think, pieces of information for me to do justice to your hypothetical.

DR. SCHWARTZ:  Okay.  Then please permit me to invite you to do an experiment with me now.  I'm going to give you a fair coin and I'm going to ask you to flip it 5 times.

Now, if in those 5 flips of the fair coin you get three heads and two tails, and then I ask you what the time trend or the trend of heads and tails would be in the next five trials, you would surely not say that the fact you got three heads and two tails in the previous five trials is any indication of what you're going to get on the next set of five trials, because it's random.  You've got a fair coin on each trial.


MS. FRAYER:  As long as I have a fair coin, I would agree with you.

DR. SCHWARTZ:  That's fine.  Just give me a moment.  So would you call -- flipping a fair coin, we see this in statistics textbooks and psychology courses, it’s a random -- the outcome is a random variable, what economists call a random variable, in that whatever the index is, the change in the index we don't know until after we do the experiment and wait a year, for example.

So the change, whether it's a head or tail, is roughly the same as whether the index goes up or down.  We just don't know it on the basis of the current index level; we have to wait and do the experiment.  It's a random variable in what we call statistical terms?

MS. FRAYER:  If you're referring to the coin flip, I would agree that has random properties to it, yes.


DR. SCHWARTZ:  And index changes, like the stock exchange index?  When it changes, is that a random variable?

MS. FRAYER:  I think there are a lot of underlying drivers that investment analysts use to try to predict in what direction it will change.

DR. SCHWARTZ:  What do you think?  You're an economist; you've had training in statistics and such.  So do you regard the outcome of a year’s worth of change in stock market index as a random variable, or is it something we knew at the time because we knew what the index level was itself.


MS. FRAYER:  There is an element of unpredictability to the stock market, and there is some element of predictability.  There’s two components; it’s not fully stochastic.


DR. SCHWARTZ:  I guess we agree the stock market is unpredictable, then; stock market indexes are unpredictable.


MS. FRAYER:  No, I think I said that there’s some portion that's predictable and some portion that’s unpredictable.

DR. SCHWARTZ:  Fine.  You should be very, very wealthy, ma'am.

Now setting aside that somewhat obscure discussion, would you please turn to compendium page 5, which is an extract from your LEI report, and look at the right-most column which is TFP index growth.  I think we have 12 figures in that column, beginning with 7.11 percent and going down to minus 3.60 percent, and the average is minus 1.01 percent?

MS. FRAYER:  Yes, I see it.

DR. SCHWARTZ:  Do you think -- and you don't publish index levels in your study, which is fine.  Is there any relationship or connection between looking at these numbers, your index TFP growth rate in any year in this column to the growth rate in the previous year?  I'm just eyeballing it; what do you think?

MS. FRAYER:  First, I want to correct a statement you made.  You said that nowhere in my report do I publish the index values; that's not true.  Figure 25 has the index values in graphical form.

DR. SCHWARTZ:  Fine, in graphical form.


MS. FRAYER:  And my work papers were provided in interrogatory --


DR. SCHWARTZ:  Overwhelmingly, your study is talking about growth rates.


MS. FRAYER:  But that's the purpose of a TFP study.


DR. SCHWARTZ:  I'm not disputing that, and I am not being critical.  I'm just trying to build up a set of questions here.

So do you think, just by eyeballing your TFP growth rates in that column on page 5, that there is any necessary or obvious pattern there?

MS. FRAYER:  I think there is, if you look to figure 25 which is the underlying index values by component, capital quantities, O&M quantities, and the output measure net generation quantities, there is a time-based trend to it.


DR. SCHWARTZ:  Again looking at the column, how would you describe that time-based trend in taking into account that there are several negatives and several positives and there doesn't seem -- to me, at least -- to be a pattern there?  Is there a pattern -- just looking at the column and not looking at everything else, is there a discernable pattern or trend in those data?


MS. FRAYER:  Again I would take you to figure 25, which is on the prior page to your compendium, and the pattern is -- chronologically at least, it becomes a bit more clear.  You need to understand the subcomponents before you jump to looking at the TFP index value.

DR. SCHWARTZ:  If we've just agreed or discussed that stock exchange indexes movements are unpredictable, at least in the short term, and might provide a similar column of figures for any 12-year period, treating that as random wouldn't -- can you assure the Board the pattern of growth rates in that particular column is something other than random?

MS. FRAYER:  I don't think the analogy to the stock market holds up, at least in my professional opinion, to anything we're looking at here.  I know you saw the word "index" in my report, because we use index-based methodology to calculate the TFP trend.  But I don't think there is any, at least from my general understanding right now, any lessons learned to be thinking about stock markets and TFP indexes --


DR. SCHWARTZ:  Let's conclude.  Have you tested the series so that we can distinguish it from a random set of numbers?

MS. FRAYER:  This isn't an econometric exercise; this is an index numerical exercise.

DR. SCHWARTZ:  You're not prepared to rule out the pattern of growth rates in that table could be random or similar to a random pattern?

MS. FRAYER:  It doesn't look random to me.  It looks like capital input quantities -- the blue line in figure 25 is, as I had hypothesized, fairly constant, providing a constant flow of services with respect to how much the capital inputs can provide.

There is a bit of randomness on the output side in the yellow or light orange, depending on your colour printer, index that represent net generation, and we've talked about it, I think, quite a bit today and it's in relation to the hydrological differences across time.


And then on the O&M input side, the orange line, I think there is a fairly strong pattern generally -- this is showing again quantities of O&M, that it's generally for the industry increased for some time, some portion of our study time frame, and then stabilized, and that's what we would expect for this industry.

DR. SCHWARTZ:  That doesn't really -- I'm not saying that your index growth rates aren't rationally derived; they are.  So that's a different question.  Let me leave that for now.

Now, but let me return to that experiment about flipping a coin.  If we repeatedly flipped a coin it would often produce a series of sequential heads and tails that look like a pattern, but in fact you would agree with me that it's not necessarily a pattern; it's just random?

MS. FRAYER:  If we're talking about the --


DR. SCHWARTZ:  Heads and coin -- heads and tails?

MS. FRAYER:  -- coin.  Yes.

DR. SCHWARTZ:  Okay.  Now, to turn to a different subject -- just straighten out my notes -- your report discusses the composition of your sample at length, appropriately so.

Was it your objective to select as it appears a sample of peers for OPG?

MS. FRAYER:  The intent was to find a group of companies that owned hydroelectric generation, for which we could then construct an industry grouping.

DR. SCHWARTZ:  And your industry grouping is a matter of choice, professional research choice, that it be peers.  Is that correct?  That was your -- that was what you think the Board would want, or -- because it doesn't really -- the Board doesn't say that.  It just says -- well, hang on.  What does it say?  It says an empirical -- sorry, I'm going back now to page 2.  The second yellow highlight, it says that:

"The RRF report stated that X factors for individual distributors under this next version of IR will continue to consist of an empirically-derived industry productivity trend and a stretch factor."

So it's not giving -- the Board here isn't giving you much definition on samples or composition of samples, it's just -- ultimately it's your professional judgment, and you have decided that your sample should be a sample of peers, whatever we mean by that.

MS. FRAYER:  Well, the Board did say in their statement, industry productivity trend --


DR. SCHWARTZ:  Mm-hmm.

MS. FRAYER:  -- which also from my experience with doing these types of studies in front of regulators for purposes of rate-making means that we need to represent peers that operate in a similar industry.  This would be hydroelectric generation.

So that is the thought process that I undertook when I selected --


DR. SCHWARTZ:  Oh, I have no doubt, and I'm not being critical.  I mean, I think if I were doing this I would perhaps do the same thing, but all I'm saying is that it's your professional judgment that that's how the study should be done.  It's not like the Board dictated how samples should be constructed or how many there should be or what time period they should cover.  This is all a matter of your professional judgment, as it is for the expert on the opposite side.

MS. FRAYER:  I agree there's professional judgment.  There is also foundation from the Board in what they've found to be relevant and appropriate for other industries that they regulate --


DR. SCHWARTZ:  That's fine.  I agree.  I'm sure you're correct.

Now, you actually said something, I think, in response to the previous questioner that is on this point.  Could it be the case that younger utilities grow faster and have more opportunities -- and I'm putting the emphasis on "could" -- for productivity improvements than what you refer to as mature utilities?  I mean, could that be the case?

MS. FRAYER:  I think it's quite possible that if we were looking at a hydroelectric operator with newer assets, they would have a different set of input costs -- input quantity trends that would be reflected in a different total factor productivity.

DR. SCHWARTZ:  Okay.  So I think -- now, you couldn't -- and you said this this morning -- there were a number of smaller utilities that either wouldn't give you the data or the data wasn't available, so you couldn't put them in your sample; is that correct?

MS. FRAYER:  I couldn't and I wouldn't, because I don't think --


DR. SCHWARTZ:  If they're not peers.

MS. FRAYER:  -- an independent power plant owner that owns a 1 megawatt hydroelectric facility would be considered a peer for OPG.

DR. SCHWARTZ:  Well, exactly, exactly, and so your professional judgment is that your sample and your productivity growth rate should be based on peers to OPG, that nobody told you to do that.  That is your professional judgment as to what is required to do this study well.

MS. FRAYER:  Yes.

DR. SCHWARTZ:  Thank you.  Okay.  Well, fine.  It's not a problem really.

Now, the other part of the Board's RRFE -- we don't have to turn back to it -- the highlighted sentence that I just -- at the end of the first highlighted paragraph:

"Productivity factors are typically measured using estimates of the long-run trend in TFP growth for the regulated industry."

Now, so the Board's RRFE refers to TFP growth rates for a "regulated industry", but it doesn't elaborate.  Would it matter that some utilities in a sample were regulated under traditional cost of service and others under incentive regulation?

MS. FRAYER:  It could matter to the results of --


DR. SCHWARTZ:  Okay.

MS. FRAYER:  -- the TFP study --


DR. SCHWARTZ:  And the Board --


MS. FRAYER:  -- but the Board has not considered that in any of its prior TFP studies for purposes of --


DR. SCHWARTZ:  Okay.  Well, I mean, thank you.  That's good to know.  All I'm saying is the Board's definition of what it's looking for as provided in the RRFE decision doesn't distinguish, so you could assess a sample according to your professional judgment.

Now, I have looked at some of the websites, so -- but only a few, so let me ask you, in your sample how many utilities are under cost-of-service regulation and how many are under incentive regulation?

MS. FRAYER:  How many of the hydroelectric generation companies in my sample?

DR. SCHWARTZ:  Yeah.  Well, yeah.

MS. FRAYER:  None of the hydroelectric generation companies other than OPG are under incentive rate-making.

DR. SCHWARTZ:  Okay.  Now, are you then suggesting that the expected TFP growth rate in the future under an incentive regulation regime can be accurately inferred from or will be the same as the observed growth rates in your past 12 to 13 years of cost-of-service utility experience?

MS. FRAYER:  I am following what the Board has done previously when they've looked to U.S. electric distribution or natural gas distribution utilities and their TFP estimates, and many of those peers were not under incentive rate-making.  It is in fact quite common as a practice in doing total factor productivity studies not to necessarily distinguish on the basis of regulatory regimes or corporate structure, which is something we talked about earlier.

DR. SCHWARTZ:  All right.  Well, let me ask the question again, because I'm sure everything you said is correct.  But are you suggesting that the expected TFP growth rate in the future under an IR regime can be accurately inferred from or will be the same as the observed growth rates of the past 13 years under cost-of-service regulation?  Now, if you are that's fine.  I don't -- I'm not going to criticize you for doing it.  And indeed, there may be practical reasons why you have to conduct a study in a certain way.

But the question is, are you suggesting that the TFP growth that will be obtained under IR in the future can be accurately inferred from the observed growth rates of the past 13 years under cost of service?  That's the question.  I'm not criticizing you for what you've done and I'm not suggesting there is not a basis for doing it.  I'm just wondering what you think about, you know, the results of that.


MS. FRAYER:  So in the wording of your question you're asking me about inferences, which is more about, again, projections going forward.  That's really outside my scope of work.  I was asked to do a historical total factor productivity study for purposes of regulatory rate-making, and that's what we have done.  I'm confident in the estimate that my study presents of negative 1.01 percent.

DR. SCHWARTZ:  Madam Chair, would you just excuse me for a moment?  I would like to confer.

MS. LONG:  That's fine.

DR. SCHWARTZ:  Okay.  Let me ask you one general question then.  Do you see the role of an expert at these proceedings -- I mean, you did that report for OPG.  I'm asking you a somewhat different question based on your professional expertise.  Would you agree with me that the role of an expert in these proceeding is to assist the Board, so that you might be asked questions that are not directly dealt with in your study, because that's your role.  You're not here as an advocate for OPG, you're here to help the Board come to an assessment of the evidence.  You would agree with that, I'm sure.

MS. FRAYER:  I would definitely agree that I'm not an advocate for any party here --


DR. SCHWARTZ:  Okay.

MS. FRAYER:  -- that I'm here to present my independent analysis --


DR. SCHWARTZ:  Okay.  Well -- so the question was, what do you think as a professional, whether you addressed it in the OPG report you wrote or not, that it is reasonable to project a TFP growth rate under an IR regime from data only on companies under cost of service, and is there any hesitation in your thinking in that regard?

MS. FRAYER:  I think for the purposes of the current proceeding, which is aimed at trying to develop rates for the regulated  assets of Ontario Power Generation hydroelectric for the next five years, that the total factor productivity study I have conducted, which is looking at industry average TFP growth rate from a diverse set of companies that has attempted to take into account the actual drivers of how hydroelectric generators operate, what their key product is, service, and how --


DR. SCHWARTZ:  Thank you very much.  Thank you.  I'm sure you've made your point. 

MR. SMITH:  I'm not sure she has yet.

MS. LONG:  She hasn't finished, Dr. Schwartz.  Let her finish her statement.

DR. SCHWARTZ:  I’m sorry, I thought she had, but we're coming short of time.  Let's just pursue that a little bit.  Isn't it one of the --


MS. LONG:  Dr. Schwartz, I asked that she be able to finish. 

DR. SCHWARTZ:  I apologize, I'm sorry. 

MS. FRAYER:  I do think the historical TFP estimate we've provided is reasonable to use going forward, because it covers the business conditions, the technical aspects of how hydroelectric generators operate, what type of efficiencies they may produce.  But as always, business conditions could change.  Technology could change.  We actually note that technology, although very, very slow, is probably one of the main sources of opportunity to drive efficiency in the future.  So if I'm here potentially in five years' time, I might have an updated total factor productivity study at that time. 

DR. SCHWARTZ:  Thank you.  Now isn't one of the traditional or alleged shortcomings of traditional cost of service regulation that it rewards efficiency enhancing investment insufficiently?  And isn't that why this Board is moving toward IR? 

MS. FRAYER:  I would like to rephrase it in my words, because I'm not sure I can answer your question in your words, which is that one of the long run long-term benefits of incentive rate making is it provides an opportunity, motivates the regulated firm to control its costs and try to essentially beat the I minus X formulaic index, which in the longer term also benefits consumers with a more efficient, lower cost service provider. 

DR. SCHWARTZ:  Thank you.  Now, turning to questions about the study period you've used, you reported an average TFP growth rate for the study period, I believe 2002 to 2014, and so you say at page 16 of your report that you have 13 years of data and 12 annual changes. 

Those changes are in what I would call the aggregate industry TFP index that you first worked out, as opposed to sample company indexes.  And perhaps we just saw the results of that in your study on page 5; that's derived from your aggregate index, productivity index, or industry wide index? 

MS. FRAYER:  I think you're suggesting -- or you are asking a question of how we did actual math, and I think hopefully -- we might be using different words, but you are correct in the sense that we aggregated the plant level data to firm level, and then aggregated firm level data on each of the individual input indices and output index before we calculated the TFP growth rates. 

DR. SCHWARTZ:  So that would -- I'm sorry I'm getting ahead of myself.  If the data you used had been available for a longer period of time, how far back, if at all, would you have gone? 

Let's say all the data you needed were available?  How far back -- would you have gone back any further than you did?  How's that?  

MS. FRAYER:  I think we've already answered this question in one of the interrogatories.  I don't recall if it was from yourself or another party.  But I would not go back much further than the time frame we are currently looking at, because I believe there has been systematic changes and business conditions for hydroelectric generation operators due to the reforms we had in the electricity sector, which both in the U.S. and across Canada really kind of took place in the late 1990s, early 2000s. 

DR. SCHWARTZ:  Okay, fine.  At page 17 of your report, and this isn't in the compendium, you state that the 13 year study period "is not so long-term as to capture stale industry trends that would not repeat themselves in the future."  Fair enough.

I'm wondering what you regard as stale, and hence not relevant.  Let me give a trivial example because it came up in one of our information sessions.  The computer was introduced sometime -- I don't know, in the '50s, '60s -- and undoubtedly enhanced productivity in all industries, including hydro generation. 

Now we can't predict, I think, that that will happen again.  But would it be relevant to know that in a study of hydro productivity trends because your sample doesn't go back that far? 

MS. FRAYER:  It would be an interesting question, but it would not be relevant for purposes of rate making for the next five years. 

DR. SCHWARTZ:  Now how sure of your -- and I used the word indefinite future before, because I think we agreed that your study of the future trend isn't time limited.  And I think actually you said this just a few minutes ago, that you would be -- maybe I'll put it this way.  You would be open to the idea that sometime in the indefinite future, there would be similar productivity enhancing events.  I think you said as much? 

MS. FRAYER:  I think we can't rule out there might be technology improvements, maybe in materials or some other telemetry that could be harnessed in the future. 

DR. SCHWARTZ:  And the fact that these things have happened unpredictably over the past, but they have happened, is not something you rule out for the future.  So we don't know when, or what, or how, but these things tend to be unpredictable.

So would you think that the better course of action in thinking about these things is to say that those things won't happen or that they could happen?  I think you said they could happen. 

MS. FRAYER:  I think technology changes, especially in some of the things that would be applicable to hydroelectric generation, are very, very slow in occurring.  And they're actually quite predictable.  I wouldn't say unpredictable.  These are things people constantly work on to try to squeeze out opportunities.   

We don't see significant opportunities on the horizon for OPG or for the peers, at least on the horizon for the purposes of this regulatory session. 

(Inaudible) on, if we were setting rates for the next 100 years today, I might reconsider my answer. 

DR. SCHWARTZ:  Okay.  But your report, I think we just talked about this earlier, isn't based on the time period to the next rate hearing.  It's -- and I think you’ve said that.  You're talking about the future and that future is characterized by negative 1.01 percent declining productivity levels. 

MS. FRAYER:  I don't agree with your interpretation of what I previously said. 

DR. SCHWARTZ:  If you can find a place in your study where you have said that you're predicting only up to the next rate hearing, then fine, then you can do that.  I mean, I welcome that. 

Madam Chair, this might be a good place to stop, depending on your time.

MS. LONG:  I think so, yes.  Thank you, Dr. Schwartz. 

DR. SCHWARTZ:  I'm sorry, may I make one additional comment, because it relates to tomorrow? 

MS. LONG:  Yes. 

DR. SCHWARTZ:  We submitted a note to the Board on February 28th and the version of the note in the compendium contains one change that I would like to everybody's attention, because it a mistake that I made in footnote 25. 

It’s a statistical task; I did it incorrectly.  So footnote 26 in the compendium note is correct.  It points that out, in case anybody missed it. 

MR. SMITH:  Dr. Schwartz, it would be of assistance at least to me if you could tell me which page of your compendium it's on. 

DR. SCHWARTZ:  For sure.

MS. LONG:  Page 26 is the correction, is that correct? 

DR. SCHWARTZ:  You'll see footnote 26 says correction on March 14.  I'm correcting a mistake I made from footnote 25, the fact that nothing changes as a result is perhaps less important and I'm just acknowledging it.  Thank you very much, ma'am.

MS. LONG:  Does that present any problems for you, Mr. Smith? 

MR. SMITH:  I don't know, but I'll check and let you know. 

MS. LONG:  You'll check and let us know.  Thanks.  We will be back tomorrow morning at 9:30.  
--- Whereupon the hearing adjourned at 1:35 p.m.
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