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Thursday, March 23, 2017
--- On commencing at 9:35 a.m.

MS. LONG:  Please be seated.  Good morning, everyone.  The Panel is sitting again today in EB-2016-0152.  Before we begin, Mr. Smith, are there any preliminary matters you would like to address?

MR. SMITH:  No, there are not, Madam Chair.  We filed, I believe, three undertakings, but otherwise, no.

MS. LONG:  Okay.  Thank you.

Mr. Millar.

MR. MILLAR:  Good morning, Madam Chair, members of the Board.  Board Staff is pleased to introduce Dr. Mark Lowry.  Perhaps we can have him affirmed.
OEB STAFF - PANEL 2B

Mark Lowry; Affirmed.
Examination-In-Chief by Mr. Millar:

MR. MILLAR:  Thank you.

Good morning, Dr. Lowry.  Madam Chair, I will be seeking to have Dr. Lowry qualified as an expert in regulatory economics and incentive regulation plans, including total factor productivity, and in that light I would like to take him briefly through his CV.

Dr. Lowry do you have a copy of your CV handy?  And we can have it pulled up on the screen, please.  It's at Exhibit M2, which is Dr. Lowry's report, and it starts at page 79.  I'm not sure if that's page 79 of the PDF, but it's page 79 of 100.  Again, that's Exhibit M2.

DR. LOWRY:  My monitor is actually not working.  For this purpose -- oh, here, it's coming up.  Okay.  My apologies.

MR. MILLAR:  Okay.  There we go.  And you'll see your CV begins there.

DR. LOWRY:  Okay.

MR. MILLAR:  Dr. Lowry, you are the president of Pacific Economics Group?

DR. LOWRY:  Yes.

MR. MILLAR:  And you've held that position since 2009?

DR. LOWRY:  Yes.

MR. MILLAR:  What does PEG do?

DR. LOWRY:  Well, we're a company that's basically -- works in the area of energy utility economics, including regulatory economics, and also studies of cost, cost performance, productivity measurement and the like.

MR. MILLAR:  And what are your responsibilities at PEG?

DR. LOWRY:  I own and manage the company, and I am involved in many of the projects in which I'm usually the expert witness if there's testimony and also the principal investigator.

MR. MILLAR:  And prior to becoming president of PEG you were a partner of PEG for many years?

DR. LOWRY:  Yes, that's correct.

MR. MILLAR:  And prior to that you held a variety of positions, including VP and senior economist at Christensen Associates?

DR. LOWRY:  That's correct.

MR. MILLAR:  And you were an assistant professor in the Department of Mineral Economics at Pennsylvania State University?

DR. LOWRY:  Yes.

MR. MILLAR:  And you have both a B.A. and a Ph.D. from the University of Wisconsin-Madison?

DR. LOWRY:  Right.

MR. MILLAR:  And your Ph.D. is in agriculture and resource economics.

DR. LOWRY:  That's right.

MR. MILLAR:  And you've authored or co-authored many papers over the years.  Obviously, without going through any of them in any great detail, can you confirm that many of these related to IRM or PBR or up to and including TFP?

DR. LOWRY:  Yes, there have been several such papers.  For example, I wrote a paper in the Review of Network Economics about some work I did for the OEB some years ago in one of the gas PBR -- or gas IRM proceedings.

MR. MILLAR:  Okay.  Similarly, you've appeared as a speaker at many conferences over the years.  Did any of these relate to IRM and/or TFP?

DR. LOWRY:  Most of them were either in the field of alternative regulation or benchmarking type of work, and I've often chaired those conferences.

MR. MILLAR:  Okay.  And your CV lists numerous major consulting projects you've worked on, and we won't go through these in any detail, but can you confirm that some of these related to IRM and TFP?

DR. LOWRY:  Yes, a great many of them had to do with one or the other -- the great majority.

MR. MILLAR:  And you filed -- have you filed any reports and appeared as a witness on the subject of IRM and TFP?

DR. LOWRY:  Yes, I've been a witness on that topic more than two dozen times.

MR. MILLAR:  Okay.  In preparing for this
proceeding --


DR. LOWRY:  May I say too, I -- one of the peculiarities of our firm is that we've always tried to do objective work, and so I've often been a witness for utilities as well as for regulatory commissions, consumer advocates, environmental groups.  We pride ourselves on giving objective evidence.

MR. MILLAR:  Thank you very much.  Board Staff has filed a report in this proceeding entitled "IRM design for Ontario Power Generation", and that was filed as Exhibit M2.  Did you write this report?

DR. LOWRY:  Yes.

MR. MILLAR:  And I understand you worked with someone else on this as well.  Could you explain the responsibilities --


DR. LOWRY:  Well, we have a staff, and they contribute in many ways, but in particular the majority of the empirical work is done by my colleague, David Hovde, who is a vice-president in the firm, and indeed, he would be here today to field some of the most -- more technical questions if necessary, but we were told by Ontario Power Generation that they would not have that type of question, so he is listening to the proceeding in Madison, Wisconsin.  In the event that there is a question that I don't have the answer to on the tip of my tongue he can relay the proper answer to me.

MR. MILLAR:  Okay.  And I don't want to put words into Mr. Smith's mouth.  I did ask him about the level of detail he would get into, and he didn't expect to, but we'll see where we go.  But --


DR. LOWRY:  Right.  Understood.

MR. MILLAR:  Okay.  Thank you.  With respect to the interrogatories that were prepared and filed, were these prepared by you or under your supervision?

DR. LOWRY:  I wrote almost all of them, and where there was empirical work involved, once again, it was done by my empirical staff, which is supervised by Mr. Hovde.

MR. MILLAR:  And there was a supplemental report filed by PEG in response to LEI's reply evidence.  Was this prepared by you or under your supervision?

DR. LOWRY:  Same answer.

MR. MILLAR:  Okay.  Are there any corrections you would like to make to any of these documents?

DR. LOWRY:  No.

MR. MILLAR:  And do you adopt this evidence for the purpose of this proceeding?

DR. LOWRY:  Yes.

MR. MILLAR:  Madam Chair, based on that I'm asking to have Dr. Lowry qualified as an expert in regulatory economics and incentive regulation plans, including total factor productivity.

MS. LONG:  Does anyone have any questions for Dr. Lowry with respect to his qualifications?

MR. SMITH:  No questions.

MS. LONG:  I will take it from that that no one objects to Dr. Lowry being qualified in the areas that Mr. Smith has outlined?

MR. MILLAR:  Mr. Millar, I believe.

MS. LONG:  I'm sorry, Mr. Millar.

MR. MILLAR:  Okay.  Thank you, Madam Chair.

MS. LONG:  Then the Board is prepared to accept Dr. Lowry in the areas of regulatory economics, incentive regulation plans, including total factor productivity.

MR. MILLAR:  Okay.  Dr. Lowry, I think it might be useful if you could spend a few minutes providing us with a high-level overview of your evidence in this proceeding.

DR. LOWRY:  Okay.  Well, as a witness for Board Staff, our main mission was just to supplement the record in the proceeding to make it possible for the Board to provide a
-- produce a more informed decision on the issues.  And so in the manner of the productivity study, some obvious questions are, well, what would happen if the sample period was extended or what would happen if a larger number of companies were considered.

And so, for example, we looked at a considerably longer sample period that went all the way back to the early '70s, although our featured sample period was 19 years compared to, I think, 12 for LEI.  And our sample was 21 utilities if you include OPG, whereas LEI I think had 16 utilities.

And so what we found is that over the -- our featured sample period, the 19-year period that was 1996 to 2014, that the multi-factor productivity of the sampled hydroelectric power generators averaged about positive 0.29 percent.

Another thing we do routinely that's a little different from LEI is we will also give information on capital and O&M productivity.

Now, it then turned out that OPG wanted us to calculate productivity using a one-hoss shay methodology and to do that, we used just the off-the-shelf kind of standard approach to that that other people do when they do one-hoss shay.  And using that approach, we found that the MFP trend for the same featured sample period was negative 0.15.

So our number was 0.29; the one-hoss shay number was negative 0.15.  Both of these numbers are considerably different from the number that LEI produced, which was about negative 1 percent.

I also considered some other issues in the design of the IRM for Ontario Power Generation and, in particular, focused on the cost tracker issue.

MR. MILLAR:  Thank you.  What would you say -- I guess I would like to look at what you think the main issues in this proceeding are, but I think with a focus on where you differ from the analysis of LEI.

DR. LOWRY:  Sure.  Well, there are some big issues having to do with productivity measurement, and those are issues with LEI.  And then with respect to Ontario Power Generation, there is the issue of the capital cost tracker issue.  So I will talk for a while here about the main issues there.

Now, the whole idea of a productivity study is to help design a price cap index for OPG.  And basically, what you're trying to do is move the rates between the rates in the first rebasing -- actually not rebasing, but the existing rates, I guess, in this case to the next rebasing. But basically, that's what a price cap index is supposed to do.  And a productivity index, the trend in productivity index is the difference between the trend in output and input quantity.

When you're talking hydroelectric generation, the input quantity trend is very similar to the capital quantity trend because it's a very capital intensive business.

So unsurprisingly, the big issues between us and LEI have to do with, first of all, how do you measure the output trend, and secondly, how do you measure the capital quantity trend.  So let's talk about the capital quantity trend issue first.

We at PEG have used a conventional monetary approach to measuring the capital quantity trend in this proceeding.  And this is an approach that's based on the inflation-adjusted gross planned additions of a company, and some sort of assumption has to be made about the decay in the flow of services from the assets until they reach the end of their service life.

What we assumed was a constant rate of decay for the assets; sometimes this assumption is called geometric decay, or GD for short.

Now, LEI, along with other utility witnesses in recent proceedings, has advocated an alternative approach to capital quantity measurement.  And they legitimize this approach on the assertion that the service flow from an individual asset is a constant, until it reaches the end of its service life, sort of like a light bulb will pretty much work the same until -- an incandescent light bulb will work the same until it suddenly fails.

So other utility witnesses have taken that assertion, and then proceeded to conduct what I call a simplistic one- hoss shay calculation, and notably enough, they find substantially lower X factors using one-hoss shay.

What LEI has done, though, is take another step and say if we were to use a so-called physical proxy approach to the one-hoss shay capital quantity trend, in which the trend in the generation capacity of the company is considered to be the trend in the capital quantity, that that's a good approximation.

So I have, in my direct testimony, and perhaps most -- the best single treatment is in that reply memo that I wrote, issued about ten reasons why neither one of these approaches is as good as the geometric decay approach.  So I'll try to go through some of these now.

Let's start with the issue which of these approaches is used more often.  And I showed in response to a data request from Ontario Power Generation that the geometric decay approach is much more widely used in North American productivity studies that are used to calibrate X factors.  In fact, we have used this geometric decay approach in most, though not all, of the studies we have done for the Ontario Energy Board.  And the Board in fact rejected the use of a physical proxy approach in -- I think it was IRM 3 several years ago.

Well, how about government agencies when they do productivity studies, or when they just need to know the capital quantity trend?  Once again, the geometric decay approach is much more widely used and in fact, no one hardly ever uses a one-hoss shay approach or a physical asset approach.

Now, Ms. Frayer, the witness for LEI, likes to talk about the fact there are a number of generation productivity studies that use generation capacity as the capital quantity index.  And my response to that is that if you look at those studies, you'll find that none of them are using -- all of them are focusing on generation outside of the United States where the requisite data for a monetary approach is available.  And to me, that completely explains the popularity of that practice.  You're some graduate student from Turkey, or you work for the Turkish Hydroelectric Authority and you have this idea to write a paper about the Turkish productivity trend.  There's no data; the data to do that for a monetary approach for Turkey is just not available, so that's a simple way to get the study done.

Now, why do the government agencies so frequently use the geometric decay approach?  It is because they know that the gross plant additions that are being addressed by the monetary approach are of a heterogeneous character.  They may, for example, involve assets with diverse service lives.  And also, individual assets are actually constructed of little components that have diverse service lives.

We all know this in our everyday lives when we go out and buy a car.  So you have the car, and after a year and a half, you need to replace the wipers.  And after another year, you need to replace the tires.  And after another year, you need to replace the alternator.  What you're doing is -- what you're driving is a -- and you can think of this on the your way home today -- is driving a compilation of little parts that may individually have constant service flows until they die, but they die at different times.

So for this reason, these government agencies have recognized a geometric pattern of decay is a pretty good simulation of the decline in service flow from plant additions even if individually, these parts of assets do exhibit this one-hoss shay practice that Ms. Frayer talks about.

Now, a second consideration is, well, which of these approaches does a better job of tracking the treatment of capital in cost of service regulation because, after all, we're trying to get the rates to go from one rebasing to the next.  Here again, our research has shown that the geometric decay pattern does a lot better job at coming up with an X factor that's appropriate for getting between two rebasings.

And to illustrate this in the context of Ontario Power Generation, we did what is sometimes called a Kahn method, a simple way of calculating the X factor for Ontario Power Generation, where we just looked over the 2007 to 2014 period and said if hypothetically they had been subject to a price cap index during this period, what value of X would have been needed to produce the revenue that the company received.

And so again, this is the 2007 to 2014 period.  So it even includes the Niagara Tunnel project, the funding for the Niagara Tunnel project.  And what we found is that the value of X that would have produced the required revenue was 1.34 percent positive.  To me that's just an example of how the geometric decay is much more realistic than either of the approaches that Ms. Frayer has talked about.

Now, another problem with the one-hoss shay approach is that it is difficult to implement.  Ms. Frayer talks in her testimony about, well, we like to steer away from the monetary approaches, because there are so many assumptions involved.  Well, we have found that there is only one monetary approach where assumptions are problematic, and that's the one-hoss shay approach, because the one-hoss shay approach requires you to guestimate when a plant is retired:  Oh, how old is that plant?  Well, there is no data on the assets that are actually being retired, so maybe you'd assign the average service life to that.

And what we found is that even very reasonable assumptions about that can result in negative capital quantities, and if all this is true, then really the average service life in a one-hoss shay study becomes a kind of dangerous fudge factor that could be used to producing negative productivity trend, and in my opinion that's exactly what's been happening with these utility one-hoss shay productivity studies.  All of those studies that I know about have been based on a very lightly substantiated assumption about the average service life, and any step in the direction of a more reasonable service life, suddenly you don't have the negative productivity trends any more.

Now, so I've already advanced a number of reasons why you might not want to use the one-hoss shay.  I'm not even done, but let's just pause to say, does it even make sense for hydroelectric generation.  And in my opinion the answer is, it actually isn't particularly well-suited for this application, because there is a stylized fact in the generation business that the older generators are, the more they need maintenance, the more they need some refurbishment, cap ex, to keep them at the same level of capacity.

And, well, Ms. Frayer says that OPG is actually in that phase, and there is evidence of it from both of the productivity witnesses in this proceeding, because the cap -- the O&M productivity trends are substantially negative over the sample periods that both LEI and us tend to favour.  And if you go back to our earlier 1974 to '96 period, the O&M productivity trend was not so negative.

So it has deteriorated over time, just as you might expect.  And there's actually a figure in Ms. Frayer's response memo.  It's a Figure 2.  And it actually exhibits the idea that O&M productivity starts to go up because of the decline in the productivity of capital.

So I guess my overall feeling is that the one-hoss shay approach does not make particularly good sense for generation, and if you wanted to apply it anywhere it would be with the distribution sector of the industry.

Now, I also take exception to the whole way that Ms. Frayer talks about depreciation in her testimony, making it seem like depreciation is irrelevant in the calculation of a price cap index for Ontario Power Generation.  She -- depreciation is the decline in the value of an asset as it ages, and because of that decline the revenue requirement associated with an asset declines over time.

And this is an important part of the utility business.  We want utilities in general not to replace assets prematurely, but to -- and so we like them to run them until they're old unless there is a prohibitively rapid growth in O&M expenses, and this is indeed an important part of the productivity growth of utilities that is ignored by the physical asset approach and even the one-hoss shay -- a simple one-hoss shay approach that Ms. Frayer seems to have in mind.

And it turns out that this is particularly important for Ontario Power Generation, because, well, first of all, it is a hydroelectric power generator, and that means that it has -- a very large part of its costs are the costs of the dams and big infrastructure with a 100-year service life that is just gradually declining in value over time.

Basically it's in the middle of a 100-year replacement cycle, and that's a peculiarity of the study that you have to do for OPG.

In the case of OPG the force of depreciation is even more exaggerated, because they revalued their assets in 1999 at a substantially higher level, and in 2014 they added this massive Niagara Tunnel project, billion-dollar addition to their rate base.  So for them, between cap ex surges, their cost is expected to grow slowly.

Now, Ms. Frayer would like to say that this is all -- might be true, but it's irrelevant to a productivity study, and I show in my reply memo mathematically that that is incorrect, that if you do a more sophisticated study that even assumes constant service flows for assets, that you need to take account of the fact that different assets have different -- may have same constant service flows, but the cost of an older asset is lower than the cost of a younger asset, and really, you need to think of a company as managing 50 different or 100 different kinds of assets with different system ages, and that if you do this, then indeed depreciation is a quantity phenomenon and should be picked up by a proper productivity study, just as, for example, if a utility was able to cut its labour cost by using cheaper labour inputs, that they would achieve a labour productivity saving.

Now, one final problem with the use of the capacity as a capital quantity variable is that it is then not available for use as an output variable.  This is also a problem because capacity is a legitimate output variable.  There are capacity markets in many parts of North America.  Our econometric research has shown that the cost of hydroelectric generation is much more driven by the cost of capacity than it is by volume.  I think one of the reasons for that is that the motive force for the generators is provided by Mother Nature, as opposed to some messy or problematic coal or nuclear-fuelled way of making air hot
-- air or water hot.

It is also a problem of the volatility of a volume variable.  It is very sensitive to weather conditions and to hydrologic trends, and in Ms. Frayer's sample, I thought in her sample -- testimony yesterday she was kind of disingenuous about the effect of that, and I think the missing point was that she has a size-weighted sample, and two of the -- several of the biggest utilities in the sample happen to have declining volumes during the period due to drought conditions.

For example, Pacific Gas & Electric was subject to a severe drought in California.  This has caused the volume trend in her sample to substantially deviate from the capacity trend, and that is irrelevant to Ontario Power Generation.  OPG does not anticipate any deviation of the volume trend from the capacity trend during the upcoming five years.

Now, I'm not saying that volume isn't a consideration in the design of a price cap index.  It is.  But what I proposed in my testimony was a two-step process in which productivity was measured using capacity as the output variable, and then, if Ontario Power Generation anticipated some deviation of volume and capacity trends, then you could make an adjustment for that.

As it happens, though, they don't anticipate any such deviation, so there is no need for the adjustment.

MR. MILLAR:  Thank you for that, Dr. Lowry.  I'm conscious of our time.  But in just a couple of minutes, would you be able to discuss the work you did on capital cost drivers?

DR. LOWRY:  I'll try to keep that brief.  Sorry for being a bit long-winded there.

In my testimony, I do acknowledge the need for -- the occasional need for a capital cost tracker in a multi-year rate plan that has an index base escalator such as a price cap index, because sometimes utilities do have cap ex surges and a price cap index that's based on a long-term productivity trend is not going to provide fast enough escalation to fund those services any more than it's going to slow down automatically after the surges, when the utility's cost is growing more slowly.

So granted that there is some need for supplemental revenue, but it turns out it's problematic to do this.  For one thing, the existing mechanism does provide some funding because of the depreciation of older assets and because of the escalation of the price cap index.

It's also the case that utilities might have some incentive to bunch their cap ex in one year of the plan, so that they qualify for extra revenue.  Once you have the availability of the extra money, it becomes kind of a game to get as much extra money for the same capital spending as you could.

So the capital module provisions of IRM 4 do not do a perfect job, but it's an intelligent run at fixing these problems.  For one thing, there is this materiality threshold formula that does consider how much funding there is in the period for the cap ex that's undertaken.  There is a 10 percent materiality threshold that I think is inappropriate -- in fact, it may be too small.  And there is this advance capital module idea that will discourage bunching of cap ex in a particular year.

So that's not a bad way of doing it.  It could be improved upon probably in IRM 5, but it's not a bad way of doing it.  So compared to that, OPG's proposal is problematic.  They haven't provided a five-year cap ex forecast, so an advanced capital module is out the window.


And of greater concern is that the CRVA does not have a proper materiality threshold formula.  So there is a particular risk of double-counting with the CRVA, until and unless it's revised in some way to make it more like an IRM -- sorry, an incremental capital module type of system.

My feeling is that if the CRVA is continues as it currently is, that there would be -- that consumer interest will be violated unless there's some increase in the X factor to address the double-counting problem.

MR. MILLAR:  Thank you very much, Dr. Lowry.  Madam Chair, Dr. Lowry is now available for cross-examination.

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


MR. SHEPHERD:  Thank you, Madam Chair.  As you've heard, my cough has come at exactly the right time, but I'll do my best.

This is intended to be a friendly cross.  I will try to avoid any leading questions.  I have six things I want to talk about, Dr. Lowry.  We know each other well.

The first thing I want to talk about is the concept of the I minus X approach to IRM, the price cap approach.  We had discussion on Tuesday with Ms. Frayer about how that relates to cost, and you've described it as going from one rebasing to another.

Do I understand that to mean that it's supposed to sort of track the cost trajectory over that period?  Is that what you meant?

DR. LOWRY:  That might be going too far, because we're trying to avoid having to base the attrition relief mechanism -- I use that broadly -- as a price cap index on a forecast, because forecasts have all sort of problems.  One of the nice things about Ontario regulation is that they've tried to limit the role of forecasts, although these custom IR plans are becoming all the more popular.

But at least you would like to have a more -- a way of thinking about the typical productivity trend of the industry that is relevant to the way that capital cost is accounted for at rebasings.

There have been examples of plans that were based on a rate of revenue cap index, but did take account of an expectation of slow capital cost growth.  In fact, I was involved in a proceeding many years ago in California involving southern California Gas, the largest gas distributor in the United States, and they had proposed a price cap index that ended up being a revenue cap index.  But along the way, the consumer advocate commandeered a copy of a presentation that was made to the board of Southern California Gas, predicting a declining rate base during the sample period.  And the ultimate outcome of that was a one percent addition to the X factor above whatever would be based on industry productivity trends to reflect the expectation of the declining rate base.

MR. SHEPHERD:  Let me go to that then.  We had a discussion with Ms. Frayer on Tuesday about the relationship between capital additions and depreciation and whether, if your rate base overall goes down, what's the affect on the -- what's the appropriate inflation factor if you know your rate base is going to go down.

Do you have a comment on that?

DR. LOWRY:  I feel it's a matter of the X factor and not the inflation factor, and that math that I presented in that response memo is basically to support the idea that at the end of the day, it is a matter of productivity and not of inflation.

MR. SHEPHERD:  But the math you provided was -- this is in attachment 6, is it, or attachment 3 to your report?

DR. LOWRY:  It is in that reply.  It's the appendix to that reply memo I made in response to LEI's reply memo.

MR. SHEPHERD:  And do I understand that your conclusion is that -- and as has happened in the California example you just gave -- that if rate base is going to go down, then there should be an adjustment to reflect the fact that your reasonable cost requirements are going to go down?

DR. LOWRY:  Well, I'm not necessarily advocating that.  It could fall to a consumer to advocate that.  It could even be -- in principle, it could be an occasion for a Z factor adjustment.

But like I say, once you go down that road, at some point you're basing everything on cost forecasts and you don't necessarily want to do that.  It's a game -- cost forecasts a game that's hard for the consumer to win, actually, because once you get into forecasts, you're out-gunned in hurry, unless the commission is in Britain or someplace that will spend a ton of money on independent engineering and benchmarking work, and Ontario has not been willing to do that.

MR. SHEPHERD:  I'm sort of asking a more general question, though.  You've indicated that generally speaking in hydroelectric business, assets, once the money is spent, the rate base tends downward, right?

DR. LOWRY:  On that piece of asset.  You know, OPG will say, well, yes, but we made plant additions and some of these replaced assets that were highly depreciated, and so that's big bump-up in the cost, and that's true.  So it always becomes this issue of the balance of the declining older plant versus the cap ex.

MR. SHEPHERD:  That's good.  Would you agree that if rate base is actually trending downward, has in the past, for example, that generally speaking prices should also trend downward?  In a hydroelectric situation?

DR. LOWRY:  Well, it would certainly be a factor to consider.

MR. SHEPHERD:  And because capital is 80 percent, there would be a significant impact, right?

DR. LOWRY:  Yes.  Now, you do have to remember -- let's not take this out of context, because the context is that because these are middle-aged assets that there are starting to be significant declines in O&M productivity to go along with it, and although O&M is a lot smaller, maybe it's 20 percent cost share, but it's a real rooting-tooting negative productivity trend, so that tends to -- that has a real impact on the cost trend too.

MR. SHEPHERD:  Sure, although isn't it true that you can measure the O&M productivity decline fairly directly?

DR. LOWRY:  You can, and that's one of the reasons that, again, in my effort to give the Board more information to make decisions, I tried to present O&M and capital productivity trends.  There are -- there are approaches to IRMs that -- IRM design that separately treat O&M and capital.

MR. SHEPHERD:  Let me come back to physical versus monetary capital inputs.  And I understand from Ms. Frayer, and I think you've said the same thing, that while we think of productivity in dollar terms in the regulatory sector, in fact productivity is actually a non-dollar concept, right?

DR. LOWRY:  Not entirely.  I think that's a mis-impression that Ms. Frayer has conveyed that you can -- that it's solely a matter of quantities.  I might say that her view of the whole matter is as if to consider technical efficiency without also considering allocated efficiency.

So prices matter, and so, you know, you always want the company to use the cheaper input if they can do it without the capacity falling, and so I've used the example of -- well, I can use another example, actually, might be useful.

Supposing you had a physical asset approach to measuring the productivity of a gas distributor.  Think back over the last 15, 20 years.  What was the biggest way that -- one of the biggest ways that gas distributors bolstered their productivity?  It was by replacing steel pipe with less expensive plastic pipe.

Well, that is not even addressed by a physical asset approach, but yet it's a very important way to save money, so that's where you get into allocative efficiency.  It matters, you know, that the prices of inputs matter when you consider their trends.

MR. SHEPHERD:  Well, so how does the physical method, input method, how does that capture the productivity of capital spending?

DR. LOWRY:  I feel that it does not.  And I think that even -- it doesn't even pick up the kinds of capital spending that the one-hoss shay does recog -- the simple one-hoss shay.  I mean, simple one-hoss shay ignores this whole issue of depreciation, but what it would recognize is something like the example of replacing old steel pipe with cheaper plastic pipe, and yet the physical asset approach will not pick that up.

So an example I've used is, supposing that Ontario Power Generation is getting ready to replace a generator, and, well, there's, you know, two or three vendors in the U.S. all offering about the same price; but now there's this new kind of generator from Brazil that's 20 percent cheaper, and let's just suppose hypothetically that it's a good generator.

Well, that would not -- you know, using the cheaper Brazilian generator would not be registered with her methodology, but it would be registered with a one-hoss shay methodology, a simple one-hoss shay methodology.


That's an example of the reason why when I did do a simple one-hoss shay analysis that it was a lot closer to my number than it was to her number.

MR. SHEPHERD:  And the -- that particular example would also be captured in your geometric decay approach?

DR. LOWRY:  Oh, definitely.

MR. SHEPHERD:  And to what extent is capturing the efficiency of capital spending one of the reasons why people use the monetary method rather than the physical method?

DR. LOWRY:  Absolutely.  That's a very important part.  At the end of the day it's all about money, and the monetary method permits you to capture a diversity of productivity-improving initiatives.

MR. SHEPHERD:  All right.  I want to turn to the capacity refurbishment variance account, which is a statutory or regulatory, I guess, requirement of the government, type of capital tracker, and you did an analysis which you -- in response, I think, to an interrogatory of ours -- I'm just trying to find it now -- that calculated what your TFP would be if you adjusted for the CRVA as it's currently used.

And I'm right that you said your TFP then increased from .29 to .74?

DR. LOWRY:  Right.  I mean, think about it, that if you take out, say, 35 percent of the company's cap ex, well, suppose you did that with all the companies in the productivity sample, starting in 1996.  Now, in that event cap ex, which tends to slow productivity, is a lot less, but you still have all that older plant that's depreciating, and so intuitively you would get an increase in the productivity growth if you're ignoring 35 percent of their cap ex, and it turns out that -- in our study that it increased the productivity trend to more like 75 basis points from 29 basis points.

MR. SHEPHERD:  Now, if you have a set of data that includes that category of capital spending, capacity refurbishment type spending, implicitly is your I minus X going to include that category of capital spending already; is that right?

DR. LOWRY:  Well, probably, and that's an important issue, that really this whole double-counting issue only pertains to double-counting of cap ex that is of the same sort that was done by the sample distributor.

So, you know, if there was an earthquake that severely damaged a dam or there was a terrorist attack or some new rule's implemented that caused a lot of cap ex, that is not going to be a double-counting issue.

But the -- you know, the CRVA is based on certain types of cap ex like refurbishment, cap ex, capacity expansion, cap ex that sounds for all the world like routine cap ex, and so one thinks that pretty much the whole bunch of it would be, you know, a matter of double-counting unless there were some protections against the double-counting.

MR. SHEPHERD:  Now, you had a -- the approach you took to recalculating your TFP to adjust for this was to assume that the percentage of capacity refurbishment capital that OPG forecasts is the same as the percentage in your peer group; that is, that the peer groups also spent 35 percent on this category.

Do you have any reason to believe that's correct?

DR. LOWRY:  Well, that would just be -- you know, that's just the best we can do.  I mean, it's -- since -- I think it's sensible since we're -- the 35 percent is -- that 35 percent is very routine, then it's like as if carving out about 35 percent of the peer group's cap ex, since the peer group cap ex is kind of by definition all routine, that's what we mean by routine, that, yeah, I think it makes sense, but of course it's not a highly exact way of doing things.

MR. SHEPHERD:  The peer group cap ex of that category could have been more or less than 35 percent?

DR. LOWRY:  It could, but I -- it could.

MR. SHEPHERD:  Do you have a view from your experience as to whether it's more likely to be more or less?

DR. LOWRY:  No, I have no view on that.

MR. SHEPHERD:  All right.  I think this is going faster than I thought.  The last thing I want to ask about -- do you have our compendium from the other day, Exhibit K10.4?

DR. LOWRY:  Yes.

MR. SHEPHERD:  I'm looking at page 37.  Do you have that?

DR. LOWRY:  Yes.

MR. SHEPHERD:  This is from an answer you gave to one of our interrogatories and it is a table -- this is your peer group, right?

DR. LOWRY:  I believe so.

MR. SHEPHERD:  And it's a table that compares a bunch of things, but the one I'm really -- the two columns I'm most interested in are gross plant additions and economic depreciation.  And what I wonder is can you describe how you derived each of those numbers?

What I'm asking is are they like from a FERC form, or something like that, or are they --


DR. LOWRY:  The gross plant additions is from a FERC form.  I'm actually not sure where that total economic depreciation came from, whether that was FERC form 1 depreciation expenses or whether it was based on our own calculations of depreciation.  I'm not sure.

MR. SHEPHERD:  So that could be geometric decay or it could be a straight line which --


DR. LOWRY:  Yes.

MR. SHEPHERD:  Can you undertake to tell us what that is?

DR. LOWRY:  Perhaps someone in Madison can send that for me -- yes, I will undertake that.

MR. MILLAR:  That will be undertaking J11.1.
UNDERTAKING NO. J11.1:  TO PROVIDE AN EXPLANATION OF THE TABLE AT PAGE 37 OF eXHIBIT k10.4


MR. SHEPHERD:  Sorry, that wasn't my last question.  I do have one more.

There is a table, and I'm just going to find it here at page 6 of our material, that same Exhibit 10.4.  This is a table showing the annual changes in TFP for the LEI peer group.  Do you see that?

DR. LOWRY:  Yes.

MR. SHEPHERD:  I'm not going to ask you about any details of that, but I want to ask you a general thing.  These annual TFP numbers are crazy big.  They're 110 percent positive, they're 80 percent negative.  They're big, big numbers, and that doesn't sound like the sorts of numbers we're talking about when we're talking about TFP.

Can you describe why that sort of pattern would exist?  That would exist in your peer group, too, probably, right?

Where I'm going with this is I'm trying to understand whether that's going to be all hydrology, or whether it's going to be something else.

DR. LOWRY:  I don't think it's going to be all hydrology.  The O&M expenses are notoriously volatile and in their particular approach, you'll get some big changes in capacity from year to year, and that can affect it.

And thirdly, you're right about hydrology making quite a difference, and I suppose that between those three, you would, you could get this type of volatility.

I don't think our numbers are this volatile, but there is some volatility in year-to-year numbers in our model, too.  That's the thing about -- and this is an issue that apparently is of concern to Energy Probe, just how volatile these year to year numbers are.

But yes, these are unusually volatile.

MR. SHEPHERD:  Is there a table like this for your peer group somewhere in your evidence?

DR. LOWRY:  I don't think so.

MR. SHEPHERD:  Is it possible -- this presumably is something you have, right?

DR. LOWRY:  Well, it's easy enough to produce.

MR. SHEPHERD:  I wonder if you can produce that.

MR. MILLAR:  J11.2.  Just so we're clear, you want him to reproduce Energy Probe's Figure 1 using PEG's data?

MR. SHEPHERD:  For the PEG peer group -- or something comparable that will tells us about volatility year-to-year.

MR. MILLAR:  Is that understood, Dr. Lowry?  Are you able to do that?

DR. LOWRY:  Of course.
UNDERTAKING NO. J11.2:  TO REPRODUCE ENERGY PROBE'S FIGURE 1 AT PAGE 10 OF EXHIBIT K10.1 USING PEG'S DATA

MR. SHEPHERD:  Thanks.  Here's why I'm asking about this.  You're aware, are you, that OPG has a hydrological conditions variance account?

DR. LOWRY:  Yes.

MR. SHEPHERD:  And that generally means that the differences in hydrology from year-to-year are adjusted for in their revenue, right?

DR. LOWRY:  Yes.

MR. SHEPHERD:  Okay.  If your past data has hydrological changes in it that have a significant affect on volatility, why wouldn't you normalize that data for hydrology so that you take that out of equation?

DR. LOWRY:  In other words, why wouldn't you just use capacity as the output variable?

MR. SHEPHERD:  Okay.  So is that the solution, use capacity as the output --


DR. LOWRY:  That would address the problem.

MR. SHEPHERD:  Interesting.  All right.  I have no further questions.  Thank you.

MS. LONG:  Thank you, Mr. Shepherd.  Dr. Schwartz?
Cross-Examination by Dr. Schwartz:


DR. SCHWARTZ:  Thank you, Madam Chair, Panel.  Good morning, Dr. Lowry.

I would like to begin by asking you some of the questions that I raised with Ms. Frayer about what the Board may have in mind, or want to think about when it asks for studies of productivity, total factor productivity.

Regarding first the companies in your sample -- and here I refer to my compendium, page 1, which is page 46 of your report -- and the highlighted portion includes all utilities with hydroelectric generating plant exceeding 100 million in 2014 were considered to be included in the study, the data will require additionally to be of good quality and plausible.

So let me ask.  Were there utilities with good data that were not considered because they had less than $100 million of plant size?

DR. LOWRY:  Because they had less than?  Is that the question, sir?

DR. SCHWARTZ:  Yes.

DR. LOWRY:  Yes, we did not consider them.

DR. SCHWARTZ:  That confirms what I would have thought.  And might some of those utilities be growing faster than the -- I'll call them the mature companies in your sample, and have more opportunities for productive investment than the mature companies possibly because they can take advantage of newer technology and knowledge?

DR. LOWRY:  Well, they might, but then -- that's easy to say.  But they might; many might not.

I mean, some of them might be as you describe.  But I think you do have to recognize that opportunities to build, develop hydroelectric facilities in the United States are more limited than they are in Canada.

MR. MILLAR:  I'm sorry to interrupt, Dr. Schwartz.  We should mark his compendium as an exhibit.  So Energy Probe's compendium for Dr. Lowry is K11.1.
EXHIBIT NO. K11.1:  ENERGY PROBE CROSS-EXAMINATION COMPENDIUM FOR OEB STAFF PANEL 2B


DR. SCHWARTZ:  Thank you.  Dr. Lowry, you mentioned that distinction between Canada and the US.  It wasn't something I had in mind particularly.

Now, I referred, I guess on Tuesday, to the Board's RRFE decision regarding the Board's -- I'll call them requirements, general requirements for productivity studies, and without rereading that extract from the Board's decision, would it be correct to say that you're trying to assess or characterize the future long-term trend of MFP growth based on your featured sample of 19 years, so by trend you mean the trend of future productivity growth rather than attempting to identify the historical trend.

DR. LOWRY:  Ideally it would be the future trend, and I emphasize "trend".  We're not trying to predict the productivity of any one utility; we're trying to predict the productivity of a peer group.  But it's also important to recognize that even if we didn't do a great job of that, a bang-up job, that in repeated applications the consumer is going to get the benefit of the industry long-run productivity trend.  They may be a little too high one time and a little lower the next, but if you did this for, say, five, you know, five times, you would -- they would be pretty much getting the industry productivity trend, and that's the challenge.  I mean, it's easier said than done with an IRM to ensure utilities -- or, I mean, sorry, ensure the consumers the benefit of the industry productivity growth.

DR. SCHWARTZ:  All right.  Thank you.  Now, going on to the term "long-term", which the Board uses, or expects, I think it would be fair to say, of the studies, I had asked LEI whether their trend was for -- the term I used -- the indefinite future.  And at compendium page 2, which is page 60 in your report, you'll see the highlighted at the top, you referred to OPG's foreseeable future.

Speaking generally, is this the future time frame that you have in mind as meeting the Board's requirement for a long-term trend, a trend that captures OPG's foreseeable future or, perhaps somewhat differently, LEI's indefinite future, as I characterized it?

DR. LOWRY:  Well, it's a little different.  Remember that the Board language of a long-term trend I think came from a power distribution type of a proceeding, and the power distributors have a less pronounced replacement cycle that colours their productivity trend from year to year than -- so you can kind of talk plausibly about a long-term trend that doesn't -- that abstracts from a replacement cycle.

There has been a lot of talk about declining productivity in the power distribution industry, but actually, a lot of it is due to O&M productivity declines and not capital productivity declines, but when you're talking about Ontario Power Generation, like I said, they're in the middle of a 100-year replacement cycle, so it's not really possible to have a long-term trend, but you could have sort of a smooth trend, or the trend, as I put it here, of the foreseeable future, you know, the outlook for a company managing middle-aged hydroelectric assets is really what you're after.

DR. SCHWARTZ:  Thank you.  So just jumping ahead a bit, when you say that your number is 0.29 percent per year productivity growth, you mean that for a period relating to OPG's foreseeable future?

DR. LOWRY:  It would ideally be appropriate for that.  It would be the productivity trend of a -- the trend of a peer group of similarly situated operators.

DR. SCHWARTZ:  Thank you very much.

Now, maybe we'll come back to this trend in a second, but the Board decision in RRFE speaks about the regulated industry, and as I pointed out to Ms. Frayer yesterday -- a couple days ago, that's not entirely clear -- I mean, one could think in different ways about it.

How many companies in your sample are under cost-of-service regulation and how many are under incentive regulation?

DR. LOWRY:  Well, you know, incentive regulation versus cost-of-service regulation is on kind of a continuum, and there are sort of some low incentive PBR plans out there or IRMs out there that some of these companies have operated under.

And in particular, Pacific Gas & Electric and Southern California Edison, for example, do operate under multi-year rate plans, although, like I said, they're of the more low-incentive variety.  And actually, I have a paper coming out soon from U.S. Department of Energy about -- that shows that productivity trends of companies in California -- the power distribution productivity trends in companies in California is very -- is actually below the national average.  That isn't to say we know anything about their -- that report is not about hydro productivity at all.

So there are a few companies that are under multi-year rate plans, but they're not necessarily the ones that have super-incentive properties, but that's what the stretch factor is for.  There -- that correction is partly premised on the fact that the sample was operating under less, you know, performance -- in a performance regime that had less power than the new price-cap plan.

DR. SCHWARTZ:  Thank you very much.  Coming back to this notion of trend, if you would turn to compendium page 3, which is the beginning of Energy Probe's Interrogatory No. 31, and OPG's response, and turning to the next page, which is page 4 in the compendium, is a chart that we included in our interrogatory of Statistics Canada's indexes of productivity for the Canadian business sector, the line in blue.  There was another line, but I don't intend to refer to it, so...

Now, looking at the blue index for the business sector as a whole, do you see that it covers the period from 1961 to 2014?

DR. LOWRY:  Yes.

DR. SCHWARTZ:  Now -- and here's the tough question.  Just by your casual inspection, and forgoing any statistical analysis whatever, do you think -- do you discern a long-term historical trend in that productivity index, even taking the ups and downs into account?

DR. LOWRY:  Well, no, I don't.  I mean, I would be disinclined to look at the earlier period of rising productivity.  I would -- you know -- but since pretty obviously about 1983 onwards it's been -- the multi-factor productivity of the Canadian economy is considered to be pretty flat compared to the U.S. economy, where it's grown fairly briskly, but there is a big asterisk attached to that.  I mean, I don't think anybody really fully understands the reason for that, but a lot of people have said that it has to do with the resource-intensive economy of Canada, and, you know, you could have some big investments in the development of mineral resources that slow productivity growth in the short-run that may have had something to do with this flat trend.

DR. SCHWARTZ:  Fair enough.  If I could just pursue that slightly.

If you look at the chart, the blue line in 1961 was somewhere below 80, and in 2014 the blue line is somewhere below or at 100.  Does that suggest or might it suggest in your professional view that there might be a trend there that is subject to fluctuations?

DR. LOWRY:  Well, you can tell by looking that, yes, there are fluctuations.

DR. SCHWARTZ:  And fluctuations around some sort of discernible trend?

DR. LOWRY:  Well, now you're wanting me to go all the way back to '61 and answering this --


DR. SCHWARTZ:  Yeah, yeah, yeah.

DR. LOWRY:  Yes.  Yes, but if you go all the way back that far there is a discernible rising trend.

DR. SCHWARTZ:  Thank you.

Now, if we were to, say, look at the last five years, ten years of that blue line most recently -- I don't want to put words in your mouth, so would you say that those are on that trend or off that long-term trend since 1961?

DR. LOWRY:  They would be off the trend.

DR. SCHWARTZ:  All right.  That was my last question on that.

Now, as to PEG's general approach -- and I will not be referring to it here.  We've provided a note with our own attempt to see how each expert arrived at their numbers --


DR. LOWRY:  May I interject one thing about the electric generation transmission and distribution trend?

DR. SCHWARTZ:  Just a moment.  I specifically said I didn't want to deal with that.  But I won't prevent you from -- go ahead, that's fine.

DR. LOWRY:  In your commentary, you make some mention about negative trend in that variable over some recent time period.  And I just want to say that that index is not considered to be very reliable or appropriate, and has never been used in X factor calibration in Canada that I know of.

DR. SCHWARTZ:  Thank you.  I'm not suggesting otherwise.  I think what I suggested then was that maybe it's not so unreasonable for LEI to say that over its study period, there was some negative growth in hydro generation productivity, which is at least consistent with this category that you and I both agree is over-broad.

DR. LOWRY:  It's not just a matter of it being over-broad.  It's because it has a volumetric index in a period when Canada has had a lot of demand-side management that slows the volume growth.

DR. SCHWARTZ:  Yes, I'm sure you're right, and that actually is a point we referred to with Ms. Frayer yesterday -- rather a couple days ago -- that demand-side conservation may be part of a trend.

Sorry, let's leave it.  I didn't want to spend any time on it.

Now, as I understand from your report, you have calculated your .29 percent annual TFP growth from a body of growth rates of individual company-level MFP growth rates in every year of your sample.  So would it be proper to say you have used a bottom-up approach?

DR. LOWRY:  I don't know about that, but it's a size weighted average.

DR. SCHWARTZ:  Okay.  So you did compute the individual company level MFP growth rates.

Now without going into the details, would it be accurate to say that you calculated what could be called the weighted average MFP growth rate over all the companies in your sample in each year of your study; that is, you added the weighted growth rates of the individual companies in each year together?

DR. LOWRY:  That's right.  That's what I did.

DR. SCHWARTZ:  Yes, thank you.  Thank you, very much.  And then did you calculate the average of those weighted average MFP growth rates over the years in your sample to get the 0.29 percent annual growth rate that you report?

DR. LOWRY:  Yes.

DR. SCHWARTZ:  Thank you.  You report -- I believe you report that you used the share of total sample costs to rate the individual company growth rates.  Did you use the share of annual cost for the corresponding companies growth rate, or was your weight an average of the current and prior year cost shares for that company?

DR. LOWRY:  I think it was the latter.  It's still cost share weighted, but it's just taking an average because intuitively, you don't know, well, should I use the old value, or should I use the new value.  So you use them  both and take the average.

DR. SCHWARTZ:  Thank you.  That was going to be my next question, albeit perhaps not all that important.

DR. LOWRY:  The basic concept there going back to a famous Finnish economist named Tornqvist.

DR. SCHWARTZ:  Thank you.  I didn't know that either.  Is it correct to say by applying a cost share as a weight to a growth rate, the weighted growth rate that comes out of that application will be smaller than the corresponding unweighted growth rate?

DR. LOWRY:  Could you say that again, please?

DR. SCHWARTZ:  Let's say the growth rate is 5 percent and you're going to weight that by a cost share.  Once you do the weighting, the result of that will be less than 5 percent?

DR. LOWRY:  Sure, until you add it on.

DR. SCHWARTZ:  That's all I was asking about.  It might be asked why you have used cost shares rather than, say, any one of the capacity shares, output shares, other things.  Was there a particular reason you used cost shares as weights to apply to your company growth rates?

DR. LOWRY:  Not a particular reason.  I mean, it's a very common way do it.  It's important to emphasize that the end result is very similar to Ms. Frayer's method of just aggregating them as if it's one big company or an industry.

It's a very similar outcome.  Mathematically, it can be shown to be very similar.

DR. SCHWARTZ:  I certainly accept that.  But if you had used a different weight than cost shares, would it affect your results appreciably?

DR. LOWRY:  I should think not appreciably, no.

DR. SCHWARTZ:  Of course, we're talking about very small numbers here, so when we say appreciable, we're talking about second or third decimal points.

So in that sense, if you had used a capacity share or an output share as weight, would it have changed -- do you think or would you speculate that your results might have been significant to that level of significance?

DR. LOWRY:  You know, they might have changed by 10 basis points.

DR. SCHWARTZ:  Okay, thank you.  That's fine.

DR. LOWRY:  I mean, at 29 -- so give or take 10, I would say.

DR. SCHWARTZ:  Okay.  That's fine.  Going back to the general approach, you started off with company growth rates, you've weighted each one in each year, and then you summed those weighted growth rates over the year.  Did you adopt this approach because that was your professional view of how to meet the Board's requirement in its RRFE decision for industry-based growth rate -- or maybe sample based growth rate which is --


DR. LOWRY:  No, that wasn't the reason.  There's two ways it could be weighted.  It could be weighted as just an arithmetic average, or you could size weight it.  If you size weight, it's more like, well, it puts more weight on the bigger companies.

We felt that because OPG is a big company, that it made more sense in this case to use a size weighting.  Whereas in another context, if I was maybe designing a price cap index for a little power distributor in Vermont, I might use the arithmetic average as being a little more relevant because it puts less weight on big companies.

DR. SCHWARTZ:  Thank you.  That kind of anticipates my next question, which was if you had simply averaged the individual growth rate, you have 19 years and 20 companies, so that's 380 observations of the TFP growth rate.

If you had taken the simple average of that, the unweighted average, would you regard that as an appropriate or inappropriate way to produce or to estimate the industry trend?

DR. LOWRY:  It would be less appropriate to estimate the industry trend, if by industry you mean let's look at the industry the way Statistics Canada would measure the productivity trend of the banking sector.  Then you would want to use size weightings for that.

DR. SCHWARTZ:  Okay.  If you just give me a moment to catch up with my compendium.

May I ask you to turn to compendium page 7, which on the screen will be a little different than the paper page for reasons that aren't particularly relevant.

But if you look at the middle, you see the highlighted where it begins "To summarize":
"To summarize, the peer group trends LEI aggregated with the generation volume capacity owner expense of the sampled utilities, this implicitly weights results for the individual companies on the basis of their size and gave substantial weights to results for a few companies that are much larger than others in the sample."

Now, this highlighted portion comes from page 38 of your report.  I want to be clear, because what you just said a minute ago was that you did the same thing; that is to say, you tried to give larger companies larger weights.

So is that something you would say you agree with in LEI's report or you differ from?

DR. LOWRY:  Right.  We don't have a problem with that per se, but if you look at those shares, what sticks out is OPG 21 percent.  That I have a problem with.  And I think it would -- it's one of the big reasons why it would be best to exclude them from the sample.

MS. SPOEL:  Dr. Schwartz, before you carry on, I have a bit of a concern with the fact that the pages in the compendium that's been marked as an exhibit in this proceeding are not the same as what's up on the screen, and all I want to know is, what is going to be on the record?  I know the content of that paragraph appears in both.  I just want to make sure that we have the right piece --


DR. SCHWARTZ:  Exactly.

MS. SPOEL:  -- filed in the record of the proceeding.  Maybe Mr. Millar, maybe you can help with this.

DR. SCHWARTZ:  I apologize for the confusion.  It is my fault.  It comes from working too late at night.

MS. SPOEL:  I'm not -- I just want to make sure it's clear.  It's not -- it's not -- like --


DR. SCHWARTZ:  The relevant portion is the highlighted portion, and it is available on both pages 7.  So I realize now that it's a marking issue -- page identification issue.

MR. MILLAR:  Madam Chair, maybe over the break we can try and sort this out, because I see your point that the pages here don't match the pages on the --


MS. SPOEL:  Right.  I just want --


MR. MILLAR:  -- paper copy --


MS. SPOEL:  -- to make sure we have the -- we have --


MR. MILLAR:  Okay.  So I'll work with Dr. Schwartz to make sure --


MS. SPOEL:  -- help --


MR. MILLAR:  -- that it all matches.

MS. SPOEL:  -- proceeding -- that's --


DR. SCHWARTZ:  Alternatively I could refile that page.  Thank you.

MR. MILLAR:  I think it might be most helpful if we refile based on what's on the screen now, because that's what we've been going through, but we can -- we'll sort it out over the break, Ms. Spoel.  Thank you.

DR. SCHWARTZ:  Thank you.  Thank you, ma'am.

Now, on a different matter, PEG undertook to estimate a detailed econometric cost model for hydro generation.  It discussed its approach clearly on your report on page 75, which I think I don't have here, and in table 7 on page 76 of your report it provided summary statistics and tests of significance for your regression.  And I believe I have not provided that because that's not really the focus.

The question is, it appears that PEG did not conduct tests of significance on its sample of productivity growth rates, nor did it report the detailed summary descriptive statistics of its sample.

And as I queried Ms. Frayer, they didn't do the latter either, and they also didn't report on their regression model, but we've asked them to do so by undertaking.

So this -- I mean, I wonder why.  Wouldn't this be a research -- normal research practice to report basic descriptive statistics on samples?  There's something special about our studies or the studies in the field that this doesn't take place?

DR. LOWRY:  Well, let me start by saying I think that's a reasonable question.  And -- but there is an answer as to why this is rarely done, and one is that we are not -- we are not -- this is not a situation where we are simply sampling a small sample of a larger population and we're trying to draw an inference about it, and what would be an example of that?  If you're polling people about whether they're going to vote for Donald Trump or Hillary Clinton, you know, you're going to ask 2,000 people out of a population of 200 million.  And so that becomes a very -- there is this issue of a confidence interval around your estimate.

In this case, though, our goal was, well, what is the productivity of larger hydroelectric power generators in the United States, and we have almost all of them in this sample, so there isn't much uncertainty about how the results would differ if another two companies were added to the list.

DR. SCHWARTZ:  Okay.  Thank you.  That explains why you didn't do it.

Now, if you would turn to page 8 in the compendium.  It is Energy Probe's Interrogatory No.1 to PEG and PEG's response.  So you have the questions beginning on page 9 of the compendium, A, B, C, and so on, and the answers beginning on page -- compendium page 10.

After noting that LEI had confirmed Energy Probe's calculation of an 8.4 percent standard deviation around its -- LEI's estimate of the minus 1.01 percent annual TFP growth rate, question 1B in our interrogatory asked PEG to confirm or disconfirm that with a standard deviation of 8.4 percent in LEI's sample the population mean, if it lies within one standard deviation of the mean, would lie between minus 9.41 percent and 7.39 percent.

Do you see that in PEG's response to question B -- which I guess by this point would be on page 10 of the compendium -- that you confirmed that statement, that we asked, just as 1B here -- it says "B confirmed".

DR. LOWRY:  Yes.

DR. SCHWARTZ:  Fine.  And do you see, going back to the previous page in the compendium, question 1C, which asks PEG to confirm or disconfirm that on LEI's data the population mean inferred therefrom lies between those two limits, minus 9.41 percent and 7.39 percent, with a probability of two-thirds?  So that was the question we ask you?

DR. LOWRY:  Yes.

DR. SCHWARTZ:  And I guess over the page again to page 10C, do you see that PEG's response confirming that statement as long as the requirements of the central limit theorem are satisfied, so that on that assumption you're confirming that there's a two-thirds probability that LEI's mean -- population mean that it's trying to estimate with its sample mean actually lies between minus 9.41 percent and 7.39 percent, with a probability of two-thirds?  That's -- and you've confirmed that?

DR. LOWRY:  Yes, but we're kind of buying -- important to emphasize that in answering these questions we're kind of buying into your premise that you're -- you're treating the variable as a normally distributed random variable and all that.  I mean, you know, I think we were kind of answering it in the spirit of, well, you know, if we're typically doing this type of confidence interval test using these kind of standard deviations and this type of means, well, you know, what would be the outcome?  So that was kind of the spirit of our answers here.

DR. SCHWARTZ:  Yes, thank you.  And I take --


MS. SPOEL:  Sorry, sorry, before you go on, in that question of -- Dr. Lowry, you said that -- you made a comment that that was the sample mean that they were -- that LEI's work was leading towards, and I think that's misleading, because I don't think that was Ms. Frayer's evidence, and I don't think that you should be suggesting to Dr. Lowry that that's what she was aiming at.  I think these are calculations you've done, so can you just confirm that you weren't intending to have him suggest that that's what she was actually trying -- or LEI was actually trying to do?

DR. SCHWARTZ:  Thank you, ma'am.  I'm certainly not intending to, but as I've said, LEI itself confirmed that calculation that we asked them about.

MS. SPOEL:  I understand you're talking about the calculation.  I just want -- I just want to make sure that you aren't suggesting that that calculation was something -- anything other -- from LEI's point of view --


DR. SCHWARTZ:  Yes.

MS. SPOEL:  -- was anything other than a calculation.  You've -- I can't remember exactly what words you used, but you suggested that that's the mean of the sample they were looking for, and I don't think that's what LEI was -- I don't think LEI was looking for a sample.  I think they do these calculations -- I just want to make sure there is no misapprehension as to what you're asking Dr. Lowry to confirm here.

DR. SCHWARTZ:  That is an important distinction and perhaps I didn't twig to it.

MS. SPOEL:  Okay.

DR. SCHWARTZ:  Just continuing along this line and the statistical approach I've taken, and recognizing that you have said you've got the population more or less so you don't need statistic samples -- you know, that's fine.  I'm not going to pursue it.

Now, Energy Probe's question 1D, which would be found on compendium page 9, asked PEG to confirm that the standard deviation of its own 0.29 percent estimate was 1.7 percent, based on capacity as the variable of interest for the period 1996 to 2014.

So we asked you that and on page 10, you say in D -- that you confirmed that the variability, the standard deviation of your point .29 percent is 1.71 percent.  I would like to ask you if you see that response is there.

DR. LOWRY:  Yes.

DR. SCHWARTZ:  Thank you.  So I guess my last question is this.  Clearly, PEG's standard deviation of 1.71 percent around its .29 percent estimate is much smaller than the 8.4 percent standard deviation around LEI's minus 1.01 percent.

Does this suggest to you that one could have greater confidence, or lesser confidence, or you know whatever you want to say, in PEG's estimate than LEI's estimate?  That is simply looking at the standard deviation as a measure of variability around the estimate, yours seems to be much smaller than LEI's.

So does that suggest one might have greater confidence in your estimate, from that point of view, than LEI's?

DR. LOWRY:  Well, I would also note that if you look at our answer to -- let me start by saying that if you look at our answer to part D, look at the difference in the standard deviations if we use capacity as the output variable and use volumes as the output variable.  With capacity it's 1.71.  For volumes, it's 13.56.

So clearly, results are much more variable in our work when we use volumes.  And now to get back to your question, clearly the results are much more variable and it also implies the standard deviation comparisons that Ms. Frayer's results are more variable than ours and that is in big part due to -- or maybe entirely due to the volume issue.

However, I do want to say that -- I mean, I never worked out any sort of statistical test on this, but the real issue here is whether the volume, the lower productivity trend, is a pretty good predictor of the trend in the next 5 years of the same peer group.  These tests don't really speak to that.

But I will say that although no one in this proceeding has devised such a statistical test, it would take some work, that clearly Ms. Frayer's approach is less suitable for predicting that going forward, because of its -- not only of its reliance on the volume as an output measure, but with the size weighting -- which in and of itself is not a problem -- it brings to the fore companies like Pacific Gas & Electric that have had some hydrologic -- particular hydrologic volatility in recent years.

We just noted it right now there is a lot of snow pack in the Sierra Nevada, and there is a dam in California that was overflowing.  Well, it could be now that going forward, if you kept going the next five years it could be a fairly different result for these big companies like PG&E in her sample using her methodology.

So I would say that if you're wondering which approach is going to be better at predicting the next five years, I think our approach is more stable and reliable.

DR. SCHWARTZ:  Thank you, Dr. Lowry.  I have no further questions.  Thank you, Madam Chair and Panel.

MS. LONG:  Thank you, Dr. Schwartz.  We're going to take our morning break.  We will be back at 11:30 with Ms. Blanchard.
--- Recess taken at 11:11 a.m.

--- On resuming at 11:37 a.m.


MS. LONG:  Mr. Millar.

MR. MILLAR:  Yes, Madam Chair.  I had a discussion with Dr. Schwartz over the break, and they have already re-filed the compendium.  So the version that was on the screen is supposed to be the final version.  That has now been refiled electronically, and --


MS. LONG:  Thank you.

MR. MILLAR:  -- if the Panel needs it we can get them paper copies later, but it has been filed.

MS. LONG:  Okay.  So I think what we are going do is proceed with you, Ms. Blanchard, and then Ms. Khoo, then we're going to take the lunch break, and Mr. Smith, you can proceed after lunch.

MR. SMITH:  Thank you.

MS. LONG:  Thank you.
Cross-Examination by Ms. Blanchard:

MS. BLANCHARD:  Thank you, Madam Chair.  Dr. Lowry, my name is Emma Blanchard.  I'm counsel for the Canadian Manufacturers & Exporters, and I want to start this morning with understanding a little bit more how the monetary method that PEG is proposing captures this concept of efficiency, and in that regard I have at the first page of my compendium, which I suppose we should mark as an exhibit, Mr. Millar.

MR. MILLAR:  It's K11.2.
EXHIBIT NO. K11.2:  CME CROSS-EXAMINATION COMPENDIUM FOR OEB STAFF PANEL 2B.

MS. BLANCHARD:  I have your response to an interrogatory asked by OPG, and so in that interrogatory you indicate that one of the advantages of the monetary method is that it captures efficiency, the efficiency with which utilities make replacement and refurbishment cap ex.

So I guess my first question is, I had some questions for Ms. Frayer on Tuesday about that issue.  I don't know if you've had an opportunity to read the transcripts from Tuesday.  But one of the things that I understood her evidence to be is that you can't mix the concept of efficiency with a TFP study.

So her actual words on page 48 of the transcript are that:

"The characterization of an investment being inefficient showing up in the TFP study as negative TFP growth, that's not correct."

So I want to understand what your evidence is on this concept of efficiency and how it relates to TFP productivity growth.

DR. LOWRY:  Okay.  Well, there is a whole issue of efficiency that is not captured by the LEI method, which is how you manage the cost of achieving a certain amount of capacity.  That whole issue is not considered.

And so, for example, you know, I used the example before of -- to use buying a cheaper Brazilian generator as one example, or doing a particularly good job of preserving assets until they really have to be retired.  You know, there are whole approaches to asset -- modern approaches to asset management that put a lot of focus on using maintenance to get the most life out of an asset.  Hydro-Québec, for example, Hydro-Québec Transmission has embraced this type of an asset management approach.

So there are a lot of ways to contain the cost of capacity, and they're all ignored with the LEI approach, whereas some of them are considered with a, what I'll call a standard one-hoss shay approach of the less sophisticated kind that I talked about.  The problem with the standard one-hoss shay approach is it doesn't take much, if any, account of trying to extend the service life of assets, because it just assumes that the flow of services from the assets is staying the same, and so there's no -- and it doesn't take account of the fact that older assets are cheaper for the ratepayer.

MS. BLANCHARD:  And then you indicate that what your method captures is what you've just described.  So it's cap ex relating to replacement and refurbishment.

So is the monetary method only capturing efficiencies in certain types of cap ex?  So for example, does the monetary method capture efficiency related to investments like the Niagara Tunnel project which don't increase capacity?

DR. LOWRY:  Well, between the two methods, the monetary -- all monetary approaches would recognize a significant short-term setback to -- well, a significant short-term increase in capital quantity due to the Niagara Tunnel project.

As I said, the physical proxy approach would not take that into account.  So in other words, if there's a big spending -- there's a big surge in spending, the capital quantity will surge with it under a monetary approach.

But, you know, you've used the term "monetary approach" a lot now.  They are not all the same.  This is a specific monetary approach, the most common one, that assumes this geometric decay depreciation pattern.  So some of these answers would not be the same if I would -- under, say, the simple one-hoss shay approach that I undertook at the request of OPG.

MS. BLANCHARD:  Okay.  So I'll leave it in a moment, but does the recommended PEG approach, the recommended monetary approach that PEG has proposed in your report which has the geometric decay, would it consider the efficiencies related to a project like the Niagara Tunnel project over time?

DR. LOWRY:  Well, my approach definitely takes account of the higher cost, and if you look at my tables of our productivity results for Ontario Power Generation, you see that if you -- that the productivity trend up to 2013 is a lot higher than it is if you then add 2014.

But it is true that my approach isn't taking account of that surge in volume that they're getting on account of the Niagara Tunnel project.

MS. BLANCHARD:  Okay.  So now I'm going to jump over to your discussion of stretch factors in your report, and you make some comments in your report.  I'll take you to the reference.  I'm going to ask you some questions about your actual report, which, I haven't included extracts in my compendium, but if you'll just pull it up, and at the back of your report you talk about stretch factors.  And you discuss -- you discuss the Navigant report, which formed the basis of the recommended 0.3 percent stretch factor.

So I want to start -- so I'm on page 60 of your report, just to give you the reference.  So you've got some concerns -- or maybe I'm putting words in your mouth, some words in your mouth, but you indicate that the Navigant study does not provide a satisfactory basis for the stretch factor determination, and one of the things that you pick up on is that Navigant doesn't emphasize total cost performance.

So my first question for you is -- and I've got the reference in my compendium if you need it, but Navigant is saying that it's benchmarking 92 percent of the total cost.

And so my first question for you is, you've said that one of the issues is that Navigant doesn't emphasize total cost.  They say that they're benchmarking 92 percent of the total cost.

So what is Navigant not doing that you think they should be doing?  So the reference in your report is in the third paragraph of your report.

DR. LOWRY:  Okay, I finally found the place which is a little different.  I see what you mean now, the third paragraph.  It took me a little while to find that.


MS. BLANCHARD:  Sorry.


DR. LOWRY:  May I ask, having been distracted trying to find that, what is your question again?


MS. BLANCHARD:  You say, and I'll read from your report:

"One critical difference is that Navigant's study doesn't emphasize total cost performance, which includes the cost of older plant."

And I'm now referring to the Navigant study or the presentation that's in there, and they've indicated they've benchmarked 92 percent of the total cost.


So my question is -- I'm trying to reconcile your comment that they don't emphasize total cost performance with the Navigant report, which says they benchmarked 92 percent.  It seems pretty close.  So what is Navigant not doing that you think they ought to have done?


DR. LOWRY:  Let me just start by saying that it wasn't really part of my mandate to carefully examine the Navigant study.  But I believe that my comment is based on the understanding that what they benchmarked was their capital spending, and not their cost of their older plant.


So as I say here, that Navigant study does not emphasize total cost performance which includes the cost of older plant, which would include, for example, what's on the books now in their cost for, for example, the Niagara Tunnel project.


Now the OEB, for power distribution, does recognize -- does use a benchmarking approach that, first of all, considers the cost of older plant, the recently completed plant.  Not only does it consider it, but it gives it implicitly correct weights because the whole focus of the econometric benchmarking exercise is total cost, which is the cost that matters to the ratepayers.


For example, if you just finished the Niagara Tunnel project, you're going to be -- it's going to mean that your assets are somewhat younger on average than they were before, and there's probably going to be more depreciation slowing rate base growth in the -- particularly in the early years after completion of the project, and a total cost benchmarking study would pick that up.


You're wondering what on earth would that look like for -- what on earth would such a study look like for Ontario Power Generation.


Well, as you may recall, we have a model of the total cost -- an econometric model of the total cost of hydroelectric power generation in my report.  And that is nowhere near good enough to do benchmarking, and it would be an awfully sizeable task to make it good enough for benchmarking.  But it gives you the flavour that that would be the kind of analysis that would consider -- that's a good example of a good way of considering total cost.


MS. BLANCHARD:  Okay.  So am I right in understanding that part of the issue is that the costs that are benchmarked in the Navigant study don't take depreciation into account?


DR. LOWRY:  It's not so much the depreciation in this case.  It would be more the rate base that is not taken into account.


MS. BLANCHARD:  Okay.  So then you go on to say that OPG also deviates from the common practice in IRM4, in that it's not proposing to update benchmarking results annually.


So I guess my question is what would be the benefit of updating a benchmarking report annually, in the context of a five-year IRM.


DR. LOWRY:  One of the benefits is that there is -- in a way, the kind of benchmarking studies that are used by the Ontario Energy Board, in power distribution for example, are really an example what I'll call an efficiency carryover mechanism that will reward a company for getting its costs down in one plan, such that costs are lower in the next plan.


Let's suppose that for -- I'm not saying OPG would do this, but let's suppose they decide that for five years, they're going to try to keep their cap ex down and make some profits from the plan with, however, the intention that in the next plan, they're going to have a much higher level of capital spending.


And let's say they start doing that in year two of the next plan, then they will have a higher stretch factor on account of that cap ex surge in the next plan.


So it's a better way -- it's better for incentives for that to -- in the absence of any other efficiency carryover mechanisms, it's actually better to have an annually updated stretch factor.


Let me put it another way.  Let's suppose you have an efficiency carryover mechanism just based on the benchmarking their revenue requirement at the start of the next plan.  So congratulations, you really kept your costs down up till now; we're going to give you extra money to reward you for that.  Oh, well, but then two years later, they go on a capital spending surge.  Then it's better to have the stretch factor varied by year to avoid that situation where you're giving them a reward for what turns out to be a very temporary lower cost.


MS. BLANCHARD:  I want to summarize, just to make sure I've got it, and you can tell me if I've got this right.


But I think what I heard is that if you updated your benchmarking annually, and tied that to an annual update of the stretch factor, that would operate as an ECM.


DR. LOWRY:  Yes.


MS. BLANCHARD:  That might benefit OPG and might benefit ratepayers, but that would be --


DR. LOWRY:  Well, you know, it can share the benefits.  If properly designed, one can share the benefits.


MS. BLANCHARD:  You indicated that in your report you had some concerns about the ability of the Navigant benchmarking work to support the stretch factor.  But you then go on to say that you still think that 0.3 percent makes sense.


So why are you comfortable that 0.3 percent still makes sense for a stretch factor, if you don't have the benchmarking data there to support it?


DR. LOWRY:  I might say -- let's see now.  In the absence of knowing whether they're a good or bad performer, what else would you do except to have the average stretch factor.  That's the spirit in which I said the 3 percent is appropriate.


I don't mean to say there's nothing of interest in the Navigant report.  For example, they do take a good look at the O&M expenses and those matter.  So since there is nothing in the report to say that they were -- you know, there was nothing in our report to say that 0.3 wasn't appropriate, and I don't know anything else to make -- to think that they are a bad cost performer.  The 0.3 seems okay.


MS. BLANCHARD:  Would you agree it's sort of a default?


DR. LOWRY:  It's definitely a default, yes.


MS. BLANCHARD:  Okay.  Mr. Shepherd asked you a few questions about the CRVA and the capital tracker.  You've given some fairly extensive discussion of that in your report, and I don't want to duplicate any of that.  But I do have a few questions for you.


If you've got my compendium, I'm going to take you to page -- I've got -- pages 5 through 6 are an extract from the -- from the transcript from Tuesday's panel.  And at page 6 of my compendium, page 103 at the top of the transcript, there is a discussion about how the CRVA will work.

So one of the concerns that you've expressed this morning that's in your report is this whole issue of double-counting and whether having the CRVA and the IRM index creates a risk of double-counting.

So what I've got here on page 3 is OPG's explanation of, as I understand it, how they propose to avoid the double-counting issue.  And in particular, I would refer you to line 6 of the transcript.

And so as I understand it, what OPG is saying is that there won't be any double-counting, and I'm taking the liberty of paraphrasing Mr. Pugh, but his words are here, so if I, you know, am misrepresenting him -- basically there's not going to be double-counting because whatever is collected through IRM will be a credit against the variance account when OPG applies to clear it.

So my question for you today, Dr. Lowry, is does that address your concern about double-counting?

DR. LOWRY:  No, it doesn't.  The -- this is not analogous to the double-counting protections in the IRM4.  In -- for one thing, it does not consider, as I understand it, the escalation of the older plant by the PCI, nor does it -- and I'm pretty sure that they're not allowing for depreciation on the value of that plant.  I could be corrected on that by Ms. -- or by the OPG attorney later on.  I'm pretty sure that this amount doesn't depreciate over time, either.  But -- so it does not have the full protections against double-counting in IRM4.

And as I noted before, those protections are far from perfect, because they only consider double-counting, what I'll call in-plan double-counting, and it does not address inter-plan double-counting.  For example, you have a cap ex surge now, but later on your capital costs will be growing more slowly, and you're essentially getting a little bit of an overpayment and advance payment for the next cap ex surge, but that isn't counted in the IRM4 protections anyways, so -- but that's a big issue probably for the future.  Right now at least to get the protections of IRM4 would seem to me achievable here.

MS. BLANCHARD:  And just for the record, what are the protections in IRM4?

DR. LOWRY:  Well, it is this materiality threshold where -- that basically it's a formula that considers how much funding for cap ex there is in -- from revenue -- from revenue by considering the escalation of the PCI and also considering the depreciation of older plant, which makes room for some cap ex.  Those two things are considered by the IRM4 mechanism, plus there's this materiality threshold, which is actually the beginnings of a correction for this inter-plan double-counting.  At 10 percent I don't know that it's enough, but -- so that's not -- that was a good -- that's a fairly clever way of trying to do something about this, and I may just say about Ontario in general that -- this is the whole problem in the United States in devising price cap plans for power distributors.  There are almost none happening right now, because it just so happens that a lot of them claim they need this accelerated system modernization, and, you know, meanwhile the regulators don't have any experience with PBR to begin with, and they're laying this on top of it, some extra money for some cap ex that you say you now need that you haven't done before.

At least the Ontario Energy Board has tried to keep going with PBR, even when companies are in need of accelerated system modernization, and that's what this whole ICM thing is about.  And at least it's a, you know, it's a pretty intelligent -- pretty intelligent first crack at controlling the double-counting issues that arise.

MS. BLANCHARD:  So when you are talking about the IRM4, I just want to make sure I understand, but when you're talking about the IRM4 protections, you are referring to the protections that relate to the ICM incremental cost module?

DR. LOWRY:  And the ACM, the analogous ACM.  I think there's something similar in that.

MS. BLANCHARD:  Okay.  So if I'm -- I'm talking about the CRVA, and so when you say those protections, you would like to see them, you mean -- can I try to understand -- I'm not clear on how those IRM4 protections would relate to clearing the CRVA.

DR. LOWRY:  Well, the CRVA just isn't like that.  It's just not like that, and there's not a lot of -- no one bent over backwards to make sure that it protected against double-counting in the context of a price cap index.  I mean, it was put in place before price cap indexes.  And so it isn't really designed in consideration of the extra escalation of the price cap index, for example.

MS. BLANCHARD:  I don't want to put words in your mouth, but what I understand you to be saying when you say the IRM4 protections, I believe what you're saying is you would prefer to see the ICM approach than the CRVA approach.  You -- got your evidence --


DR. LOWRY:  Well, and the ICM approach is even better, but we don't have an evidentiary basis for that right now because we don't have a carefully examined five-year cap ex plan, but at a minimum, to have the ICM would be -- an ICM-style mechanism would be -- for everything would be preferable to the current CRVA.

MS. BLANCHARD:  Okay.  So I actually do have a couple questions about the ICM model -- module, because it's my understanding that OPG is proposing one.  And I first want to take you back to your comment that 10 percent as a materiality threshold is probably not enough.  I believe those were your words.

So how would you establish what is enough?  I mean, I'm not -- I don't expect you to tell me what is enough unless you're willing to suggest something, but what at least would be the methodology for determining what is enough?

DR. LOWRY:  Well, in my opinion the methodology would take account of this complicated issue of inter-plan double-counting, the phenomenon where the company is -- can go -- if there are periods when they're under-funded for cap ex surges, then there must surely be other periods when they're over-funded.  Otherwise the company would never achieve the long-run industry productivity growth.  I mean, sort of the premise of -- the premise of -- that's been used by the Board up till now is that, oh, doggone, every once in a while something comes up and we need some extra money for cap ex, but the rest of the time, well, we'll be lucky just to get by with that price cap index.  But in reality, that's not really -- you know, that's a very low bar.  I mean, effectively the customers are never going to get their industry productivity growth at that rate, because you average periods in which they get the benefit of industry productivity growth, and with periods when you get a lot worse than that.  So it can't -- on average it's less than the industry productivity growth.

So that's a complicated issue that could be considered in the calculation of the 10 percent, 20 percent and was not -- as I recall, was not considered by the consultant that was advising the Board on that.  In fact, it's a whole new issue in regulation, so it's not totally surprising that it wasn't considered.

You might be interested to know where this has been considered a lot is in Alberta, because they also operate under price cap indexes for both gas and electrical distributors, and the companies there are always claiming PCI is nowhere near compensatory.  So they took the commission to court over the whole idea, and the end result was a very liberal capital tracker.  And as soon as that was in place, well, there was a lot of cap ex undertaken and now they've kind of got a new scheme to -- but the point is there's another commission that's tried to struggle with this issue and that's why in that proceeding, there has been a lot of thought about this inter-plan double-counting.

MS. BLANCHARD:  I'm not quite finished with the CRVA yet, and I'm at page 63 of your report.  It's page 63 in my copy, but I think maybe you might have a different pagination.

I'm using the filed exhibit, page 63 of 100.  So do you have the same page now, 63 of 100?

DR. LOWRY:  I think -- yes, thanks to the miracles of modern technology, it's right in front of me.

MS. BLANCHARD:  So we've talked about double-counting as an issue and about inter-plan issues.  But another thing that you talk about is how incentives to contain the tracked costs and other costs would be imbalanced.

So you talk about this imbalance and I understand that that means the imbalance between -- in this case, we've talked about this 330 million dollar number, which is the CRVA eligible cap ex, and then the balance, which is about 65 percent.

So could you speak to this issue of imbalance and possibly provide an example of how that issue might arise?

DR. LOWRY:  Well, that would be a case where with modernization investments, you could save some money on your O&M expenses and that since the O&M expenses are indexed and the capital spending isn't, you have this extra -- the economists would say a perverse incentive to spend money on capital, so that you can save on the O&M.  And of course that matters with respect to dollars and cents, but if you're a member of a labour union, you might care about that, too, because there might be excessive incentive to mechanize their work because you can get a return on rate base for it.

Now, their capital spending is -- sorry, the O&M expenditures are on the small side for hydroelectric generators, but the issue is worth mentioning.

MS. BLANCHARD:  I'm going to leave the CRVA now, and I'm just going through here to make sure I'm not missing anything.  But I think this last question should be fairly brief, and I'm now at page 5 of your report and it's part of the summary of your productivity research.

In the second paragraph of the summary, you compare OPG's productivity with the Niagara Tunnel project in and then with the Niagara Tunnel project out.  And I think we see that their productivity is similar to the average MFP growth without the Niagara Tunnel over that period.

So my first question for you is, and this is probably a simple one, but you use the period 2013 to 2013 to do the Niagara Tunnel-in/Niagara Tunnel-out comparison.  Is that because you don't have data before 2002 for OPG to be able do the in/out comparison back to your recommended period?

DR. LOWRY:  Yes, I think it's correct that we did not have the data do it before then, the problem I think being on the O&M expense side, that we did not think we could accurately compute their productivity trend earlier on.

MS. BLANCHARD:  Okay.  My next question is, as I understood your report, there really are two capital surges that OPG would have had during your featured period, and the second one would have been the revaluation of OPG's assets, hydroelectric assets, correct?

DR. LOWRY:  I'm sorry, I'll have to ask you ask that question again.

MS. BLANCHARD:  Okay.  So as I understood your evidence, there's really two peaks in cap ex for OPG during your featured period, and the first one obviously is Niagara Tunnel.

But I understand the other peak in cap ex is really the revaluation of OPG's assets.

DR. LOWRY:  First of all, that was not a matter of cap ex.  It's a matter of revaluation of the older plant.

MS. BLANCHARD:  Right.

DR. LOWRY:  And that fell outside the sample period.  But we did not make any special effort to consider the effect of the revaluation and I say in the testimony, that with a monetary approach -- well, at least the monetary approach that we used has a current valuation of plant, which is more similar to having that revaluation.  The revaluation was a little bit like abandoning historical valuation of assets and going to current valuation, but only doing it once.

So we didn't really expressly consider the revaluation in our study.

MS. BLANCHARD:  I think I'll leave it there.  Thank you very much, Dr. Lowry.  Those are my questions.

MS. LONG:  Thank you, Ms. Blanchard.  Ms. Khoo?
Cross-Examination by Ms. Khoo:


MS. KHOO:  Hello, Dr. Lowry.  My name is Cynthia Khoo, and I'm counsel to the Vulnerable Energy Consumers' Coalition.  Hopefully, this will be fairly short and straightforward.

I don't have a compendium, but most of my questions will be based on LEI's response memo to your report, and I'll just be asking you to respond or clarify various aspects in response to their critique.

To begin on page 9 of the response memo, LEI states PEG -- I believe it's footnote 13 -- did not explain how previous methods for distribution studies in electric and gas distribution should be adjusted for hydroelectric generation.

I was wondering if you could speak to that, and if or how you took any such distinctions into account?

DR. LOWRY:  I'm kind of wishing I had that in front of me -- oh, my she's got it.  Maybe I'll have to ask you to ask me that again.

MS. KHOO:  Sure.  Basically if you could scroll down on the display a little bit -- thank you -- it's footnote 13, where it says:

"PEG does not explain how previous methods for distribution studies should be adjusted, given differences between hydroelectric generation and electric and gas distribution."

I was wondering if you could speak to that.

DR. LOWRY:  Okay.  I would say, first of all, that I didn't think that LEI changed their methodology that much in going from distribution to hydroelectric generation, inasmuch as they retained their physical asset approach, they used that both times.

But as for our work, I mean, we used a capacity as an output variable -- in our power distribution or gas distribution study, we would have used the number of customers as the output variable.  So that -- that's a major adjustment.

And as for the use of geometric decay, we -- I think, as I've said earlier today, that if anything it's more applicable to hydroelectric generation than it is to power distribution, that -- I mean, think where you have a stylized fact that older systems involve substantially higher maintenance expenses.  That's something I associate with generation, and not just hydroelectric generation either.  I believe it's kind of a stylized fact about nuclear operations.

I haven't poured through numerous OPG rate cases, but I would make the prediction that they have occasionally discussed rising maintenance expenses for nuclear plants.

Meanwhile, I know, actually, of no such stylized fact when it comes to energy distribution.  I mean, it's not anything radical, and I think I mentioned somewhere in my report or in one of the data request responses that the O&M productivity of power distributors is not negative, but it's substantially negative for hydroelectric generation.

MS. KHOO:  Thank you.  The next question I have is based on page 16 of the memo.  And it's something -- maybe it's not anything, but it struck me, so you could clarify if necessary, where it says:

"OPG is compensated only for energy produced ancillary services, not for capacity."

This is in reference to depreciation:

"PEG's analysis omits the very output metric which forms the basis of OPG's compensation."

And I was just struck by that emphasis on compensation, especially as opposed to capacity, and I was wondering if you could speak to -- elaborate on that connection.

DR. LOWRY:  Well, in my early part of my evidence -- see if I can find the -- okay.  In chapter 3 talks about -- of my evidence talks about index research and its use in regulation.  I readily acknowledge that when you're designing a price cap index that you should consider the trends in billing determinants.

So somehow or other that needs to be considered.  But at the same time we're interested in measuring the underlying cost efficiency of hydro -- of Ontario Power Generation, anyways.  I think going forward it should be routinely calculated by the Board or someone.  And additionally, the capacity variable is, in my opinion, a more -- the more -- as I explained before, is by far the most important cost driver -- scale-related cost driver for hydroelectric generation, and I was explaining earlier that I think a lot of it has to do with the fact that unlike nuclear or fossil-fuel generation there's not -- it's not a big job to get the mode of power -- to produce the mode of power.  The mode of -- I mean, just think of the fouling of a combustion chamber of a coal-fired power plant or all the problems there are with handling nuclear fuel.  These are things that you don't have with hydroelectric generation.

So therefore, under the circumstances I think that I advocated this two-step process where, you know, you base the productivity estimate on the capacity trend and then, since the volume trend is mostly more of a financial matter, that if there is expected to be some volume trend over time that's different from the capacity trend, then you can make an adjustment for that.

But there doesn't seem to be one.  Every time that OPG is asked about that, they say, well, we never really -- we don't really look at things that way, but basically to the extent we thought about it there is no such trend.

It's also notable that somewhere in Ms. Frayer's testimony she says something about how, you know, the volume trend over time is expected to kind of track the capacity trend.  Well, if so, then why not just use the capacity trend rather than this volumetric trend that is subject -- exposed to volatility from hydrologic cycles.

MS. KHOO:  Thank you.  Next question, on page 20 of the same memo, LEI compares the pure selection between its report and your own, and it points out that the seven additional companies PEG used account for less than 6 percent of the total sample size in terms of installed capacity, while PEG did not include certain municipal companies that LEI did, which accounted for 17 percent of their sample size.  I was just wondering if there was a particular reason for not including those municipal companies.


DR. LOWRY:  Sure.  We would love to not just include a municipal company like Seattle City Light, but some of the big federal dam projects.  That would be great, because those companies are more the similar size to Ontario Power Generation.  But they all lack the requisite capital data to do the monetary approach.

Who knows what other problems there are too, because even with Ms. Frayer's approach very few of the publicly-owned hydroelectric generators are in her sample either.  So there are just all sorts of consistency problems with that.  See, those outfits do not, to my knowledge, file standard forms with federal agencies that facilitate productivity measurement.  So it's just a data problem.

MS. KHOO:  Understood.  Thank you.

And final question, which is actually in response to PEG's response memo to LEI.  On page 1 -- and I think you may have touched on this earlier with Ms. Blanchard -- you wrote that the impact of depreciation is especially great on the cost trend of OPG because the value of the hydroelectric assets were marked up substantially in 1999 and customers continue to compensate the company for these older assets at the revalued level.

And I was just wondering if you could elaborate on this substantial markup and further explain that connection and its significance in this proceeding.

DR. LOWRY:  Well, I believe that the markup was based -- obviously not the biggest expert on the revaluation, but the markup was based on the fact that they initially thought that they could sell into a market at market prices, and so since their assets were considerably depreciated, good chance that they could -- and they're a low cost producer, for both reasons, those assets are worth a lot of money if you're able to sell -- get the same price as, you know, a gas-fired power plant owned by an independent power producer.

So that -- I think that was the reason for the original markup.  But then the Board decided to treat it as if that was an actual rate base that the customers should pay for.

And I'm not questioning that judgment, but the significance of it is that the older plant became twice as important, and since older plant is shrinking due to depreciation, it tends to slow their cost growth, so that's a very -- you know, I mean, if you look at -- we've seen several indications when I did the so-called Kahn method X factor and when -- did productivity trends before and after the Niagara Tunnel project, that they can go through periods when their cost growth is pretty slow.  It's in big part a reflection of that revaluation.

It may also reflect, by the way, some good cost management, but certainly that revaluation has had a tangible effect on their cost trend, and will continue to between cap ex surges that they might need for a big generator replacement program or something.

MS. KHOO:  Thank you.  Those are all my questions. 
MS. LONG:  Thank you, Ms. Khoo.  We're going to take our lunch break and we'll be back in an hour at 1:30.
--- Lunch break at 12:30 p.m.
--- On resuming at 1:34 p.m.

MS. LONG:  Mr. Smith.

MR. SMITH:  Good afternoon.  Thank you, members of the Board.  I did distribute a compendium, and I hope you have a copy of that.

MS. LONG:  We do.

MR. SMITH:  Assuming you do, if we could mark that as the next exhibit that would be appreciated.

MR. MILLAR:  K11.3.
EXHIBIT NO. K11.3:  OPG CROSS-EXAMINATION COMPENDIUM FOR OEB STAFF PANEL 2B.

MR. SMITH:  I also distributed an excerpt from the decision in EB-2013-0321 and provided a copy to Dr. Lowry, and I don't know whether you want to mark that, but I do want to make sure you have a copy.

MS. LONG:  Let's mark it, please.

MR. MILLAR:  K11.4.
EXHIBIT NO. K11.4:  EXCERPT FROM THE DECISION IN EB-2013-0321.
Cross-Examination by Mr. Smith:

MR. SMITH:  Good afternoon, Dr. Lowry.  My name is Crawford Smith.  We haven't met before.  In your parlance, I'm the attorney for Ontario Power Generation.  I do have some questions for you, and hopefully you'll bear with me.

As I understand it, sir, this is the first time that you have prepared a total factor productivity study for a hydroelectric generator such as OPG; is that correct?

DR. LOWRY:  This study is the first that I've prepared that focused only on hydroelectric generation, but I've done a number of studies of the productivity of vertically integrated utilities that would have included hydroelectric generation, along with nuclear generation and other kinds.

MR. SMITH:  And solid fuel generation?

DR. LOWRY:  Right, correct.

MR. SMITH:  And to your knowledge, sir, this is the first IRM proceeding focused on hydroelectric generation?

DR. LOWRY:  In North America?

MR. SMITH:  In Ontario.

DR. LOWRY:  In Ontario?

MR. SMITH:  Yes.

DR. LOWRY:  Yes.  There is something similar -- some similar type of mechanism in place for Hydro-Québec's legacy hydroelectric generation, but it was not the outcome of a lengthy proceeding like this.

MR. SMITH:  And obviously, this is the first such proceeding involving OPG?

DR. LOWRY:  Yes.

MR. SMITH:  Now, would you agree with me, sir, that productivity is the ratio of the quantity of outputs produced by a firm to the quantity of inputs produced by the firm?

DR. LOWRY:  Yes.

MR. SMITH:  And I take you would agree with me that capital quantity is one of the key inputs to a TFP study in the hydroelectric generation sector?

DR. LOWRY:  Due to the great capital intensiveness of hydroelectric technology, yes, it is very important.

MR. SMITH:  And when we're looking at factors of production here, we're talking about two main factors of production for hydroelectric power, capital and non-capital, correct?

DR. LOWRY:  Yes.

MR. SMITH:  And maybe break it down, we're talking about -- on the non-capital side we're talking about labour?

DR. LOWRY:  Yes.

MR. SMITH:  And that's in the effort of people devoted to producing electricity from hydroelectric generation, correct?

DR. LOWRY:  Yes.

MR. SMITH:  And on the capital side what we're talking about is the capital stock that is used to produce electricity from hydro power.

DR. LOWRY:  You could put it that way.

MR. SMITH:  And when we're talking about the inputs for a TFP study, we're talking about quantities, correct?

DR. LOWRY:  Yes, but you're talking about a weighted average of trends in quantities, and that's where prices also come into play.

MR. SMITH:  We will come to that.  I take it you would agree with me that in order to perform a total factor productivity study where you need to measure the changes in the quantity of inputs used year over year relative to the change in the quantity of outputs, it's important to determine and measure the physical depreciation of capital assets, correct?

DR. LOWRY:  Well, this is where you get into a little bit of potential confusion for the Panel, because there is a physical decay of the capital assets and then there is the depreciation in the value.  So I don't like to use the word "physical depreciation", but physical decay is a germane -- is very germane to a productivity study that uses a monetary approach to the capital quantity.

MR. SMITH:  So if you turn to page 7 of my compendium, so that I've got this -- this is from the World Bank, "A Primer on Efficiency Measurement for Utilities and Transport Regulators" from 2003 -- on page 109 it says:

"The quantity of capital should reflect the potential service flow that can be derived from the capital equipment in each year."

And you agree with that?

DR. LOWRY:  Yes.

MR. SMITH:  And similarly, if you look at your -- I guess it's in your reply memo, but it's page 10 of my compendium, second paragraph down, you obvious -- what you're saying there:

"In MFP, multi-factor productivity research, it's customary to assume that a capital good provides a stream of valuable services over a period of time that is called the service life of the asset.  The capital service price index measures the trend in price of the stream of services provided by one unit of capital."

And then you continue on.

In layman's terms, would you agree with me, sir, that the capital input that both PEG and LEI identified measures the flow of services from the goods of the firm?

DR. LOWRY:  Well, I'm comfortable with that characterization for my study, yes.  It wouldn't have to be -- that rationale doesn't have to be used, but I'm comfortable with it in this context.

MR. SMITH:  So --


DR. LOWRY:  In other words, the index logic that underlies price-cap indexes is not obliged to use the capital-service flow, but I'm nonetheless comfortable with that characterization for my study.

MR. SMITH:  And if you look -- turn to page 61 of my compendium, this is an excerpt from a paper by a fellow by the name of Michael Harper from the U.S. Bureau of Labour Statistics.  Do you have that?

DR. LOWRY:  I'm looking at it.

MR. SMITH:  And as I understand the Bureau of Labour Statistics in the United States, they conduct and publish total factor productivity studies for the United States economy?

DR. LOWRY:  Yes.

MR. SMITH:  And they take information that's published by -- let me get this right -- the Bureau of Economic Analysis; is that correct?  The BEA?

DR. LOWRY:  Yes.

MR. SMITH:  And it's that information that they use to come up with their TFP studies.

DR. LOWRY:  They’re multi-factor productivity -- because they don't usually the word TFP, but...

MR. SMITH:  Multi-factor productivity studies.

And what the author says at page 61 in the top -- it's page 61 of my compendium, top paragraph, third sentence:

"At BLS what we have concluded from this is that for productivity measurement we want the specification of S..."

Which I understand to be efficiency:

"...to reflect an assets efficiency profile and not its price profile."

Correct?

DR. LOWRY:  That's what he says.

MR. SMITH:  And so what the author is saying there, as I understand it, is that they are concerned with physical deterioration or decay, as you put it, and not with the asset's price profile, otherwise known as depreciation, correct?

DR. LOWRY:  Well, I have not read this carefully, so I'm not sure exactly what he is driving at here when he says that.

But as I've noted, you can break down input quantities into categories with different prices and the more you do that, you are getting more accurate.  And price -- decisions to use lower price assets do become a quantity impact.  I don't know that that's precluded by his statement here.

In other words, you could have labour -- one labour output, or you could break down labour into multiple kinds of labour.  And if you did, then if the company chose a lower priced labour input, it does affect the input quantity.  So in that sense, price does matter.

And I think that's a germane analog here because in a sense, a company like OPG is managing assets with different vintages and the older ones are cheaper than the younger ones because they're depreciated.

MR. SMITH:  You didn't break out labour into more than one component, did you?

DR. LOWRY:  Well, neither did I break out capital by vintages.  But in principle, you can do that to make the study more accurate at the expense of making it more complicated.

MR. SMITH:  But you didn't do it?

DR. LOWRY:  For labour?  No.

MR. SMITH:  And you didn't do it for capital?

DR. LOWRY:  I didn't have the data to do it.  I didn't do it for capital because instead I used the geometric decay approach, which captures that effect without having to do that.

MR. SMITH:  But if I just understand this in simple terms, when we're looking at multi factor productivity or total factor productivity, what I'm trying to figure out is how much output am I getting from the particular inputs?  How much of whatever my output is -- be it be cars, widgets, or hydroelectric power -- is that physical asset when we're talking about capital capable of producing over its lifetime, correct?

DR. LOWRY:  Well, productivity is everything that drives unit cost other than input price inflation.  So that encompasses a lot of things, including choosing cheaper inputs instead of more expensive inputs -- like choosing a Brazilian generator instead of an American generator, if it was cheaper.

MR. SMITH:  Which we don't have any evidence of.

DR. LOWRY:  No, I just used that as an example.  I'm trying to think of a hydroelectric example.  So that's the best I could come up with.

MR. SMITH:  In fact, you're aware, sir, that one of the interrogatories from OPG in this proceeding when asked about technology advancement was that it did not foresee any significant technological breakthrough over the period of IRM.

DR. LOWRY:  Incidentally, that's why I said Brazilian, because if it was a Brazilian product -- like a Brazilian jet would be 20 percent cheaper.  It's just cheaper because it's made in a lower labour cost environment.  It's not necessarily a different technology.

MR. SMITH:  And not applicable in this case, the Brazilian jet?

DR. LOWRY:  Again, the point is just that an important type of productivity is choosing -- you know, making due with cheaper inputs, and that is a quantity issue.

Like I say, getting back to the gentleman here, I don't know that what I'm talking about is precluded by what he is talking about.

MR. SMITH:  If you use, as you have, a monetary approach to total factor or multi-factor productivity, it's necessary to make an assumption about the rate of physical decay, correct?

DR. LOWRY:  Yes, of the individual assets.  And I'm glad you reminded me of that because a lot of these conversations, they don't mention they're talking about individual assets.  But they could or should because on the assumption that makes sense for an individual asset or a part in a more complex asset is not necessarily applied to the aggregate.

MR. SMITH:  We'll come to that, too.

DR. LOWRY:  Okay.

MR. SMITH:  As I understand the evidence, the choices generally range from the geometric decay that you used and the hyperbolic profile or one-hoss shay, correct?

DR. LOWRY:  Well, the federal government never uses one-hoss shay, to my knowledge.  They do use hyperbolic decay, and that is a monetary method that, for the panel's sake, is sort of a compromise between geometric decay and one-hoss shay.

MR. SMITH:  You're not suggesting that no one has used a one-hoss shay?

DR. LOWRY:  The national government in a sectoral productivity study, I'm not aware of it.  There may be some.  I'm not aware of any.

MS. FRY:  You're talking about the U.S. government?

DR. LOWRY:  I'm talking about national governments, statistical agencies.  In other words, when you're trying to think about which productivity approach should we use.  Well, one thing you can do is look at what national governments use because national governments in the OECD are interested in the multi-factor productivity of the economy, and sometimes they're interested in sectoral multi-factor productivity.

MR. SMITH:  My question may not have been --


DR. LOWRY:  It's germane to know does anyone in any of these OECD countries use one-hoss shay, and I'm saying I never heard of it.

MS. FRY:  It sounded like you were referring to one particular federal government.  So you're talking federal governments generally?

DR. LOWRY:  I've sort of amended my remarks to say national governments; New Zealand, Canada.

MR. SMITH:  My question may have been insufficiently precise.  I wasn't limiting my question to governments; indeed, I don't think I referred to governments at all.

I believe you conceded earlier that there are regulators, for example, that have used the one-hoss shay assumption, correct?

DR. LOWRY:  There have been -- well, there have been one or two that I know of.

MR. SMITH:  Now, you discuss the one-hoss shay --


DR. LOWRY:  May I make a clarification about where it's used?  Remember I was saying before about hydroelectric productivity studies that, yes, they are more likely to use a physical asset approximation where the data are not available to do a monetary approach.

When you look at the regulators that consider say a physical asset approach, it's places like Australia where they do not yet have satisfactory capital data to do a monetary approach.

MR. SMITH:  Sir, in your reply memo, you discuss the one-hoss shay beginning at page 3, I believe, and we should pull that up.  I want to be fair to you.  This is Exhibit M2, attachment 1.

DR. LOWRY:  Okay.

MR. SMITH:  So on page 3, you begin your discussion there of the one-hoss shay decay profile, and if I can ask you to turn over to page 6, in the paragraph below the figure 2, it says:
"Consistent with these remarks, the authors of capital research manual for the organization of OECD stated in the executive summary that," and this is -- you have italicized the bottom portion there, "the manual therefore recommends the use of geometric patterns for depreciation."


Do you see that?

DR. LOWRY:  I have to take exception to what you said, because it says at the end of the paragraph, italics, "in original".

MR. SMITH:  Sorry, what did I say?

DR. LOWRY:  That I had --


MR. SMITH:  Oh, sorry, italics, sorry, italics, "in original", my apologies.  But you're citing there to this paper, I take it, as support for the proposition that the geometric decay profile is preferred.  That's why you're referring to the OECD paper here, correct?

DR. LOWRY:  Well, I said in my examination-in-chief this morning that it's the biggest reason why government agencies favour geometric decay.  This is -- because when they're dealing oftentimes with particularly diverse groups of assets that they have to apply an assumption to, it's particularly attractive to have this attribute.

Now, actually, there are other reasons that are actually mentioned in this paragraph that they've done a lot of studies of the prices of used assets over the years, because that's one way to get evidence as to what type of physical decay is the correct one, and again and again the studies tend to show that something like geometric decay is realistic.

MR. SMITH:  My point and the point of my question was much more simple.

DR. LOWRY:  Oh, sorry.

MR. SMITH:  You refer to this manual from the OECD as authoritative in support of your preference for geometric decay, correct?

DR. LOWRY:  Well, it supports one of my explanations, which is that when you are applying it to a group of diverse assets, not to mention assets with many parts, that it makes sense.  So it's just in support of that one argument.

MR. SMITH:  Page 16 of my compendium.  This is a submission to the Australian Energy Market Commission by Dr. Kaufmann, then of PEG.  Is he still of PEG?

DR. LOWRY:  Yes.

MR. SMITH:  No questions about his qualifications?

DR. LOWRY:  No, just to note that he is an independent -- you notice that his title is senior advisor, which means he is not -- his opinions are not screened by the company.

MR. SMITH:  Though I do see him still referred to on your website.

DR. LOWRY:  No, as I say, he is a senior advisor, and that means that he can say whatever he likes, whether or not I agree with every single thing he says.

MR. SMITH:  If we turn to page 21 of my compendium, Appendix 2, measurement of capital.  And it says:

"Note:  The following discussion originally appeared as Appendix 2 in Kaufmann and Hovde.  X factor recommendations for New Zealand electricity distribution price controls."

Do you see that?  Top of the page?

DR. LOWRY:  Yes.

MR. SMITH:  And Mr. Hovde is the same Mr. Hovde who assisted you in the preparation of this report?

DR. LOWRY:  Mr. Hovde, yes.

MR. SMITH:  My apologies.  And if we look beginning at page 21, there is again a discussion of various depreciation assumptions, and if you turn over to page 25, and what the authors say there, sir, is that the economics literature, middle of the page:

"The economics literature also generally supports the notion that energy network assets..."

That's distribution, correct?
"...are not characterized by one-hoss shay depreciation.  Indeed, this literature has found exceedingly few assets with one-hoss shay depreciation profiles in any industry.  One statement of this view comes from an OECD manual titled 'Measuring Capital Measurement of Capital Stocks Consumption of Fixed Capital and Capital Services'."

Do you see that, sir?

DR. LOWRY:  Yes.

MR. SMITH:  And then halfway through the quote it says:

"Light bulbs are sometimes cited as potential one-hoss shays, but light bulbs are too short-lived to be classified as capital goods.  More serious contenders might be bridges or dams.  With a constant level of maintenance these structures may continue to provide constant rentals for very long periods."

Do you see that as well?

DR. LOWRY:  I do.

MR. SMITH:  First point, sir.  That -- this manual measuring capital measurement of capital stocks consumption of fixed capital and capital services, is that the same manual that is cited in the reply memo that was put together on February 16th, 2017?

DR. LOWRY:  Yes.

MR. SMITH:  And this quote referring to dams is not referred to either in your initial report or your reply report, is it?

DR. LOWRY:  No.

MR. SMITH:  And what seems to be the case, as suggested by the OECD, is not only might dams be a serious contender for one-hoss shay decay profile, but that a level of maintenance of these structures may be required to produce constant rentals for very long periods of time, correct?

DR. LOWRY:  That's what it says.

MR. SMITH:  And they seem to be accepting the notion that OM&A expenditures to maintain assets are not inconsistent with a one-hoss shay profile, correct?

DR. LOWRY:  My reading of this is that it says that a constant level of -- with a constant level of maintenance these structures may continue to provide constant rentals.  In other words, that they -- that in -- let's put it this way.  Negative O&M productivity would not be consistent with one-hoss shay.  That would be my reading of that.

And I have another comment or two about this before we go on, but perhaps you have another question about this passage?

MR. SMITH:  Now, I'm correct, sir, that after this paper was --


DR. LOWRY:  Well, are you done with this passage?  Because I would like to, before I forget, to make --


MR. SMITH:  I'm sure if you have a point you want to make about it -- well, why don't -- make your point now.

DR. LOWRY:  Okay.  Well, so what they're saying is that if there was a case to be made for any facility that came to their mind -- and they thought that maybe bridges and dams, both of which are part of hydroelectric operations, are candidates.  Well, that's interesting.  And by the way, I had not seen that passage.  I mean, I'm working for the Board, and not consumers here, so if I had noticed that I might have mentioned this in my --


MR. SMITH:  Sorry, just pausing there, when you say you didn't see it, that's why I asked you the question about whether this was the very manual that you did refer to in your earlier report.  So you obviously had it available to you.

DR. LOWRY:  I did, but --


MR. SMITH:  And you referred to a portion of it and not this portion of it.

DR. LOWRY:  That particular passage that I quoted was in the executive summary.  I didn't have time to read all 80 pages of the manual.

MR. SMITH:  Sorry, when you say you didn't have time, what do you mean by that?  You've had months to prepare.

DR. LOWRY:  Well, I -- you're right, and -- but I have to prioritize my time, and reading the entirety of that particular manual was not the most productive use of my time.  For example, I had to spend a lot of time working through that mathematical exercise that was the mathematical proof of my contention that depreciation is a quantity effect.  So that took a -- that's an example of a higher priority than reading every page of that manual.

But if I may say about this, okay, so they are saying that if the case could be made for this one-hoss shay assumption for anything, it would be bridges and dams.  And those are both used in hydroelectric generation.

First of all, the bridges and dams account for about
-- that type of plant accounts for about half, 50 to 60 percent of the value of the plant of a hydroelectric generator.  For example, the generators themselves are a big part of the total.

But let's even look at the evidence that we have in this proceeding that this might be true.  For one thing, we know that the OM&A productivity -- in both the LEI study and the PEG study, the OM&A productivity of companies has been markedly negative.  The other issue is, well, what about replacement cap ex.  If these older dams were the recipients of a steady stream of smaller capital spends over time, then that would also tend to fly in the face of what these non-specialists thought about the issue of dams.

And so recollect that at the request of Ontario Power Generation, we actually had to do a study of -- a one-hoss shay study.  And when we just used average service lives for the replacement, we got all sorts of negative values for capital quantities.  From that, we realize that such replacement cap ex as was actually occurring in things like bridges and dams were more typically just something more like a refurbishment cap ex that was only 50 years old.  Unless the retirements of bridges and dams were valued at only something like 50 years old, we had negative capital quantities.

So I respectfully suggest that both the fact that you can see every day that these utilities in the sample have cap ex for bridges and dams, that does not result in new capacity, and the problems that we had with the one-hoss shay suggest that actually there is a fair bit of refurbishment cap ex involved with these dams, which is inconsistent with this one-hoss shay assumption.

MR. SMITH:  Finished?

DR. LOWRY:  Yes.

MR. SMITH:  A couple questions.  You started your explanation with a reference to about half to 60 percent being the civil structure being associated with a dam.  Do you recall that?

DR. LOWRY:  Dams, bridges, railroads.

MR. SMITH:  Where did those numbers come from?

DR. LOWRY:  They came from FERC form 1 data, and it's similar for Ontario Power Generation.

MR. SMITH:  We'll come to the Ontario Power Generation assumption you made in a minute.

Did LEI get negative capital quantities in its multi-factor productivity study, sir?

DR. LOWRY:  No.  You mean a negative capital quantity trend?

MR. SMITH:  Yes.

DR. LOWRY:  No.  We did, but they did not.

MR. SMITH:  As I read this, and maybe I've got it wrong, but as I read this, this seems to suggest to me that the author is saying that if anything, as between bridges, dams, or hydroelectric generation, and energy network assets, it's bridges and dams, or I would say hydroelectric generation, that is more likely to follow a one-hoss shay profile than an energy network asset, which seems to be the exact opposite of what you have said earlier today.

DR. LOWRY:  Okay.

MR. SMITH:  That's what the author seems to be saying.

DR. LOWRY:  Okay.  If I may respond to that?  First of all, you threw in the generation along with the bridges and dams, which I disagree with.  The generation assets would be a classic example of something that isn't one-hoss shay, okay.

But may I say, too, that there is no mention of network assets in this paragraph.

MR. SMITH:  Yes, there is.  The economic literature -- let me tell you how I read it, and you can tell me whether you disagree.

This paper was written by Dr. Kaufmann in support of, or in the context of considering how to regulate energy network assets.

DR. LOWRY:  Right.

MR. SMITH:  And the author is saying, as you are saying in this proceeding, that a geometric decay profile should be preferred to one-hoss shay.  And he begins this paragraph by saying:
"Economics literature also generally supports the notion that energy network assets are not characterized by one-hoss shay depreciation."

And then he continues on and cites the very manual that you refer to.  And in the paragraph he refers to, it makes the observation that bridges or dams are more serious contenders for one-hoss shay.

So I read this as saying one-hoss shay may be more appropriate for bridges or dams than it is for energy network assets, which is the opposite, as I understood it, of what you said earlier today.

DR. LOWRY:  Well, he is asserting that the economics literature also generally supports the notion that energy network assets are not characterized by one-hoss shay.  So let me start with that.

I don't agree with that statement.  I don't recall any discussion indeed in the literature about one-hoss shay being appropriate or not appropriate for energy network assets.  So I disagree with this statement by my colleague.

But then he proceeds to illustrate it not by saying that some other expert said yes, hydroelectric generation is more like one-hoss shay than energy networks.  It uses bridges and dams as an example of something that is towards the one-hoss shay end of the spectrum.

MR. SMITH:  After this submission by your then --


DR. LOWRY:  May I say one further thing?  Again, I said something about this this morning.  That there is no stylized fact in my mind to the effect that older distribution systems have markedly more negative O&M productivity.

I'm in the business of measuring that, and I have not encountered that phenomenon, whereas it's a market phenomenon in hydroelectric generation.  I'm not sure to what extent it's about generation, or to what extent it's about bridges and dams, but it is a market phenomenon.

MR. SMITH:  Sir, subsequent to this discussion paper, am I correct that the Australia energy regulator adopted a physical approach in its assessment of total factor productivity?

DR. LOWRY:  Yes, and as I tried to explain a moment ago, they -- you'll notice you've never heard much about index based regulation in Australia, like having these types of proceedings to haggle about productivity trends.  And that's because they don't consider the data -- in fact Dennis Lawrence himself believes that there are many years -- it will be many years before the data are satisfactory to do indexed based regulation in Australia.

Now, supposing in the meantime that you want to have some sort of a productivity index not used for rate setting, then in the absence of the better data that makes a monetary approach possible, they use the physical asset approach.

We have the all the data that we need for this exercise in this context of hydroelectric generation.

MR. SMITH:  Can I ask you to turn to page 12 of the compendium?  This is from a paper, "Better regulation, explanatory statement expenditure forecast assessment guide, November 2013, Australia energy regulator".

If you look at B3.2, capital inputs, the regulator sets out its position.  And if you look at the second paragraph there, it says:
"The quantity of capital inputs employed each year in the production process will depend on the assets physical depreciation profile," correct?

DR. LOWRY:  That's what it says.

MR. SMITH:  We consider capital inputs follow a one-hoss shay depreciation profile, where the flow of capital services remains constant over time.  That was their conclusion, correct?

DR. LOWRY:  Yes, correct.

MR. SMITH:  And nowhere do they say, And we reached this conclusion because we do not have data necessary for us to follow a monetary approach and employ a geometric decay assumption.


DR. LOWRY:  It's true that that's not stated here.

I would like to emphasize again that they do not use productivity studies in regulation in Australia the way they do here in Ontario.  I mean, it is not the basis for adjusting rates.

MR. SMITH:  But you're not suggesting they're trying to get it wrong?

DR. LOWRY:  No.

MR. SMITH:  So I think we can fairly conclude that they're trying to prepare the best total factor productivity study they can, correct?

DR. LOWRY:  Well, implicitly with the data that they have.

MR. SMITH:  So you say.  But surely they're trying do the best job they can.

DR. LOWRY:  Well, they have a consultant who is a devotee of this approach, and he has had some influence on their views.  In fact, he may have written this.  I'm not sure if this was -- who actually wrote this document.  But just as --


MR. SMITH:  The regulator.

DR. LOWRY:  Just as sometimes we kind of ghost-write articles for -- or passages for the Ontario Energy Board, I mean, this could actually have been his language.  But nonetheless he is an expert, so it's noteworthy that this one expert in Canberra, Australia feels this way.  It's true, you found an example.

MR. SMITH:  So I should take from your explanation there that there are a variety of acceptable approaches, and they are subject to the judgment of the expert, who may or may not have more sway with the particular decision-maker.  Is that the conclusion --


DR. LOWRY:  Well, the sway is one factor to consider.  I believe that -- I would agree with my colleague, Mr. Kaufmann, that it's very rare for the physical asset approach to be the appropriate approach.  And where you would use it would be a situation where the data is very deficient but that somehow you have to come up with a number then, you know, you're measuring the productivity of Indian bus systems or something, and this is what you've got, is the number of buses, then use that.  But it's not ideal, and meanwhile, here in North America, we have got terrific data to do it the right way.

MR. SMITH:  Can you confirm for me, sir, that -- well, you say -- and I guess you said it a number of times today -- that Statistics Canada uses geometric decay in its multi-factor productivity studies for sectors of the economy, correct?

DR. LOWRY:  Yes.

MR. SMITH:  And can you confirm for me that Statistics Canada does not publish a multi-factor productivity study for the hydroelectric business?

DR. LOWRY:  That's correct.

MR. SMITH:  And it does not publish a multi-factor productivity study for the electric generation industry either.

DR. LOWRY:  I believe that they've -- I think I heard that they'd suspended any of their electric sector studies, but -- so that would include elec -- generation.

MR. SMITH:  So when we're looking under the utilities heading in the Stats Canada CANSIM, whatever they call it, page, Statistics Canada is combining generation with transmission and distribution and other utility industries like gas distribution, water, sewage, steam, air-conditioning supply.  It's all in there, isn't it?

DR. LOWRY:  Well, I don't know about that exact list, but, yeah, I mean, they are not in the business of doing the detailed -- the detailed productivity measures.

MR. SMITH:  You mentioned -- also mentioned in your reply memo that you were familiar with the depreciation profile that other government statistical agencies used, and you mentioned in answer to a question -- you referred to both Australia and New Zealand.

DR. LOWRY:  I have some familiarity with their practices, yes.

MR. SMITH:  And I believe what you say at page 7 of your reply memo is that the U.S. Bureau of Labour Statistics, the Australian Bureau of Statistics, and Statistics New Zealand assume hyperbolic decay, not one-hoss shay, in their sectoral MFP studies.

DR. LOWRY:  I think that's right.

MR. SMITH:  A couple of observations.  They don't use geometric decay.

DR. LOWRY:  That's right.

MR. SMITH:  And am I correct, sir, that in Australia and New Zealand -- let me back up.

One of the key parameters in a geometric -- sorry, not geometric, in a hyperbolic decay pattern is the curvature pattern, correct?

DR. LOWRY:  Right, the curvature of the service flow over time.

MR. SMITH:  And for this purpose it may be helpful just so people have the visual to look at LEI's memo at Exhibit A1, tab 3, Schedule 2, attachment 6, page 6 of 22.  This is the figure I was referring to.

So hyperbolic is B, one-hoss shay is A, and geometric decay is C, the red line.  And as I understand it, if you have a value of 1, this leads to a flat or one-hoss shay profile, whereas a value of zero approximates straight-line depreciation; is that correct?

DR. LOWRY:  Well, I think you need to clarify for the Board that you're talking about a parameter of the hyperbolic decay function that could assume these different values, and, yes, depending upon the value of this parameter, the hyperbolic decay could look more like D or it could look more like A.

MR. SMITH:  And are you aware, sir, that both New Zealand and Australia set the parameter for structures at .75?

DR. LOWRY:  I don't know that I was aware of that.

MR. SMITH:  I don't have it at hand, but I believe that's reflected in an answer to an interrogatory that you, in fact --


DR. LOWRY:  That I -- well, I --


MR. SMITH:  -- that you gave us.

DR. LOWRY:  Yeah, I remember there was a -- I'm trying to -- I wish I had that.  It's kind of --


MR. SMITH:  Why don't -- I think we're all on the same page that it's reflected in one of PEG's IRs.

DR. LOWRY:  Okay.

MR. SMITH:  Can you --


DR. LOWRY:  I'll take it subject to check.

MR. SMITH:  Well, why don't we just --


DR. LOWRY:  I didn't know if I said it about New Zealand.

MR. SMITH:  Well, why don't we take it subject to check with respect to New Zealand.  I take it...  Well, why don't -- sir, why don't -- why don't --


DR. LOWRY:  Now I found it.  Go ahead.

MR. SMITH:  All right.  So do you agree with me that they set the structure at -- they set at .75 for structures?

DR. LOWRY:  Now that I'm looking at it, I would just as soon confirm that, but I -- can someone tell me what page it is on?

MR. SMITH:  Why don't we do this?  If we have a break we'll dig it up, but in the meantime --


DR. LOWRY:  Okay.

MR. SMITH:  -- if we don't take a break we'll --


DR. LOWRY:  Okay.

MR. SMITH:  -- still continue to look --


MS. LONG:  So Dr. Lowry, you want to look and confirm both Australia and New Zealand?  Is that what I understand?

DR. LOWRY:  Right.  Where I said that a particular parameter, but at any rate, my recollection, Mr. Smith, was just that the parameter value that I mentioned was one that put it very much in the middle and not up really close to the one-hoss shay.  That's why I did mention it, that the number I did refer to would put it closer -- you know, much closer to the D line, the green line than appears in this figure.

MR. SMITH:  Sir, as I understand it, if you are assuming .75 for structures, you are assuming a curvature much closer to one-hoss shay than geometric decay.  You'd agree with that?

DR. LOWRY:  I don't know that I can agree with that, but it's in that direction, I agree.  Compared to the 1, it would be in that direction, of course.

MR. SMITH:  I might be missing something, but if C --


DR. LOWRY:  Because it's a low value, it is closer to the one-hoss shay figure than if it was 1 or 1.5.

MR. SMITH:  Right.  It's closer to a one-hoss shay than it is to geometric decay?

DR. LOWRY:  That I'm not prepared to say.  It's kind of hard to measure that anyways.

MR. SMITH:  I do want to ask you about some of the geometric decay work that you have done.  Can you turn to page 75, I believe it is -- let me make sure, 74 of your report, initial report.  Actually my apologies, page 73.

I'm going to apologize in advance because this is going to require some technical doing that almost certainly won't go as smoothly as I hoped it would.  Caveat in advance.

Looking at the top of the page, you're describing the formulation of your capital quantity index, and you say there that the parameter D is the depreciation rate and then, in the second sentence, you say that for hydroelectric generation, the economic depreciation rate was set at 2.63 percent.  Do you see that?

DR. LOWRY:  Yes.

MR. SMITH:  And as I understand it, the depreciation rate of 2.63 that you're calculating is a single number that you apply at any point in your study time frame, correct?

DR. LOWRY:  Yes.

MR. SMITH:  And if we pull up your working papers which we have, and in particular working paper 2, this is where you calculate your 2.63 percent, correct?  We'll pull it up.

DR. LOWRY:  Okay.  Yes, I'm sure it's in the working papers.

MR. SMITH:  So as I understand it, this is the working paper where you calculate the 2.63 percent.

DR. LOWRY:  Uh-huh.

MR. SMITH:  And the way you get at this, as I understand it, is you took some OPG company specific data which you then applied to all industry peers?

DR. LOWRY:  Uh-huh.

MR. SMITH:  Let's just focus on how you got it.  Can you confirm that what you relied upon is what you described as the amount of depreciation generated in column F?

DR. LOWRY:  I'm sorry, what is the question again?

MR. SMITH:  What you did is you looked at -- you calculated the relative value of -- let me make sure I've got this right.  To calculate the share of each component, each of the components down the table, you looked at its relative value to the component of the plant, correct?

DR. LOWRY:  Yes.

MR. SMITH:  And ultimately, what you get at, if we go to the bottom and we unhide it -- I don't know why it was hidden.  But in any event, I'm don't mean that in a pejorative sense.  That happens with Excel.

What you get at is a figure of 44.36 percent for structures, correct?

DR. LOWRY:  Right, which is actually a little less than what I was saying a moment ago.

MR. SMITH:  Yes.  So what you're saying there is that the relative share for structures is 44.36 percent, correct?

DR. LOWRY:  Yes.

MR. SMITH:  And you arrived at that figure of 44.36 percent, as I understand it, by making an assumption about the average service life for structures, correct?

That's at page 73 of your report.  What you say in the third sentence is that it was based on the assumption of 100-year average service life for structures, and a 52-year average service life for equipment.  That's the third sentence down from the top.

DR. LOWRY:  Yes.

MR. SMITH:  If we go back to your working papers and we look under the heading "structure", if it doesn't have a service life of one hundred years, you ascribed it as equipment.  And if it did, then it would have a structure weight, correct?  That's why there's 1s under structures and a 1 every time you have a service life of 100.

DR. LOWRY:  Right.

MR. SMITH:  And that's how you get to 44.36 percent for structures?

DR. LOWRY:  I thought that the structures, the 44.36 percent, was just the share of the amount of depreciation generated.  That was my understanding.  But this is an example of the sort of technical question we asked you about.  Are you going to ask questions about this and, if So, we'll bring my colleague, Dave Hovde, along.  Forgive me if I'm --


MR. SMITH:  Why don't you take it subject to check, and you can check with your colleague if I've described it correctly?

DR. LOWRY:  Yes.  What is the question?

MR. SMITH:  I want to make sure if it had a service life of less than a hundred years, it would be counted as equipment, correct?

DR. LOWRY:  It would be assigned the equipment assumption, yes.  Assigned the equipment assumption.

MR. SMITH:  And I gave to you an excerpt from the Board's decision in EB-2013-0321, K11.4.  Do you have that?

DR. LOWRY:  I assumed it was a --


MR. SMITH:  Sorry, I thought I gave you a physical copy.

MS. LONG:  Is this K11.4?

MR. SMITH:  Yes, the two-page excerpt.

DR. LOWRY:  Is that the extra thing.  I'm sorry, I have so many things floating around --


MR. SMITH:  It should look like this, sir, "In the matter of an application..."

DR. LOWRY:  Got it, the tax thing.  I remember I didn't read it, but go ahead.

MR. SMITH:  So above the taxes thing, there is a discussion of the Niagara Tunnel and there's a discussion about the useful life of the Niagara Tunnel.

And under the second paragraph it says:

"OPG's depreciation and amortization expense for the test period incorporates all the recommendations made by Gannett Fleming.  The Board accepts the evidence of Gannett Fleming and its recommended 95-year useful life for the Niagara Tunnel."

Pausing there, am I correct, sir, that based on your 100-year assumption the Niagara Tunnel would not be a structure?

DR. LOWRY:  Well, again, it wasn't really whether it was a structure, whether it was assigned a parameter for structures.  I mean, if they're going to say it's a structure, just that it was assigned an assumption about the service life or something or of declining balance parameter for equipment.

So I don't know in this case whether in fact the Niagara Tunnel project ended up being grouped as equipment.  I would have -- that's a rather arcane question.  I would have to ask my colleague --


MR. SMITH:  Well, why -- why don't I -- why don't I put it to you and you can take this and you can confirm with your colleague if you agree or disagree.  But as I understand it, the data that you were using was from 2012, and the Niagara Tunnel came into service in 2013.  So the Niagara Tunnel is not in fact on this list at all.

DR. LOWRY:  Okay.

MR. SMITH:  My point is that the assumption that you used would not have categorized the Niagara Tunnel as a structure, would it have?

DR. LOWRY:  Well, I'll consult with my colleague and take that as an undertaking.

MR. SMITH:  Why don't we do that.

MR. MILLAR:  It will be J11.3.
UNDERTAKING NO. J11.3:  TO ADVISE WHETHER THE ASSUMPTION THAT WAS USED WOULD NOT HAVE CATEGORIZED THE NIAGARA TUNNEL AS A STRUCTURE.

MR. SMITH:  And do I understand the math, sir, at least directionally, that the larger the share of structures by definition the depreciation rate you calculated would have been lower?

DR. LOWRY:  I believe that's the case.

MR. SMITH:  And further, by extension, the lower the depreciation rate your multi-factor productivity results would also be lower, correct?

DR. LOWRY:  That I'm not as sure about.  That doesn't always follow automatically.

MR. SMITH:  Will you check with Dr. -- or with Mr. Hovde on that?

DR. LOWRY:  Well, I mean, I'm saying that it would almost be a matter of doing a run, because the -- if you change the -- if you change the depreciation rate you also are going to change the earlier capital numbers in ways that can have surprising effects.  But in general, as I've said, when it comes to assumptions affecting productivity results, in my experience it's not a problem, particularly with geometric decay, it tends to be more stable, but rather, it's a problem with the one-hoss shay approach.

So, I mean, we routinely are in situations in our work where we have to -- somebody asks us, can you change the service life assumption, and generally speaking it does not have a big impact on the results using geometric decay.

MR. SMITH:  Just so we -- because you mentioned it, a lower depreciation rate would make the depreciation profile closer to one-hoss shay, wouldn't it?

DR. LOWRY:  Yes.

MR. SMITH:  You mentioned earlier --


DR. LOWRY:  But may I go on just to remind the Panel that actually the results using the simplified one-hoss shay were not that different from our own results.  It was a swing of about 40 basis points and was nowhere near the number of Ms. Frayer.

MS. LONG:  Dr. Lowry, can I just ask you a clarifying question.  Mr. Smith went through your working papers with you with respect to service life, but where did you get that data from?  The service life data.  And that may be a question that you need to ask your colleague, but was that provided to you --


DR. LOWRY:  I think that --


MS. LONG:  Is that through the record, or --


DR. LOWRY:  -- came from Ontario Power Generation documents.

MS. LONG:  Okay.

DR. LOWRY:  That's to the best of my knowledge.

MS. LONG:  Thank you.

MR. SMITH:  So as I understand -- you can confirm with your colleague, but as I understand it you asked for data from OPG from a study performed in 2013 up to 2012, and it had the service life, but it did not designate as between structures and equipment.

DR. LOWRY:  That's right.

MR. SMITH:  That were done based on an assumption that you made.

DR. LOWRY:  We tried to make -- do a sensible sorting.

MR. SMITH:  And you did not, as I understand it, confirm the assumption with OPG?

DR. LOWRY:  No.  What you're basically saying, well, how would results have differed if we had three categories instead of two.

MR. SMITH:  What I was saying is what I asked you.

Earlier you said you used the FERC Form 1 data to get the relative share of structures for a hydroelectric plant.  Did I get that right when you said 50 to 60 percent?

DR. LOWRY:  It was based on some numbers that we had put together.  When I was trying to grope for -- by a notion of how important structures would be, I was thinking of numbers, about the distribution of hydro plant by plant type.  And table 2, page 13 of my reply memo, is where I was getting those ideas.

MR. SMITH:  That struck me as somewhat surprising, because you used the OPG data that we just looked at, and you extended the 2.63 percent depreciation rate across all of the peers.  You didn't use the FERC Form 1 data at all.

DR. LOWRY:  That's my understanding, but I think it's the case that the numbers are actually very similar.  If you look at table 2, for example, it's -- the numbers for U.S. and OPG are very similar.

MR. SMITH:  What I don't understand is if you had the FERC Form 1 data for the peers, why did you extend the OPG assumption that you made across the peer group?

DR. LOWRY:  Well, we sometimes do it that way.  I mean, you could have made it a little more complicated and used the U.S. numbers.  We used the OPG numbers.

MR. SMITH:  I'll have to take your word for it that you could have made it more complicated, because it struck me as sufficiently complicated, but I take your point.

Members of the Panel, I will -- I'm turning to a new section.  I don't know what you want to do in terms of a break.  I'm happy to continue.  I just --


MS. LONG:  How much longer do you think you'll be, Mr. Smith?

MR. SMITH:  Maybe half an hour.

MS. LONG:  Maybe we'll take a break now if this is a convenient time.

MR. SMITH:  It is.

MS. LONG:  And we'll reconvene at three o'clock.

MR. SMITH:  Thank you.
--- Recess taken at 2:42 p.m.
--- On resuming at 3:03 p.m.


MR. MILLAR:  Madam Chair, before we begin, if I could offer something?   I'm not sure if Mr. Smith is moving on to a new area; he may well be.

If there are questions about the raw numbers in the Excel spreadsheet, as I understand it, much of the number crunching was done by Mr. Hovde.  To the extent that OPG needs that Dr. Lowry is struggling with a bit, we would be happy to take undertakings for those things.

I just leave that as an offer to OPG, if there's something they feel they're not getting a satisfactory answer to because Mr. Hovde may have done the legwork on the some of that analyses, we would be happy to take undertakings.

MS. LONG:  Thank you, Mr. Millar.  Dr. Lowry?

DR. LOWRY:  I have a few follow-up comments.  Is it appropriate for me to make them?

MR. SMITH:  I wouldn't have thought so.  I do have -- I have a comment I want to make.

MS. LONG:  Can I ask -- Dr. Lowry, are you trying to correct something that you've said in answer to a question that Mr. Smith has asked you?

DR. LOWRY:  It was in two cases, it was to provide additional information, and the third was to answer one of his questions that he had asked me that -- I don't know if it was formally agreed to be an undertaking or -- I think one of the undertakings I can answer.

I could just do that part and not the supplementary comments.

MS. LONG:  Can you tell me what that was in respect of?

DR. LOWRY:  He asked me how would the Niagara Tunnel project have been treated.  Is that an undertaking, Mr. Smith?

MR. SMITH:  I didn't think it was necessary for there to be an undertaking.  The Niagara Tunnel has a service life of 95 years, and the assumption was that it would only be a structure if it was 100 year.  And 95 is less than a hundred, so it wouldn't have been a structure.

DR. LOWRY:  The answer I'm told is that we would likely have treated the Niagara Tunnel project as a structure, and then assigned a 100-year service life to it along with all other structures.

MR. SMITH:  That, of course, is not what your report says was the assumption you made to classify between structures and equipment.  So in relation to that project, and that project alone, you would have made a different assumption?  Is that what I am to understand?

DR. LOWRY:  If he knew the nature -- I'm assuming that he knew the nature of the assets in each category and if he knew it was the Niagara Tunnel project, which was obviously a structural project, he says that he would have grouped it with the structures.  The idea of 100 years was just to give an -- to give a service life to that group.

MR. SMITH:  I take it you'll agree with me none of that is reflected in your report.  What the report says is that you made a 100-year assumption, period, full stop.

DR. LOWRY:  I'll take that subject to check, if that's what it said.

MS. LONG:  Can we get to the bottom of that as to understand what was actually done with respect to the Niagara Tunnel?

MR. SMITH:  The Niagara Tunnel wasn't -- the Niagara Tunnel was not amongst the plant, because the Niagara Tunnel came in service subsequent, Madam Chair, to the information.

The point is that the 100-year assumption is questionable because we know the tunnel has an service life of 95 years.

MS. LONG:  Correct.

MR. SMITH:  And it would have been classified, on the basis of the assumption that had been used, as a structure.  It wasn't amongst the material that -- equipment -- sorry, it would have been --


MS. LONG:  Your concern, Mr. Smith, is with respect to the assumption that could have been made with respect to other structures versus equipment for the material that Dr. Lowry considered in coming to his depreciation percentage, is that correct?

MR. SMITH:  Correct.

MS. LONG:  Thank you.

MR. SMITH:  I did, in fairness to you, sir, indicate that it was the answer to your interrogatory PEG number 9 to OPG that indicated that it was Australia and New Zealand that had used the specification of .75 for structures.  And in fairness to you, I believe the answer to interrogatory refers to the bureau of --


DR. LOWRY:  That's why I was confused.

MR. SMITH:  It was BLS, the Bureau of Labor Statistics in the United States, which your answer to interrogatory refers to, that used the .75.  Are you aware, sir, that Australia and New Zealand use a similar specification?

DR. LOWRY:  I was not aware of that.

MR. SMITH:  Is that something that your colleague would know, that Mr. Hovde would know?

DR. LOWRY:  Is this a question?

MR. SMITH:  Yes.  You told me you don't know it; does he know that?

DR. LOWRY:  I don't think he would know that off the top of his head, because we're not using hyperbolic decay in this study.  I don't know there has ever been a utility productivity study that used hyperbolic decay.  Maybe in the future for power distribution, IRM5 might be worth taking a look at.

MR. SMITH:  We'll leave it at that, then.

I take it, sir, you would agree with me that OPG is paid based on its megawatt-hours of sales?

DR. LOWRY:  Yes.

MR. SMITH:  And that is how other generators in Ontario are paid as well?

DR. LOWRY:  Yes.

MR. SMITH:  And on page 32 of your report, if we could go to that, your initial report -- I left my copy in the office.  You say in the third bullet that generators in some markets are paid for their capacity as well as the volume produced.  Do you see that?

DR. LOWRY:  Yes.

MR. SMITH:  I take it you're aware there is no capacity market currently in Ontario?

DR. LOWRY:  That's my understanding.

MR. SMITH:  And are you aware, sir, that even in those markets in which hydroelectric resources qualified to get paid for capacity, that they are not paid for their full name plate capacity?

DR. LOWRY:  No, I didn't know that.

MR. SMITH:  Is that something that your colleague would know?

DR. LOWRY:  No.

MR. SMITH:  All right.  Now, sir, I understand that one of the reasons that you have suggested megawatt-hours –- sorry, megawatts as an output instead of generation is that capacity growth is more stable than volume growth.  Do I understand that?

DR. LOWRY:  Yes.

MR. SMITH:  And you have also said that your econometric study supports that conclusion -- not the conclusion of stability, but the conclusion that megawatts is a driver of cost, not megawatt-hours?

DR. LOWRY:  It's the dominant driver, according to our study.

MR. SMITH:  Did I understand you earlier today to say that in the distribution context, if you were to use the equivalent of megawatts, that would be number of customers?

DR. LOWRY:  What I said was that we used the number of customers in a U.S. study.  Now, I think in Ontario there is a multi-dimensional output index that can include some other output variables.

But in the United States, one that I'd like to have available in the U.S. is distribution line miles.  That data is not available for dozens and dozens of utilities.  So in the U.S., we use the number of customers, which is also a very stable -- a very stable output variable.  And then I have proposed on several occasions this same two- step process that if you have a price cap index and you want to take some account of difference -- in this case, it's the deviation between the trend in volume and the trend in customers or the average use.  If there's a material trend in average use, that can be a separate adjustment to the X factor, if warranted.

So I've made the very analogous proposal just recently in Alberta, as well as in this proceeding and in other proceedings.

MR. SMITH:  That was a long answer to what I thought was a relatively straightforward question, which was that earlier today, you indicated that the analog of megawatts in this context was number of customers.  I take it the answer to that is yes?

DR. LOWRY:  I think my answer is not what I meant to say, which is not to just say that it's the analog.  I'm sure what that means.


MR. SMITH:  You indicated that you testified or you did some work for -- in connection with an Alberta Utilities Commission proceeding.  Can I ask you to please turn to page 30 of my compendium.


And this was a multi-factor productivity study you did in this case?


DR. LOWRY:  Yes.


MR. SMITH:  And if you look at -- this is a very recent decision of the Alberta Utilities Commission.  You're familiar with the decision?


DR. LOWRY:  Yes.


MR. SMITH:  And if you turn over to page 32, paragraph 129, it indicates "the Lowry study", and take it that's a reference to you?  Do you see that, sir?


DR. LOWRY:  Yes.


MR. SMITH:  "Study uses number of customers as the

output measure for a number of reasons, including its applicability with a revenue-per-customer cap.  Dr. Lowry also pointed to the use of econometric modelling that shows the number of customers to be a more important driver of the cost of energy distributors than delivery volumes.  An additional reason is that the number of customers is much more stable (that is, less variable) than the trend in delivery volumes."


Pausing there, those justifications are the same justifications you've provided to this Board, correct?


DR. LOWRY:  Yes.


MR. SMITH:  And the Commission goes on to say in the next sentence and the balance of the paragraph:

"The Commission does not find these reasons to be particularly persuasive in terms of attaching higher weight to studies that use the number of customers as the output variable rather than a volumetric basis.  First, only gas distribution utilities will be under a revenue cap plan in the next generation PBR plans (electric distribution utilities remain under a price cap)."


So pausing there, first justification was that there was going to be a price cap, which of course is the situation for OPG as well, correct?


DR. LOWRY:  Yes.


MR. SMITH:  And then it continues to make an observation about U.S. electric distribution firms, and then it goes on to say:

"Second, the evidence provided was insufficient to explain why finding that the number of customers is a more important driver of the costs of energy distributors than delivery volumes means that the number of customers is a better measure of output than delivery volumes."


That was also an explanation for the reason why they preferred the equivalent here of megawatt-hours to megawatts, correct?


DR. LOWRY:  That's what they said.


MR. SMITH:  And then they go on to say that the lack of variability in and of itself -- they go on to say:

"Expert evidence was not provided as to why in and of itself this characteristic is particularly desirable in terms of deciding which output measure is more relevant."


Correct?


DR. LOWRY:  That's what they said.


MR. SMITH:  So it's a fair reading of this decision to conclude that they heard the justifications that you advanced there and here and disagreed with them?


DR. LOWRY:  Well, they rejected them.  And if I may, I could explain to the Board what I think happened there.


So in the first -- this was the -- sort of their IRM2, and the follow-up to their first IRM, and in the first IRM the Commission decided to have their own productivity witness, which turned out to be National Economic Research Associates, and that study had a whole bunch of little things wrong with it, but it was the basis for their first decision.


And in this particular decision also they decided ultimately to use results of an updated study using the NERA methodology.  Now, several witnesses, including particularly me, had poked all sorts of holes in the NERA methodology, but they were going to go with the NERA methodology nonetheless.


Now, the NERA methodology did not even have numbers of customers available.  They'd never collected and they never reported.  So they were going to go with the NERA methodology.  They couldn't use the number of customers and they couldn't rectify 12 other small criticisms that I made, so in their final decision on one point after the other they said, "This is a consideration, but we're going to go with the NERA methodology."


So in my opinion that helps to explain this, is that it has to be in the context of where they didn't even have an option of modifying this NERA methodology to use customers, because they never even collected the data for it.


MR. SMITH:  I see.  And that's not reflected in paragraph 129?


DR. LOWRY:  That would not be stated here, because one by one they were going through these issues and trying to

-- you know, if they're going to choose the NERA methodology then they have to address the criticisms of it, so in each case they would say, even though it's valid criticisms, say, well, it's just, it's not that big a deal, or for one reason or the other they would kind of pooh-pooh it a little bit so that they could ultimately embrace a number that was based on the NERA methodology.


MR. SMITH:  Would you agree with me, sir, that most investments in hydroelectric power plant upgrades are in order to increase megawatt-hours?


DR. LOWRY:  Could you repeat that question?


MR. SMITH:  Would you agree with me that most investments to upgrade hydroelectric power plants are made to increase megawatt-hours?


DR. LOWRY:  I have no knowledge of whether they're more for -- you said "upgrade", so that -- I'm not even sure what that means exactly.  But I don't know whether it's more for capacity or more for volume.  Certainly the Niagara Tunnel project was an example of a volume-enhancing measure.


MR. SMITH:  Not a megawatt-enhancing measure.


DR. LOWRY:  And not a megawatt-enhancing.  And another thing that upgrades could be for is just to be able to produce more in the system in the peak hours, in which the power is more valuable, and that's another example of where allocative efficiency comes into effect, that if you could decompose the volume into volumes by time of day, that would be a more accurate and useful measure of productivity than if you just used total volume.  It's the same sort of analogous principle.


MR. SMITH:  Sir, can you give me an example -- well, let me ask this question.  Does OPG get paid on that basis that you've just described?


DR. LOWRY:  I think that they have a little incentive mechanism for trying to bolster their peak period volume --


MR. SMITH:  Which you've described as no incentive at all in your report.


DR. LOWRY:  I don't wish to comment on that, but I'm saying that there is some little mechanism to try to reward them for higher peak deliveries --


MR. SMITH:  Can I ask you to turn to the School's compendium that was marked yesterday.  I believe Mr. Shepherd took you to it earlier.  It's Exhibit K10.4.  Do you have that?


And -- well, before we come to it, are you aware, sir, that OPG has gone to assess its own performance to a total cost of generation metric?


DR. LOWRY:  That they are going in that direction?


MR. SMITH:  Yes.


DR. LOWRY:  This -- I am not aware of that.


MR. SMITH:  But under that, OPG is measuring its performance based on its total cost per megawatt-hour produced.  Were you -- you weren't aware of that?


DR. LOWRY:  No.  This is -- in what proceeding -- is it in this proceeding that they're talking about --


MR. SMITH:  We have talked about it in this proceeding, and if you're not aware of it you're not aware.


DR. LOWRY:  Okay.  I know that -- and that's fine, and they should do that, but I also know that there were a number of metrics in the support of benchmarking report that use capacity as the denominator.


MR. SMITH:  And megawatt-hours as the numerator?


DR. LOWRY:  I'm not -- well, no, I think they were unit cost measures, sub-costs per -- pretty sure it was cost per unit of capacity.


MR. SMITH:  Well, let's go to the School's compendium.  My apologies if I don't have the page.  It will just take me a minute.  Page 7.


So here we have the proposed performance metrics and under cost effectiveness, what we have is OM&A unit energy cost.  So that's dollars per megawatt-hour as the measure of cost effectiveness.

DR. LOWRY:  Okay.

MR. SMITH:  Is that what you were thinking of?

DR. LOWRY:  No, this isn't.  I was thinking of the company's -- the benchmarking study that I believe Navigant did had some metrics that had a denominator of capacity.

MR. SMITH:  Were you aware that these were the annual benchmarking performance measures that OPG had filed in its prior payment amounts application?

DR. LOWRY:  No.

MR. SMITH:  Sir, you mentioned earlier in answer to -- I can't remember whether this was in your examination-in-chief or in cross-examination.  But I understood you to suggest that the pricing of capital inputs was not captured by LEI in its multi-factor productivity study.  Did I understand that correctly?

DR. LOWRY:  Yes.

MR. SMITH:  And would you agree with me that the pricing of capital inputs is reflected in base rates?

DR. LOWRY:  Of course.  That's the point I've been trying to make.

MR. SMITH:  And its also reflected in the I factor?

DR. LOWRY:  Well, there is an inflation measure.

MR. SMITH:  Which is intended to capture that?

DR. LOWRY:  It's intended to capture input price inflation.

MR. SMITH:  Including capital price?

DR. LOWRY:  The capital price term is covered by GDP IPI FDD, right?  It's not --

MR. SMITH:  As the cost of all capital is rising, that's reflected in the rising inflation cost?

DR. LOWRY:  Yes.

MR. SMITH:  So for example, to use your example of a more efficient or less expensive turbine, it would be foolish for OPG not to adopt that because if everybody else did, it would be reflected in the GDP IPI, correct?

DR. LOWRY:  It wouldn't be picked up in the GDP IPI, right.  So they have an incentive to contain that cost, that's true.

MR. SMITH:  Right, because the I factor would be driven down and OPG's rates --

DR. LOWRY:  No, their I factor -- well, their I factor would be independent of that, so they have the incentive to go for the cheaper input.

MR. SMITH:  They do have that already?

DR. LOWRY:  They have the incentive -- they have some incentive.  That was never the issue.  The issue was whether LEI's approach to productivity measurement picked up that type of efficiency gain, and it doesn't.

MR. SMITH:  Let's talk about that.  As I understand it, this is a question of the various -- the implicit prices for variance input shares, as I understand it.

So didn't LEI use an explicit OM&A price index for the OM&A input?

DR. LOWRY:  Yes.

MR. SMITH:  And didn't LEI use weights to combine the two inputs, capital and OM&A?

DR. LOWRY:  Didn't they use -- they used cost share weights to combine them.

MR. SMITH:  And those cost share weights are representing the cost shares of capital and labour, correct?

DR. LOWRY:  I think it's capital and O&M.

MR. SMITH:  Yes, capital and O&M, correct?

DR. LOWRY:  Yes.

MR. SMITH:  And those cost shares reflect historical allocative decisions of hydroeletric generators, correct?

DR. LOWRY:  Yes.

MR. SMITH:  Thank you, very much, sir.  Those are my questions.

MS. LONG:  Thank you, Mr. Smith.  Dr. Lowry, the Panel has some questions for you.

DR. LOWRY:  A pleasure.
Questions by the Board:


MS. SPOEL:  Dr. Lowry, I want to go back to the discussion you had this morning with Ms. Blanchard and Mr. Shepherd about the CRVA, and the potential issue of double-counting.  I have to confess that I don't quite understand how it works, or the concern you have as to why it might constitute double-counting.

So maybe you could run through an example.  And you can use real numbers or illustrative numbers, I don't care. But as I understand it, some of the capital expenditures that OPG will be making over the next several years are in the capital refurbishment -- of a capital refurbishment variety, which they're entitled to recover in rates by regulation.  And I think the purpose of the CRVA is to track those costs so that in case they over or under spent in those categories for future true-up -- I am putting it very simply.

I guess what I would like to understand better is how you think that having a price cap mechanism could lead to double-counting in that account.  I don't just quite understand the mechanics of how that might work.

DR. LOWRY:  Okay.  Well let's start by saying again that the kinds of -- based on my reading of the CRVA, the kinds of cap ex that it covers are sort of your fundamental normal cap ex, like things for refurbishment and for replacements and for capacity expansion, just the sorts of things that are in the productivity study.

So when you're studying the productivity of the companies in the sample, they're adding -- they're doing the same thing all the time.  They're doing refurbishments and maybe once in a while they're adding some capacity.  And all of that productivity, all those capital expenditures are going to increase their capital quantity and so that the -- their productivity is slow and so, since the X factor goes down, down, down, because of that, then the escalation of the price goes up.

So the escalation in the price is going to be close to GDP IPI because the X factor could well be half a percent, or 60 basis points, or something like that.

So it's already -- the price cap index then is already providing a budget for normal cap ex, but it's spread out over time.  It is -- you know, it doesn't take account of the fact that the actual cap ex of the company might well surge.  Like maybe they decide --  well, any time they do something with one of their big generating plants, it can produce a pretty good cap ex bump.  Or maybe they'll decide to replace generators in three of their smaller units in the same year, or the same period of two years, and then there is going to be this bump.

So they're getting this -- they're asking for some extra money for the fact they're having a cap ex surge.  So the question is okay, we'll give you some money, but how much is really appropriate.  After all, isn't there some funding for the cap ex in the price cap index.

MS. SPOEL:  If I can stop you there, because I think this is where I'm starting to lose you.  You said a cap ex.  At the moment, as I understand it, there's a capital -- there's a base capital budget which includes these refurbishment projects.  It's all proposed to be subject to a price cap index.  So there's some escalation built into that because it's I minus X, and X is presumably less than I at the moment.

So there, let's assume there is some inflationary index.  There's a budget in each year, there's a slightly growing budget.  And so they are working within -- they've got their projects within that budget.  But if, let's say, in year two, they spend more money than the budget allows for, but then in year three they spend less because there is not a surge that year, how would that end up?  How would they get the extra money for the surge? I guess that what's that I don't quite understand.

DR. LOWRY:  No one is saying they shouldn't have extra money for the surges.  The question is should it be done through an advanced capital module.  Should it be done through an incremental capital module, or should it be done through the CRVA, or of course there could be a combination of them.

So no one is saying that there couldn't be some extra money provided.  The question is, you just said it yourself:  Well, obviously we're -- obviously, you said -- you've implicitly said we are only going to give them just enough money to make them whole, but -- so the question is, well, how much money do they already have to do their cap ex, and there's two basic sources of self-funding for the cap ex.  One is the escalation of the price cap index, which is doling out money a little at a time for cap ex, but then that's also their depreciation, because basically when their existing rate base depreciates, you know, think of it as making room for a little more cap ex.

So the incremental capital module and the advanced capital module take account of those two sources of funding, whereas the continuation of the current CRVA is not necessarily going to take account of the funding that's already there for them.

MS. SPOEL:  So it's the fact that it's tracked in an account in and of itself means that...

DR. LOWRY:  Well, it's always just a matter of extra money.  I mean, it's giving it to them as extra money, even though there's already money available to -- they're self-funding -- a substantial amount of self-funding already available for this cap ex.

So you don't want give them more than they really need, and the ICM and the ACM are specifically intended to address that problem.  Now, they don't address it in terms of the inter temporal issue, because if you have a big cap ex surge now, then later on you probably have superior productivity growth and you're overpaid by the price cap index.  It doesn't take into consideration that.  But at least it takes into account so-called in-period double-counting of the fact that, well, what about the depreciation and what about the price cap index escalation?

MS. SPOEL:  You might not be the right person to answer this question, and it may be probably a question for a later OPG panel which deals with the financial stuff and so on, but -- great.  But my understanding of the purpose of a variance account is if they over- or under-spend on a project that's already in the budget, it's not to provide
-- so it's only -- it's only -- they only get extra money from the variance account if they in fact over-spend and then have to come back and show that it was prudent and get it cleared, and then it gets charged to ratepayers, and presumably if by a miracle they under-spend, then the ratepayers will get a credit.


So I'm not sure that that kind of a variance -- or should I ask -- should ask you the question:  Does that kind of a variance in something that's already in the budget cause you the same kind of concern about potential double-counting?

DR. LOWRY:  Yes, because the question is variance with respect to what?  And in this case my understanding is that it's whatever was in rate base the last time there was a rebasing, and it's not variance relative to a forecast that -- in other words, that's what's happening with the rate case now.  They said, well, you know, we forecast the next year we need 100 million for this.  Okay.  So we'll put that -- we'll build that into the rates, and then if it comes out different from 100 million let us know and we'll make an adjustment.  That's not what the CRVA does, because they haven't had a rate case for several years.

MS. SPOEL:  Okay.  So it's not so much the existence of the fact that there is a variance account, it's that there's not a clear base upon which to --


DR. LOWRY:  Right.  Not only that, but there is no -- the -- there is no consideration of what the budget already provides anyways.

MS. SPOEL:  Okay.  So that's -- so that's your concern really --


DR. LOWRY:  They're both, both concerns.  I mean, the way it works, that pretty much all the cost is going to be recovered, because it's a comparison of current costs to something at the last rebasing, which was several years ago.

MS. SPOEL:  Let's see.  I think most of my other questions have been...

MS. LONG:  Can I ask you a question now on that while Ms. Spoel is looking through her notes?  But did I understand you, Dr. Lowry, to also suggest another option?  So you talked about your concerns with respect to the CRVA.  You had talked about the ACM and the ICM perhaps being preferable methods.  But did you also talk about a more -- I guess a less good stretch factor as something else that you were putting forward as one way of dealing with this concern?

DR. LOWRY:  Well, I was saying that there's a strong case to adjust the X factor if the CRVA is approved as proposed.  Then it really is -- there is really a decent amount of double-counting going on, and there's a particularly strong case to adjust the X factor so that customers have some hopes of receiving the benefits of industry productivity growth, whatever you decide it is, in the long run.

MS. LONG:  How would we come up with that number, though?  Wouldn't it be arbitrary?  I mean, how would we know how to adjust that?

DR. LOWRY:  That's why there is an argument for an ex post version of that.  Now, what I did in my response to School Energy Coalition's request is when -- the company was originally reluctant to even talk about how much cap ex was going to flow through the CRVA, but finally they were compelled to, and they provided evidence that over the next few years it was maybe about 35 percent of their cap ex.

Okay.  So for, you know -- what one could do is go back and recalculate productivity if 35 percent of the cap ex was removed from the sample, and that's where that number spurted up from 29 basis points to 75 basis points.

The alternative, though, is just to increase it as you go.  I mean, and there is a way of doing that so that, you know, if you're giving extra money now, then you're going to have to raise -- if you're giving extra money now for routine cap ex, that you're going to have to raise the X factor if the customer is going to be able to get the benefit of industry productivity growth in the long run.

So, you know, there's other ways too, and I mentioned this in my testimony, that you could allow them with evidence to borrow rate escalation from future plans or from later years of the same plan.  There are a lot of ways that that could be addressed.

But the best thing is just to maybe not have the CRVA and instead have everything at the moment flow through an incremental capital module, treat everything the same.

MS. LONG:  Thank you.  All right.  Those are all our questions.  Thank you, Dr. Lowry.  You're excused.

DR. LOWRY:  My pleasure.

MS. LONG:  Oh, I'm sorry.  Mr. Millar.

MR. MILLAR:  I don't have any questions.  Thank you.

MS. LONG:  I'm forgetting you today, Mr. Millar.  I'm sorry about that.

Then we are adjourned for today.  We will be back on tomorrow, Mr. Smith, with your panel, or...

MR. SMITH:  Mr. Keizer.

MS. LONG:  Mr. Keizer's back?  Okay.  With Mr. Keizer's panel at 9:30.  Thank you.

MR. SMITH:  Thank you very much.

MS. LONG:  And just by way of planning for next week, if people are planning their schedules, we're going to have a late start on Tuesday morning.  At 10:15 we're going to commence.

MR. SMITH:  Thank you.

MS. LONG:  Just so people can plan on that.  Thank you.

--- Whereupon the hearing adjourned at 3:42 p.m.
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