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1 28 JULY 2004
2 PRESENTATI ON BY PACI FI C ECONOM CS GROUP
3
4 [8.05 anj
5 CHAIR Good norning everyone. |'d like to welconme you to the
6 fourth and final day of the Conmm ssion's conference on the
7 Gas Pipelines Inquiry Draft report. W nust have worked
8 far too hard yesterday because Wnganui Gas -- oh no,
9 there they are, they have been faithful throughout the
10 whole thing, so I'"'mglad to see you're back this norning.
11 | would like, though, to thank everyone once again for
12 assisting us yesterday to get through the material.
13 This norning we are starting with a session wth
14 Paci fic Econom cs G oup and | believe we have Dr Kauf mann
15 on the video screen. PEG is presenting on behalf of NGC
16 and Vector | believe. So with that brief comrent we'l|
17 ask for introductions for the sake of the record and al so
18 say welcone to you, Dr Kaufmann, a famliar face, even if
19 it is on the video screen rather than in the room so
20 pl ease proceed when you're ready.

21 MR SHEPHERD: Good norning Conmi ssioners, |'mjust here really

22 to introduce Larry given that he's on video. As you
23 menti oned his work, a benchmarking study and coments on
24 the Meyrick report were sponsored by Vector and NGC and
25 "1l hand over to Larry to take the session forward.

26 CHAIR  Just before we start | notice there are as many slides

27 as there are pages in the original report and we've got a
28 fair amount of time, but | want to ensure that a
29 significant amount of tine is left at the end for
30 guestions, Dr Kaufmann, so I'm going to ask you to nove
31 through the slides as quickly as you can, covering the
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points that need to be covered. So | think we have unti

10.15 and | think we should ensure we have at |east 45
m nutes for questions, thanks. Pl ease begin when you're
r eady.

DR KAUFMANN: Okay, thank you. I will nove quickly, can

everyone hear ne okay?
CHAIR  Yes, we can, thank you
DR KAUFMANN: Okay, great. Well thanks for giving ne the
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opportunity to present. I had hoped that ny presentation
on PowerPoint would be beaned across, it would also be
avail able, but | guess the technology isn't going to allow
that, but you can follow along in the handout. Today |'m
going to talk about two things, one is ny analysis of the
reports that were done by Myrick & Associates, as you
know there were two reports, the Myrick report was the
conpar ative benchmarking report, and secondly I'mgoing to
tal k about sone benchmarki ng evidence that | devel oped on
behal f of Vector and NGC.

My overall conclusion really is that ultimtely the
Meyrick & Associates benchmarking results were really
limted by the lack of available data. Dr Lawence said
that he made the best use of available data, | believe he
said that in the report and | don't necessarily disagree
with that, but there really was a very limted data set
avail abl e and used for the benchmarking studies that have
been use d in the inquiry, only a cross-section of 14
conpanies for one year and it's very difficult to make
reliable inferences on efficiency using such a snal
sanpl e.

I think one of the inplications of having such a snal
data set was that Dr Lawrence was essentially required to
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use | ess powerful benchmarking techniques and because of
that the benchmarking techniques that were used didn't
really control adequately for a nunber of factors that are
particularly inportant in New Zealand, and |I'Ill be talking
about some of those factors very shortly.

For this study | was approached by the gas
distributors to do an alternative study relying on our
dat abase and Pacific Econom cs G oup has been devel oping a
gas distribution database for US gas distributors for over
10 years now and we think it's the best that's avail able
to do really rigorous benchmarking for gas distribution.
And we use this database and applied what | believe are
much nore rich and powerful benchmarking techniques to
that data and our conclusion was that NGC and Vector are
really pretty good cost performners. The data suggests
that they're significantly superior, relative to what's
expected, given the 40 conpanies in our database, and that
differs quite a bit fromthe Meyrick results. Vector and
NGC were generally well below the benchmarks constructed
for the other conpanies in the sanple and in some nodels
were in fact 13th and 14th of the 14 conpanies.

So I"'mgoing to talk about that, and before I do I'm
just going to say a few words about the Meyrick results,
beginning with the productivity growth study. I"'m on
slide 4 right now. That was a fairly short report and
that study was limted by the fact that Meyrick was only
able to obtain enough team series data to estimte total
factor productivity gromh for one of the New Zeal and
di stributors and that was NGC.

NGC s custoner base really only represents about a
guarter of the customers served in the country, in the
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entire industry and in nmy opinion that's just not
conpr ehensi ve enough to be a very reliable estinmate of the
underlying productivity growmh of the entire industry.
Three quarters of the industry isn't accounted for and
it's really difficult to project from one conpany's TFP
growh to entire industry under the best of circunstances
because conmpanies’ TFP can be very variable fromyear
to year, for exanple it can depend on the timng of
i nvestment and a nunber of things, that's less true on an
i ndustry |evel.

So | think ny nessage there is sinply that | don't
have any necessary concerns about the study itself in the
estimate that was obtained, but it's difficult to use that
nunber for that conpany alone as a proxy for the entire
i ndustry.

Turning then to the benchmarking study that was done,
t here Meyri ck benchnmar ked t he four New Zeal and
distributors relative to ten Australian gas distributors
and the benchmarking technique that was used was a
multilateral total factor productivity index |evel. So
it's simlar to the TFP study that was done for TFP growh
but here the sanme sort of information is being used to
construct levels of productivity relative to a baseline
productivity |evel.

Now let me say that the nultilateral TFP index is
certainly a legitimate technique, |'m not questioning that
techni que per se, but I think nost benchmar ki ng
practitioners would agree that it's one of the |east
powerful techniques, it's certainly not as powerful as
econonetrics done well. It's nore of a blunt tool | think
as opposed to a nore finely tuned sort of instrunent, and
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when Pacific Economics Goup wuses nmultilateral TFP
i ndexes, we very rarely do that as a sole source of
benchmar ki ng evidence, we'll do that as a suppl enentary or
conpl enentary source of evidence, but we wusually try to
rely on what we believe are nore reliable sort of
techni ques to nmake nore valid inferences on efficiency.

Some of the concerns | have with the Meyrick approach,
there are really three. One is that it doesn't control
adequately for differences in the scale of output and the
economes of scale that mght be realised, it doesn't
control well for custoner density, differences in custoner
density and the inpact that that can have on cost
performance and only a single year's worth of data was
used. That's less of a concern than the other two.

So first on econonmes of scale and I'mon slide 6 now.
One of the main problems with nmultilateral TFP indexes is
that they don't control as well as econonetric nethods for
econom es of scale and this is a very inportant issue in
New Zeal and because the gas distributors in the country
are so small by international standards and if you don't
have a benchmarki ng technique that controls for the cost
di sadvantage of being small relative to the mninmm
efficient scale gas distributors can obtain by expanding
output then conpanies are really going to be unfairly
di sadvant aged. It's very inportant to have a technique
that gives conpanies appropriate credit for the scale
econom es they may or nmay not have attai ned.

It's fairly straightforward to denponstrate this. I
have the map, a very sinple denponstration on slide 6 and
7. If economes of scale exist and by definition, if
you' re conparing two conpanies at a point in time then the
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changes in cost are going to be different than -- they're
not going to be as great as differences in output between
two conpani es.

You probably renenber the sort of classic U shaped
average cost curve from economc principle classes; and
what that is is average cost is cost divided by output and
on the vertical axis you' ve got cost and on the horizontal
cost you have output. The shape of the curve is that it
starts high so that unit costs are nmuch higher at very | ow
| evel s of output, they tend to decline as conpani es expand
and then they start to flatten out.

That area of the decline, that's the realisation of
econom es of scale. You can just dry down your unit costs
by expanding output, then there's typically a long flat
version where the potential to realise additional scale
economes is relatively small and then at sone point the
cost curve can actually turn up neaning conpanies have
exceeded the mininmumefficient scale, they're actually too
| arge and there are di seconom es associated with that.

So if you're looking at two conmpanies at a point in
time, if one conpany is relatively small then it's going

to be way to the left on that curve and it's going to be

up at the point where, because its output is small, its
unit costs are relatively high. So you can conpare two
conpanies at a point in tinme and that's what |'ve done

here in this math.

If scale economies exist then the unit cost for the
conpany that's smaller, and in nmy exanple 1|'ve got
conpanies A and B, A is the larger conpany and they both
face the same input prices and if there are scale
economes then if you just take the total cost of conpany
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A divided by the output of conpany A if A is bigger than
B then that ratio is going to be smaller than the sane
unit cost ratio for conpany B. You can just invert that,
then what you have is output divided by cost for A is
greater than output divided by cost for B

Turning to slide 7, cost just has two conponents, it's
equal to the product of input price and input quantity, so
| substitute that for the cost on the denom nator of each
of those expressions and then divide through by input
prices which are the sanme for the two conpani es, and what
we're left with is that output quantity over input
quantity for A is greater than the output quantity over
i nput quantity for B. But this is exactly what the
multilateral TFP index is. The nmultilateral TFP index is
a ratio of an nunber of outputs aggregated together
divided by a nunber of inputs that are also aggregated
t oget her.

So what this shows is that if you have econom es of
scale for two conpanies, one conpany is larger than
another and it's enjoying economes of scale because of
that, that's going to be directly reflected in a
mul tilateral TFP i ndex. O her things can be in there as
well, there can be real efficiency gains between conpany A
and conpany B, that can also be reflected in the index,
but econom es of scale are certainly going to be in there
and you need a nore powerful sort of technique to untangle
the inpact of scale economes fromother things and to try
to isolate what you're really interested in, which is the
underlying efficiency of the two enterprises. So | think
that's a really inportant point and it's really one of the
real deficiencies of this technique.

Gas Pipelines Inquiry: Draft Report 28 July 2004



10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

PEG

Turning then to customer density on slide 8, this is a
very difficult issue to control for and I know the Myrick
study takes a nunmber of cracks at it, there are three
different nodels and they all -- the two alternate nodels
were primarily designed to control for differences in
density anong the conpanies. The nodel one, which | kind
of think of as the base nodel, has two outputs, and those
are nunber of customers and vol unes, and two inputs which
are kilonetres of distribution main and O&M costs, and in
a multilateral TFP index the outputs formthe nunerator of
the index and the inputs form the denom nator of the
i ndex. You need a way to weight those things together to
come up wth a conprehensive input and conprehensive
out put .

In the Meyrick study the custonmer nunbers receive an
86 percent weight and volunmes receive a 14 percent wei ght
in output and those weights actually conme from a study
that we'd done earlier in Victoria. The Meyrick study
doesn't say what the weights are for kilonetres and O8M
costs, but because gas distributors are capital intensive
| think it's likely that nore than half of the weight is
related to kil onetres. | did sone back of the envel ope
calculations with the data that were available in the
report and | came up with a weight of approximtely 62
percent. That's just an estinmate.

So you have kilonetres of |ine receiving nost of the
wei ght on the denomnator of that index and custoners
receiving nost of the weight on the nunerator of the
i ndex, and the ratio of nunbers of custoners to kilonetres
of line is in fact a neasure of custoner density, so what
that shows is that you have this business condition that
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you're trying to control for, customer density; you don't
want that to be distorting the efficiency measure that
you're conputing and in this case there's a direct
correlation, a very strong correlation sinply between
custoner density and the nmultilateral TFP index because of
the fact that the conponents of the custoner density
neasure are so highly correlated with the sanme sort of
conmponents in the nunerator and denonminator of the
mul tilateral TFP index.

Turning to slide 9, nodel 2 is an attenpt to control
to sone extent for differences in customer density and
it's an alternate nodel where the inputs now are the ODV
values of the capital stock and the O&M so ODV has been
substituted for Kkilonetres of line and in the report it
said this was justified in part by the fact that if you're
just using kilonetres of line you' re not picking up all
the costs associated with networks and that you would
expect there to be nore costs associated with nore dense
net wor ks because there are nore off-takes, nore services,
nore meters that sort of thing. All those things are
going to be -- if you have nobre custoners along a gas
distribution main then you're going to have all those
extra costs and those would be reflected in the ODV val ue
but they're not reflected in the kilonetres of |ine.

So the thinking was evidently to have those costs
reflected in the nmeasure and if the costs are reflected
then the neasure is inproved and | do agree that the
neasure is inproved, but in ny opinion the issue is
actually different than that. The real issue is not just
to get the costs associated with nore dense networks, but
it's really to look at the relationship between cost and
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custoner density and how that rel ationship varies.

So, for exanple, let's say you have a 10 kil onetre gas
distribution main from an off-take point single custoner
at the end of that main, obviously the real issue there
is -- that's going to be very expensive to serve that
custoner because now you have 10 kilometres of gas
distribution main taking it from the city gate to that
custoner's |ocation. But if you have 100 different
houses, say, along that line you can spread the cost of
that gas distribution main over the bigger custoner base
and having nore customers along that line is a reflection
of higher custonmer density and what that does, yes, there
are nore costs associated with each of those off-takes and
nmeters and things like that, so there are going to be nore
costs associated with each of those custoners but the unit
costs are going to be | ower.

Cust ormer density is sonmething that -- higher |evels of
cust omer density are a favourable condition for
distributors and it tends to inprove cost performance not
dimnish it. The nodel 2 nmnultilateral TFP index isn't
subtl e enough to really capture that relationshinp. Al
it's really doing is taking nore costs associated wth
density, putting themin the denom nator and by doi ng that
it tends to collapse the score, the nultilateral TFP
scores, but it's not really addressing the fundanental
issue which is how costs relate to custoner density. In
fact the report seens to alnobst say that the custoner
havi ng nore dense networks raises costs when in fact the
opposite is true. It does raise costs but it reduces unit
costs. That's ny concern with nodel 2.

Model 3 begins with nodel 1, so now again we have
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custoners and volunmes as the outputs on the nunerator of
the index and we're back to kilonetres and O&M costs on
the denomi nator of the index. But Dr Lawence realised
that that ratio could be distorted by differences in
custoner density and there was an attenpt nmade to adjust
that neasure for differences in both custoner and energy
density and what was done there is one of the conpanies in
the sanple AGL was at approximtely average |evels, sanple
average levels for custonmer density and energy density,
and AGLGN essentially becanme a kind of benchmark wthin
t he sanpl e.

What Dr Lawrence did was he adjusted the custoner
nunbers and the volunmes and kept the kilometres of line
the sanme for each of the conpanies, but adjusted the
nunbers of custoners and the volunes for each of the other
sanpl e conpani es so that they were equal to the N over Km
ratio for AGLGN and the V over N ratio for AGLGN, and he
also recognised that in doing that, by adding output
essentially to each of the other conpanies in the sanple
there woul d be costs associated with that and to recogni se
those costs the O&M costs for each of the sanple conpanies
were adjusted by 0.86 tinmes the change in custoner nunbers
that were applied to each conmpany and by 0.14 by the
change in vol unes. Those &M costs then appear in the
denom nator of the nultilateral TFP index fornmula. So it
was an attenpt to make a proxy adjustnment so all conpanies
in the sanple in a sense were simlar, so that they were
operating at simlar levels of custoner density and energy
density.

Slide 10 now. | have a nunber of concerns with that.
One is that the 0.86 and 0.14 weights in fact conme from a
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study that we did in Victoria about three years ago and
those weights do not refer to the relationship between
outputs and O8&M costs, they refer to the relationship
bet ween outputs and total cost. You can derive weights
for outputs and O8&M costs but it's nore conplicated. So
in fact | wunderstand this is just kind of a rough and
ready proxy but the way the weights were used don't really
reflect the actual weights that appear in our study.

In fact the actual relationship between cost and
output is nuch nore conplicated than those first order
coefficients. I"'m going to talk about PEG s cost node
and show a little bit of sone of that conplexity in terns
of how we nodel the relationship between cost and various
cost drivers, but one real problemw th that again is that
it doesn't reflect economes of scale, it's kind of
positing this linear relationship between changes in
custonmers and changes in volunes and how that woul d affect
changes in costs.

If conpanies are realising scale economes then that
relationship isn't going to be Ilinear. For relatively
smal | conpanies, if you change custoners and you change
volunmes they're realising scale economes, so their costs
are going to rise less rapidly than the changes in those
out put s. For other conpanies that nmight be close to
m ninum efficient scale then there mght be a linear sort
of change. So the relationship is nore conplicated and
it's going to vary from conpany to conpany depending on
how | arge they are and the scal e econom es that they have.

| guess a nore fundanental sort of point, and | think
this was an interesting exercise, and |'ve never seen it
done before and | did think it was interesting, but I
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al nrost feel like what's been done here is kind of bringing
the nountain to Mohammed instead of bringing Mhamed to
the nmountain. When you think about it, what benchmarking
is designed to do is you're focused on comng up with a
technique, or a fornmula that you can use to evaluate the
efficiency of enterprises, but you know that efficiency
can vary for a nunber of factors beyond conpanies' control
and you want to be able to control for those factors, you
want your technique to be able to control for that.

So the way to do that and the way it's typically done
is you develop a technique, then once you have this
formula or nodel devel oped you would take the conditions
of the conpanies thenselves, the specific Dbusiness
conditions they operated under and put those into the
nodel and when you do that you get a benchmarki ng neasure
that's tailored to the conditions of the conpany, it
reflects each conpany's specific conditions.

Here alnbst the opposite was done. AGLGN was the
benchmark and what was done was that rather than having
the benchmark reflect the conpany's data, the conpany's
data was adjusted to reflect the benchmark, the benchnmark
conpany for the sanple. That's really not the same thing
because you're not basing -- the neasures that are
ultinmately constructed, the nultilateral TFP nunbers that
are constructed in the end aren't based on the conpany's
own data, they're based on hypothetical data, and again
econonm es of scale can nmake a difference in terns of the
inpact that this sort of approach can have on the
benchmar ks for individual conpanies, and | actually just
noticed this in the report this norning, but Dr Law ence
al so noticed that and on page 49 he tal ked about what the
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potential inpact of that, of not controlling for scale
economes in the nodel 3 nmultilateral TFP indexes and I'I1
just read this quote it said:

"it should be noted that this approach is likely to be
conservative as it does not allow for economes of size.
If there are economes of size then operating and
mai nt enance expenditure would change by less than the
wei ght ed average of the two output conponents”.

| agree with that.

"all else equal this would provide an advantage to the
smal | er distributors”.

That statenent is not true because if in fact cost is
going up by less than the cost change that's conputed for
this proxy, then renenber that O8&M costs appear in the
denom nator of this ratio and if you have a snaller nunber
in the denom nator then that's going to raise the ratio,
that's going to lead to a higher conputed multilateral TFP
i ndex.

So it's true that econonies of scale are inportant and
| think it's not true that this is a conservative approach
that's going to tend to favour the smaller New Zeal and
conpanies, it really is a bias that works against them
and it's an unfair bias.

Moving now to slide 11, final concern | had with the
Meyrick study is the data thenselves and not the quality
of the data because |I'm sure that, and in fact the report
said that the reason a single year's worth of data were
chosen was that the data beconme nore reliable over tine
and they wanted to use the best available which are the
nost recent data, so that certainly is a legitimate reason
for focusing on a single year's worth of data.
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But there's a problem when vyou're only wusing
one year's worth of data to construct a benchmark, there
can be a nunber of factors that can affect both outputs
and inputs in that single year, and | think that's
particularly true for gas distributors. Gas distributors'’
volunmes in particular fluctuate quite a bit fromyear
to year nore typically than electric distributors and the
fluctuations go in both directions. In particular gas
demand is very sensitive to cold weat her

I don't know that this is the case but it's a
possibility that could be affecting the results in the
Meyrick study because the Victorian conpanies tend to do
very well in the nmultilateral TFP indexes that are
conmputed and it's possible that there was just a very cold
winter in Victoria and that raised space heating demand
So there are a lot of volunes associated with that year
and that in and of itself is going to raise the TFP index
in that year, it's a possibility. Again that is not a
real reflection of efficiency that's just obviously a
random effect that's affecting the conpany's output.

Another issue is there mght be changes in cost
all ocations in a given year and if you're just basing your
benchmark on a single year's worth of data that benchmark
is going to be nore sensitive to cost allocations, and
cost reallocations. Again, anything else that mght be
excluded from the nodel that you're not controlling for,
the probability that any of those excluded variability is
going be affecting a single year's worth of data, the
i npact of that excluded variable in that single year is
going to be magnified. It's likely that any sort of
excluded variables mght tend to cancel out over a nulti-
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year period.

So just a single year's worth of data, | don't think
it's as serious a problem and obviously there is a
conpeting concern in terns of data quality and that's why
a single year's worth of data was used, but there are sone
concerns in terns of the inpact that that mght have on
the results that are generated.

The Meyrick study does say that robust benchmarks
could be obtained using the larger data sets that are
available in the US | agree, | think the real limting
factor in this analysis is the underlying data, not the
quality of it but just the lack of it. There are only 14
observations available and when you only have 14
observations you don't have enough data to undertake nore
rigorous sort of benchmarking techniques |ike economc
risks, you're essentially forced to use non-statistical
approaches |like TFP indexes to construct productivity and
efficiency neasures. The problem with those types of
techni ques, the TFP level index techniques is that they
can control for these factors which are very inportant in
New Zeal and, the scale of the output and customer density
in particular.

If you turn instead to US data, you have both a nuch
| arger cross-section of available conpanies and a | onger
time series of data and both of those things allow for
econonetric tools to be wused and that's what we were
trying to do, we were trying to look to alternative
sources of evidence, apply nore rigorous benchmarking
techniques to that evidence and then use that to come up

wi th benchmarks for the New Zeal and conpani es.

CHAIR | mght just interrupt you there for just a second, Dr
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Kauf mann. You'll know from having been here we woul d have
interrupted you long by now if we didn't have to deal wth
the video, but I would Iike to just stop for a mnute and
see if anyone would like to ask questions at this point
rather than wait until the end, so just let ne check with
nmy col | eagues first.

DR LAWRENCE: You've raised quite a few issues there, and I

think it's probably useful if we go through sone of those
NOW. Just firstly before we nove on to your study.
Firstly a point of clarification, you raised an issue
regarding economes of scale and a statenent that we'd

made actually on page 42 of ny printout and we said "all
el se equal this would provide advantage to the smaller
distributors". |In fact what we neant there was the way we
nodel t hat provides an advantage to the smaller
distributors, if indeed there were econom es of size, this
may be not expressed clearly in the paragraph, but it's
actually consistent with what you're saying, but perhaps
not expressed conpletely clearly.

Having said that, though, | also note that in the
nodel 3 results that you're talking about there it's
actually one of the small distributors, nanely Envestra
Al bury which is actually quite a small operator which
perforns best on that neasure. | think econom es of size
are unlikely to be a nmajor issue in that aspect of the
anal ysi s.

If I could go back and perhaps go through quickly the
order of issues that you've raised there in your
presentation, so starting with the growth paper; you note
that, or you refer to NG being a relatively small
proportion of the industry, it's actually 25 percent of
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custoners and a third of throughput. So | just start off,
as you are aware there are four New Zealand distributors
one of which is very small, Wnganui, that is somewhat
atypical, but there are three large ones. | was wondering
whet her you thought NGC s characteristics were atypical of
the three large distributors.

DR KAUFMANN: | didn't notice anything atypical in terns of

their characteristics relative to the others, no.

DR LAWVRENCE: If you're doing this sort of exercise you' ve got

the alternative of basically no information or you've got
a sanple available that represents between a quarter and a
third of the industry. Wuldn't it be fair to say that's
a pretty good basis for getting a representative, or at
| east an indicative result for the industry.

DR KAUFMANN: I"m not saying you shouldn't have done it, |

DR

think it's fine, but I guess nmy concern is how nmuch wei ght
do you put on that and can you project from that result
from that one conpany to the other two conpanies. I n
ternms of the -- you talked about the characteristics, |
think in terms of the sort of characteristics that we
expected for benchmarking | didn't see any differences,
but we didn't look at things |like capital investnment and
changes in output for the different conpanies and
obviously that's what's going to be relevant for TFP
growh, so | don't know how Vector and Powerco conpare to
NGC on those counts.

LAVWRENCE: That actually leads into nmy next question
because you actually make sone coments there that the
conpany's TFP may be highly volatile fromyear to year. |
was just wondering why you nmade that statenent because we
certainly don't see any evidence of that with NGC I

Gas Pipelines Inquiry: Draft Report 28 July 2004



10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

19

PEG
woul d have thought that wth distribution or wutility
industries in general, but particularly distributors
they're actually characterised by very stable performance
over time and that's one of the reasons they're very
attractive to investors because they actually provide
gquite a steady return, they're not subject to a large
anount of volatility, so |I was just sonewhat surprised by
that statenent. Even if there is sone degree of
volatility in a gromh study we're actually calculating a
trend rate of growh, so any volatility that may be in
there is indeed renoved by calculating the trend rate of
gr ow h. So | was just wondering why you nade that
st at enent .

DR KAUFMANN: Because | think there is volatility on both the

DR

out put and input side. On the output side in particular
for volunmes. When we do gas work we're very sensitive to
what's happening with volunes, we examne that very
carefully because volunes do fluctuate fromyear to year
up and down dependi ng on the weather in particular. So on
the output side that obviously matters and on the input
side the timng of investnent can also matter, that can be
varied fromyear to year and that can inpact the TFP
growth rate.

LAVWRENCE: You would appreciate that with regard to
investnent we're actually using capital stocks rather than
investnent flows in calculating input quantities, so even
if there's an increase in investnment the inpact on that on
the capital stock is very muted and takes tinme to show up,
so, | don't think investnment flows are a big influence on
TFP figures in the short term [|I'd refer you to figure 1
in the growmh report which actually plots the output
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trends, inputs and TFP. You'll see the TFP trend there is
quite stable over time, it's certainly not characterised
by a high degree of volatility.

If we could perhaps nove to the levels study and go
through the points that you' ve raised there. You start
of f by tal king about TFP indexes do not generally control
as well as econonetric techniques for differences in scale
and | guess there's two ways of approaching this sort of a
pr obl em Firstly you can have sanples that are fairly
simlar in terns of their characteristics which nmakes
t hese operating environnent conditions such as scale |ess
i nportant, or you can have a nmuch nore di verse sanple that
gives you the luxury of nore observations, but it makes
adjusting for these operating environnment conditions nuch
nore inportant, and | guess we have adopted the former
strategy rather than the latter and you have attenpted to
adopt the latter in your work.

But while econonetric techniques in principle, or in
theory, can adjust for sone of these things | think the
practical experience with those sort of techniques is
actually quite different and | think it's fair to say that
experience with cost function type techniques has shown
t hat particularly mul ticolinearity probl ens really
severely limt the nunber of operating environnent
conditions you're able to include in those sorts of
studi es and other statistical difficulties as well such as
| ack of variation in the data on key characteristics.

So | was just wondering in your experience have you
encountered these nulticolinearity problens that have in
fact limted your ability to include nore than a small

nunber of operating environment conditions.
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1 DR KAUFMANN: Sonetines nulticolinearity is apparent between

2 different cost drivers and if that's true then the nodel
3 will, when you try to include a cost driver like that, the
4 econonetric wll tell you that the variable isn't
5 significant. That doesn't nean that it's not really
6 significant in an economc sense, but |ike you say, if
7 there's nulticolinearity it's hard to distinguish separate
8 impacts fromtwo variables that are highly correl ated.

9 So it's somewhat of a -- it's obviously a concern and
10 this isn't an exact science, it wll never be an exact
11 science, but in terms of the anount of variables that
12 we're controlling for in our studies we're getting R
13 squareds of 98, 99 percent, sonmething like that, we're
14 picking up alnost all the variation in the dependent
15 vari abl e. So it's not to say we're not mssing sone
16 things, but | think we've got a very conpl ete nodel.

17 DR LAWRENCE: We'Il cone back to the statistical properties of
18 your nodel after your presentation. "Il just ask you
19 anot her question related to that. I think it would be
20 fair to say it's nmuch nore inportant to accurately adjust
21 for econonmies of size differences when you' re conparing
22 New Zealand to the US than when vyou're conparing
23 New Zeal and to Australia; in other words the New Zeal and
24 utilities are much closer in terns of their size to the
25 Australian distributors than they are to the US
26 di stributors.

27 DR KAUFMANN:  They're closer, but | still don't think they're
28 all that close. | think the sanple of ten from Australia
29 has two conpanies that are smaller than the New Zeal and
30 conmpani es and that was Al bury and | believe Country Energy
31 are both smaller. There are a couple of conpanies that
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are about the sanme size and those are the distributors in
Queensl and, At2(?), in relative terns it's still a
relatively -- it's still 60 to 70 percent larger but it's
relatively close to those conpanies in ternms of size. But
then the other five or so are much bigger, they have half
amllion to 800,000 custoners, so that really is a fairly
big difference in the size of operations. | think even in

that sanple it's an inportant issue.

DR LAWRENCE: | was going to raise this later but seeing that

you've raised it now we mght as well go through it now.
Actually in our database five of the ten distributors are
snmaller than the larger New Zeal and distributors in terns
of customer nunbers which you identify as essentially the
key out put variables, the | argest New Zeal and distributors
on that basis is Powerco. The largest distributor in the
Australian database Miltinet has about six tines the
nunmber of custoners of Powerco.

I think it's instructive to conpare that wth the
dat abase you subsequently use in your study where the
average, well go back to the absolute values first, there
is only one distributor in your database, | think that is
Central Hudson Gas & Electric that is actually smaller in
terms of customer nunbers than the |argest New Zeal and
di stributor Powerco, and indeed the average of your sanple
on this basis is actually eight times |arger than Powerco
and indeed you have a quarter of your sanple that is over
10 times larger than Powerco and your |argest distributor
which is | think Southern California Gas is over 50 tines
| arger than Powerco, so | think that puts in perspective
the relative difference in sizes that we're tal ki ng about
between New Zeal and versus Australia and New Zeal and
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versus the US.

DR KAUFMANN: Yes, and | think that's an advantage actually.

DR

The fact that there is such a wi de dispersion of available
sizes in the US fromover 5 mllion custoners of Southern
California Gas to about 55,000 for Central Hudson and all
different sizes in between does give you quite a range.
When you have data points that are kind of distributed
along that range it gives you nore confidence that you
really are capturing the relationship between cost and
custonmer nunbers.

Let ne just say with respect to Powerco, Powerco isn't
in the study. | was referring to both Vector and NGC when
| made that comment in ternms of how they conpared to the
rest of the sanple.

LAWRENCE: | think we'll cone back to the statistical
inplications of those very large differences in the size
of the distributors in the various sanples after we've
gone through your study because they have sone very
important inplications for how valid it is to extrapol ate
outside of your estinmation range to extrenmely snall

distributors in New Zeal and or Australia for that natter.

DR KAUFMANN: | should add that the two New Zeal and conpani es

were in our sanple, we included them as well when we
estimated the nodel. So there are actually 40 US

conmpani es and the two New Zeal and conpani es.

DR LAVWRENCE: But you've got two outliers in ternms of the two

smal | est conpanies in your sanple and there are certain
features of the estimation procedure that you use which
will bias your results toward the very large end of your
sanpl e, but | think we should cone back to that later.

If we could just nobve on to another issue that you
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1 rai sed; you were talking about the adjustnent we did on
2 operating and nmaintenance costs using your earlier
3 resul ts. | think it's fair to say that using the first
4 order coefficients to get inplied output shares of costs
5 is a reasonable first order approximtion, would you agree

6 with that?

7 DR KAUFMANN: It's a reasonable approximation to the inpact on
8 total cost?

9 DR LAWRENCE: First order approximation is the term| used.

10 DR KAUFMANN: Not necessarily because | do think again that

11 the inmpact is going to vary from conpany to conpany
12 depending on where they start and the sort of inplied
13 costs that would be needed to get themto the sanple nean.
14 So | do think it depends, it depends on where the conpany
15 is, and the potential scale economes that they m ght
16 realise is noving to the sanpl e.

17 DR LAWRENCE: I think you have a statenent in your report
18 which | can't locate off-hand, but you sort of actually
19 draw attention to the role of the first order coefficients
20 and you actually state that they actually provide
21 i mportant -- they have an inportant role in your nodel --
22 DR KAUFMANN:  They do.

23 DR LAWRENCE: -- in ternms of providing a reasonable
24 approximation to the results of the sanple nean.

25 I think you al so nade the point regardi ng second order
26 coefficients and perhaps it would be desirable to include
27 t hose. | think, if I'm correct, in your nodel you
28 actually normalise the data relative to the nmean for each
29 variable, is that correct?

30 DR KAUFMANN:  Yes, we do.

31 DR LAWRENCE: | think that greatly reduces the inportance of
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second order coefficients, it mnmeans that you wll be
pi cking up nost of the relationship fromthe first order
coefficients.
KAUFMANN: It does blunt the inpact, yeah.
L AVWRENCE: You also raised the issue of O&M costs versus
total costs and indeed you'd be aware that, | think I'm
correct in saying that from the published, or the report
that we had available from your Australian study we were
only able to obtain the relationship for total cost, |
think I may be -- correct me if I"'mwong, but | think to
actually get the O&M rel ationship we would actually need
the data for the wutilities as well as the actual
coefficients.
KAUFMANN: | don't believe that's correct because the study
we did for them was an O&%M benchmarking study | believe,
fromrecalling correctly. So we did have the total cost
coefficients and we also had the OM cost share
coefficients there. So it would have been possible, it

woul d have been nessy but --

LAWRENCE: Certainly nuch nore conpli cated.
KAUFMANN:  -- it's possible, yeah.
LAWRENCE: I think would it be fair to say, though, that

&M costs are mainly influenced by custoner nunbers rather
t han t hr oughput ?

KAUFMANN:  Yeah, | believe that's true.

LAVRENCE: It's fair to say that using the total output
relationship is going to be a reasonabl e approxi mati on for
the O&M cost rel ationship?

KAUFMANN:  Yes, |eaving aside the issue of scal e econonies.
LAWRENCE: Ckay, can we just nmove on quickly to the issue

of using the AGLCGN benchmark, or using that as a sort of a
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nunerare(?), if you like, for normalising the custonmer and
energy densities; | think you would have to agree it's
sort of a conmon technique in benchmarking approaches,
particularly multi -- well, it's actually a feature of
mul tilateral 1index approach that you actually conpare
everything relative to an average of the sanple, that's
how t he techni que works, that's how it nakes it invariant,
so what we're doing is essentially roughly consistent with
that indexing procedure that we're using to calculate the
productivities in the first place. | acknow edge that
it's quite different to a cost function based approach but
it needs to be, to be consistent within this particular

nmet hodol ogy that we're using.

DR KAUFMANN: Yeah, it is true that in the nultilateral TFP

DR

method that -- it is expressed relative to the sanple
nmean, that's correct.

LAWRENCE: You neke sonme comrents about hypothetical
benchmar ks and how that's different to using own data, but
I'm a little bit confused by that because the way you
report your own results essentially utilises the
hypot heti cal concept. In other words you're reporting
your actual costs relative to a predicted cost based on
your sanple, which is itself a hypothetical construct, or
hypot hetical figure. So I'mjust a little bit confused
t here. It's fair to say you're using essentially a
simlar hypothetical concept.

DR KAUFMANN: | think that's an inportant point. I think

there is a real distinction. Because what we're using, is
we're nmaking -- our approach does neke estinates of the
fundanental cost drivers, or the relationship between cost
and various variables that are driving cost and that is
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what we try to estimate, and | think that's fundanental .
But what we do then -- and that process does construct
a hypothetical, | suppose you can say, cost neasure for an

average firm but what's inportant about that is that
hypot heti cal cost nmeasure can be tailored to reflect the
i ndi vidual conditions of each firm so what's fixed in
your approach are the coefficients thenselves, the
underlying cost drivers, what's inherent in the technol ogy
that relates cost to the variables. That's what's fixed
and that's what we hold fixed and that's what we estimate
and then we take the data from the conpany itself, that
goes into the nodel and those data reflect the conpany's
own conditions and then the nodel projects a cost figure
which again is tailored to the conpany's conditions and
all the interactions between those business conditions.

In that sense that's the difference, the benchmark
that conmes out at the end reflects the conpany's own
condi tions and not the conditions of the sanple nean.
LAWRENCE: The point is they both use a hypothetical
construct and there are different ways of getting to, if
you like, a way of trying to standardise for a range of
operating environnment conditions, or in this case custoner
and energy densities within the sanple.

DR KAUFMANN: Yeah, a benchmark is a hypothetical construct,

any benchmark will be. | think the real issue is does the
benchmark reflect the conpany's own conditions.

DR LAWRENCE: W mght just nove on. You also make sone

comrent s, I think you acknowledge this in your
presentation about the trade-offs involved in using a
single year's data versus multiple year's data. I think
some of the comments you make in your paper reflect, if I
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can put it this way, a North American perspective, where
you' ve got the luxury of a nuch | arger database over quite
a nunber of years, it's much nore nmature, it's much nore
st abl e.
| think you' d be well aware that in New Zeal and and
Australia we don't have that |uxury because the data is
still inits relative infancy and it's still being refined
quite rapidly over tine, so |I think you would have to
agree that it's a reasonable approach to use the nost
recent year's data in that circunstance because it's going
to be much better quality, it's going to be much nore
refined and hopeful |y nor e accurate dat a t han
earlier year's data which, particularly in terns of asset
valuations and the like, is still quite variable.

DR KAUFMANN:  Yeah, | absolutely agree with that. That's not

a major point, | think that's a very reasonable sort of

approach to take in general.

DR LAWRENCE: | think that's the major points | had at this
poi nt .

CHAI R Wiy don't we proceed then, Dr Kaufmann, wth the
presentation, | believe we're on slide 13, is that
correct?

DR KAUFMANN: Yes, that's right. 1've already talked a little

bit in general terms about our benchmarki ng approach and
|"m not going to go through all the gory details of this,
but | do think it's inportant to try to give the
Conmi ssion a better understanding of exactly what it is
we' re doing so that hopefully you can have sonme confidence
in what ultinmately comes out of the process.

So | amgoing to go through this and touch on a few
technical details here and there just to present those and
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to kind of put those on the record and give you sonething
to mull over in ternms of what it is that we're actually
doi ng. Basically what we've done is we've devel oped an
econonetric cost nodel and that cost nodel relates cost as
the dependent variable to three sets of independent
variables or cost drivers, and those three sets of
variables are outputs, i nput prices and business
condi ti ons, other business conditions.

This is a very well developed sort of approach, it
comes right out of economc theory, so it's got a very
strong grounding in the literature. Then given that sort
of basic nodel what we've done is we've estinmated that
nodel with US gas distributor data and what we attain is
estimates of the underlying cost drivers, so the inpact
that changes in output, changes in input prices and
changes in these other business conditions have on a
conpany's costs. Thi s basic approach has been used and
accepted in a nunmber of regulatory proceedings that we've
been involved in and others as well in the US, Canada and
Australia and increasingly in other countries as well.

Turning to slide 14 the basic data that we used, again
we' ve been devel opi ng this database for over ten years and
it's different than the electricity industry in the US in
that there's not a centralised source of data that you can
go to. In the electricity industry FERC collects FERC
Form 1 data, it's been doing it for 50 or 60 years, so
there's a very solid and wel|l accepted sort of tenplate
and series of data for the entire industry.

That's not really the case for gas. You can look to
different publicly available sources but you have to | ook
in a lot of different places and pull the data together
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and that's what we've done, relying on a nunber of sources
like uniform statistical reports which was a file that
conpanies used to file fairly regularly and nany don't any
nor e.

A nunber of State Regul ators have separate nmandatory
data filings for their gas distributors and in those cases
we get those reports from the State Regulators, and FERC
does have sonething called FERC Form 2 which is for the
gas industry but it's limted because it's -- that only
refers to conpanies that are FERC regulated, so there it
would be conpanies that have sonme interstate gas
operations which is a relatively small subset of the
i ndustry.

So we've been developing this database from a nunber
of sources and checking and rechecking, it's not at all
unconmon for us to use two different data sources for the
same conpany and check and double check figures against
each other just to make sure that we have real confidence
in the underlying data.

So right now our database includes about 40 conpanies
that we feel have quality data and it's a very
het er ogeneous sanple in terns of things |like size of the
conpanies, input prices they face, the different regions
in the country that they operate in, and other things |ike
that, custoner density, urbanisation, factors |ike that.

On slide 15 this actually presents the sanple of
conmpani es that we use and Denis has already tal ked about
some of these conpanies and sone of their characteristics,
for exanple you' ve got conpanies as large as Southern
California Gas with over 5 mllion custoners. The snall est
conpany in our sanple is Central Hudson which is about the
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size of Vector and NGC, but as you can see there aren't
many US conpani es that are about that size.

Even though it's only 40 conpanies, that still
accounts for over 52 percent of custoners and even nore of
that in terns of volunes served in the industry, so we
feel that it's fairly representative as well but obviously
not conpletely representative.

Moving to slide 16, one of the things we tried to do
was to come up with a neasure for gas distribution costs
that was conparable wth the measure that's been
considered in this inquiry. And that neasure would
include the gas distribution service itself and al so neter
ownership, but it would exclude neter reading billing and
collection and other costs that are related to retailing
operations and that's the neasure that we constructed for
the US conpani es. The database that we have is
di saggregated enough that we can take out neter reading
costs, billing collection costs, other things |ike that
and we did in fact renove those costs which we'd otherw se
include in our distribution neasure. W took those out of
the cost nmeasure so it was conparable to the cost neasure
that's being consi dered here.

Adm ni strative and general costs, both expenses and
plant, we allocated those to between gas and other
operations, particularly electricity, based on relative
share of expenses, of the non-admnistrative and genera
expenses so that they were proportionate.

Moving to slide 17, capital costs, we followed a
fairly standard sort of approach to neasuring capital
costs and again we have to construct -- cost is our
dependent variable, so we do have to consider the costs
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associated with capital ownership as well as O&M costs
when we're evaluating overall performance. Wat we did is
we have a quantity of capital in a given year and then we
multiplied that by a capital service price that applies in
that year, we constructed the quantity of capital through
this equation that's the third from the bottom on this
page, this is sonetinmes «called perpetual i nvent ory
approach to capital accounting, and essentially all you're
doing is you're taking the capital stock in the | ast
period, taking off depreciation, adding investnent to it
and then deflating that investnent by a deflator that
reflects inflation since the base year. W've been doing
that -- our capital addition series goes back about 20
years so we have a base year capital in 1983, we add up
capital addition, we apply this formula to capita
additions since 83 and develop a capital stock in all of
those |l ater years.

The asset price deflator we use is sonething that's
estimated from a conpany called Handy-Witnman which
devel ops a nunber of different indexes for construction
and asset price inflation for different utility industries
and we use the Handy-Witman i ndex for gas distribution to
defl ate the capital additions.

On slide 18 we used a very sinple user cost of
capital -- sorry, a capital service price in this study
which just has three conponents. The first conponent
there reflects the opportunity cost of capital;
essentially it's like the return on capital, it's very
simlar to that. The second conponent reflects
depreciation and then the third conponent is capital
gai ns. Al that is is the change in inflation fromyear
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to year. This is something again that kind of conmes out
of theory that says that there should be this capital
gai ns conponent. W snmooth that so that we actually take
a noving average of capital gains over the tine period
Then we apply the sane deflator, the Handy-Witnman
deflator so it also reflects inflation as well.

So that's our cost neasure, the sum of capital costs
and O8&M costs, again tailored to be consistent with the
set of services that are considered in the inquiry, and
for the independent variables or the cost drivers, on the
out put side we've got custoner nunbers and vol unes which
are the sane outputs that were used in the Myrick study.
| nput prices, we've got the capital service price that I
just nentioned, the price of Ilabour which here is an
enpl oynent cost index for the US electric gas and water
sector, that conmes fromthe Bureau of Labour Statistics.

The price for other inputs is a very difficult thing
to pin dowmn. There are sone conpanies that estimate that,
but we found that those rates of -- if you use those sort
of tailored estimtes they don't really vary too nuch
from say, broader inflation neasures |ike change in the
GDPPI. So we just use GDPPI as the deflator for other Q&M
inputs. W apply that same deflator to all conpanies.

Then there were two other business conditions in this
nodel, one is the mles of distribution main and this is
designed to pick up the custoner density issue. If you
have both custoner nunbers and mles of main in the nodel
then by having both of those in the nodel then you're
considering the relationship between custoners per mles
of main, so you don't need to have that explicitly. W've
got them both in there so we're accounting for custoner
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density. Al so because we have vol umes in custonmer nunbers
we're also accounting for energy density or volune per
cust omer .

Then finally the percent of main that is not cast
iron, we found that having a very cast iron intensive
system can be very costly, those were typical of very old
systenms, they leak a lot and have higher maintenance
costs, so we include that as an independent variable as
well. The reason this variable isn't percent of nain that
is cast iron, is that there are sone conpanies out there
that have no cast iron at all, it just so happens if we
use a value of zero our nodel won't accept a value of zero
because it's a log nodel and the log isn't defined at a
val ue of zero.

Let's nove on to slide 20. This is the cost function

itself and --

CHAIR  Qur non-econom sts are enjoying this slide a |ot.
DR KAUFMANN: | thought they mght. This |ooks like kind of a

beastly thing, but --

CHAIR W're going to let Conm ssioner Bates who's a |awer

ask the questions on this slide Dr Kaufmann.

DR KAUFMANN: Okay. Let ne just explain sonme of the intuition

behind this and not grind through the math, but what this
is designed to do is it's designed -- you have to have
this type of conplexity if you're going to pick up
econom es of scale, for exanple, because when you're
tal ki ng about econom es of scale you' re not talking about
a linear relationship. You' ve got costs on the one hand
and output on the other and at very |ow output |evels

costs rise relatively slowy and then they start to rise a
little bit faster as you start to approach the m ninmum
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scal e, so you need sonething that reflects that
rel ationship, you need non-linearities and you also need
to consider the interaction between these different
variables. It's not just the anmount of variables, but the
m X, or the amount of outputs, for exanple, that conpanies
are providing but the mx of outputs. You need to
consider that to really get at custoner energy and energy
density, for exanple.

What we have here is this first line just reflects
what Denis was referring to earlier as the first order of
condi ti ons. We've got on the left-hand side we've got
costs as the dependent variable and then on the right-hand
side we have all these cost drivers and that first |ine
reflects the first order term so this, if we stopped at
this line it wwuld be a log linear nodel, but all the
stuff underneath that reflects the interactions between
outputs and the -- what are called the quad rat | can
ternms in outputs are essentially the square terns.

So just to let you know that this is the nodel we
used, it's a very well-defined, well accepted kind of
nodel, in fact it can be shown that this nodel is an
approxi mati on to any underlying production technol ogy, and
that's really the real fundanental rationale for using
this, is that it doesn't restrict the underlying
t echnol ogy. W don't really know the underlying
technol ogy and how firnms are conbining inputs to produce
out put s. It just so happens this cost function which is
called the translog cost function is a very flexible and
non-restrictive sort of approach that doesn't restrict
t hat underlyi ng technol ogy.

Slide 21, and this | promse is the last technica
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kind of slide, but again just to let you know what it is
that we did, what we actually estinmate is a system of
equations, so we have cost and we also have the share
equations for O&M and for capital costs. Those are again
devel oped through a well devel oped approach called
Sheperd's lemma and we estinmate all three of those things
si mul t aneousl y. There are good reasons to do that as
wel | .

But one thing I'd like to point out, and it nay not be
recognised and in fact | don't think | really nade
explicit mention of it in the report is that we have an
estimation procedure that's designed to control for
sonmething that's called heteroskedasticity, and what that
neans is that the variance terns of the errors differ from
conpany to conpany. I n gener al i f you have
het er oskedasticity, if your information procedure suffers
from het eroskedasticity then you' re not going to be making
proper inference on the coefficients on what's a
significant cost driver and what isn't.

This is inportant, and the reason I'mtelling you al
this, is because we do have a very heterogeneous sanple
and when you have a sanple that's that heterogeneous then
you m ght expect that even after you -- you m ght expect
that the variance of the error terns that are associated
wi th any individual observation in the sanple are going to
differ fromconpany to conpany, it's a legitimte concern.

So we devel oped an estinmation procedure that controls
for heteroskedasticity. There's well devel oped ways of
doing that, but usually only in a single equation case, so
if you're only estimating a single equation. It took a
long tinme for us, in fact we had an econonetrici an worKki ng
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on this for about a solid two nonths to work out the right
way to inplenent heteroskedasticity corrections in a
mul ti-equation system So just to let you know that we do
have a procedure here that's designed to control for what
m ght be considered a potential problem with applying
econonetrics to these sanples. That's the end of the
t echni cal di scussion

Slide 22, here are the results that result when you
apply this translog nodel to the data that we used, and we
do have the first order ternms here highlighted. So let's
go to the right colum first and at the top there we've
got N, and N is the custonmer nunbers. That coefficient
there, just on that first order term represents the
estimated inpact of a 1 percent change in custonmer nunbers
on a conpany's total cost, holding everything else
const ant . That's also true for each of these other
coefficients, the first order coefficient. The sane thing
on V which is the inpact of volunes, that coefficient,
0.071, again that's the percentage inpact on estimted
cost of a 1 percent increase in vol unes.

You can see that the nunber of custoner coefficient is
gquite a bit bigger than the volume coefficient which
i ndicates that custoner nunbers is a nuch bigger cost
driver than volunes, and in fact the relative proportions
of these two outputs as cost drivers is simlar to the 86
percent that we found in the Victoria study and that Denis
menti oned before.

One other thing I should nmention is that the Victoria
study did not wuse that heteroskedasticity corrected
estimati on procedure. | tend to think of that as
obsol et e. W inplenmented that, it worked for Boston Gas

Gas Pipelines Inquiry: Draft Report 28 July 2004



10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

31

38
PEG
in 2002, 2003, and all our work since then uses that
procedur e.

The coefficient on N, that's the coefficient on the
non-cast iron variable, and that's negative. All of these
are significant, by the way, they're all statistically
signi ficant. So what that indicates is that as your
system becones | ess cast iron intensive, as the percentage
of your pipes that are not nade of cast iron declines,
then your costs go down. So your costs decline as your
sensitivity -- as the percentage of cast iron pipes -- as
the percentage of non-cast iron pipes increases then your
system becones |l ess cast iron intensive so you have | ower
costs associated with that.

That's the sane thing as saying that cast iron pipes

are costly. If you have nore cast iron then costs wll
i ncrease.
CHAI R Wat's the logic for the relatively |ow paraneter

estimate on volune? Wy do you think you get that result?

DR KAUFMANN: | think if you step back and you think about a

gas distribution network and what's really driving the
cost it nostly does depend on the custoners and where
they're located. Essentially you would lay a distribution
main and then you'd have services comng off that main
with nmeters associated with each customer and those costs
are nostly fixed and they're nostly driven by the
custoners that you're serving and where those custoners
are | ocat ed.

CHAI R Isn't this being driven nostly by custoner nunbers?

Am | not reading this right?

DR KAUFMANN: Yes, that's right. It's being driven by

custoner nunbers and that |ast variable in that columm,
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that's the mles of distribution min, that's the
coefficient on the positive distribution. So these are
the two main things that are driving on the output and
| ocation sort of issues. It's the road sort of anal ogy
that Denis uses sonetinmes, that the real costs are wth
building the road and the traffic that cones down the road
doesn't have that nuch inpact on the conpany's cost. The
vol unmes there are obviously the traffic and the road.

On the other side, the left-hand colum the first
shaded termis the price of |abour and the second shaded
termis the price of capital. Again, the interpretation
of these is that this is how nuch costs would increase
given a 1 percent change in these variables, holding
everything else constant. You can see the price of
capital has a much bigger inpact than the price of |abour
because these are in fact capital intensive businesses,
nost of their costs are driven by capital.

The other variables there, these are interactions
ternms and square ternms, so these are the other sort of
el enents of the translog cost formula. But just | ooking
at the shaded terns and the business condition terns gives
you -- it kind of conveys the real, | guess the essence of
the nodel but -- it's certainly not uninportant that there
are these other terns because those other terns do drive
the relationship between costs and econonies of scale for
exanple, so they're all there, they're playing an
inmportant role but just to kind of give the essence of
what we have, you can just look at the first order terns.

This final nunber on the right-hand side, that's the
system Rbar-squared, that's the R square, that's the
fraction of the variation in cost that's captured by the
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variables on the right-hand side. That's going to be a
nunber between 0 and 1, so as it approaches 1 -- if you
had a nunber equal to 1 that nmeans you're capturing 100
percent of the change of cost, in this case, by the
vari abl es you're considering, and you can see here we're
capturing about 97 percent of the change in costs by the

vari abl es in our nodel.

CHAIR  Way on the first order volunme estinmate would you not

expect it to be negative? Wuldn't you have expected, as
vol unme increases, costs to reduce? Am | |ooking at that
wrong?

DR KAUFMANN: You're thinking of the second order termin a

sense, and that is negative, if you look at the W
underneath it, that's a negative term | think what
you're thinking there is kind of the rel ationship between,
say, volune per custoner, hol ding custonmers constant, then
if you increase volunmes so one conpany has nore vol unes
per custonmer than another, that's kind of the W term and
that is in fact negative.

So those are the results from our econonetric node
and turning to slide 23 we then applied this nodel to the
New Zeal and conpani es by taking these paraneter estinates
and then taking specific values for each of these business
conditions, price of |abour, price of capital, custoners
t hroughput, percentage of nmain that's not cast iron and
mles of main and all the interactions between those
things; we put those exact values into the nodel and then
we generated a cost prediction.

So for that part of the exercise we got data fromthe
conpanies on each of these things and tried to divide
things as conparably as we can between the US and
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New Zeal and to nmake sure that we have the nobst appropriate
nmeasures there and then we took each of those variables
and placed them in the nodel and generated a prediction
and a T-statistic which you can wuse to judge the
statistical significance of that prediction.

For custoners and vol unes t hose are pretty
strai ghtforward, defined pretty nuch the sane in the US
and New Zeal and, kilonmetres of gas main and percentage of
main that's non-cast iron, again pretty straightforward.
The | abour price neasure that we used, that was data from
Statistics New Zealand on the electric gas and water
sector wages.

For other O8M prices what we did was | ooked to data
from Mercer which is an international executive placenent
conpany and they have a nunber of data on what the cost of
living is in a nunber of cities throughout the world and
it's all expressed relative to New York and there was data
on Wellington and | believe Auckland, and we used that
data to construct relative cost of living indexes relative
to our US sanple and New Zeal and and then we used that as
the basis for the O&M price |Ievel. So that's how we
linked to O%M prices in the US, to other O&M prices, to
other O&M prices in New Zeal and.

CHAIR  What does the Mercer study use, the current exchange

rate, is that what it does?

DR KAUFMANN: I'"'m not sure, it's expressed in index nunbers

and it looks like a PPP type of rate.

On slide 24, this is the capital service price and
what we did there is we -- there are three elenents of
that price that we needed to develop that for New Zeal and
and then to link that to the US. One is to conme up with a
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rate of return, and what we did there is we |ooked to the
econony-wide return to capital for the New Zeal and
econony, we conputed that wusing national income account
dat a. Depreciation, we assumed that was equal to 4.5
percent, | believe that's the sane assunption that was
used in the Meyrick study and we al so again needed to |ink
this on a levels to levels basis with the US, and there is
a conpany called Richardson which is an engineering
conpany which has conpiled a lot of data on the cost of
building different types of facilities in different parts
of the world and they don't have any data for New Zeal and,
but do have data for Australia, again expressed relative

to the US.
So what we did as a first cut at this was to take the
Ri chardson data on construction cost levels in Ml bourne
relative to the US and we used that as an estinmate of the
differences in construction costs between the two

countri es.

CHAIR There's nothing in the national accounts that woul d be
nore appropriate to New Zeal and?

DR KAUFMANN: W didn't see anything. W couldn't find
anything nore appropriate. | should say, though, that we
were a bit under the gun for this study, we didn't have as
much tinme to investigate all these issues as we normally
m ght .

CHAI R | wouldn't necessarily think the construction costs
woul d be simlar for Ml bourne and New Zeal and; but you've
done sensitivity analysis, does it make nuch difference?

DR KAUFMANN: No, it doesn't, that's right. So we did a
sensitivity analysis where we assumed no construction
costs differentials between Australia and New Zeal and.
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1 What Richardson actually shows is that construction costs
2 tend to be nmuch higher overseas than in the US when you
3 factor in differences in productivity of |abour, that
4 tends to raise construction costs overseas. So the
5 Ri chardson data showed that construction costs are higher
6 in Mel bourne and our sensitivity was essentially to assune
7 that away and to assune that construction costs were the
8 sane.
9 CHAIR That translation of those construction costs in
10 Mel bourne to the US were done on what exchange rate
11 assunpti on?

12 DR KAUFMANN: That's on a purchasing power parity exchange

13 rate. In fact the nodel does generate predictions in US
14 dollars, it's estimated with US data so it's going to give
15 you a US dollar prediction for costs. Wiat we did then is
16 we conpared that prediction to the conpany's costs which
17 was converted to US dollars using the purchasing power
18 parity exchange rate.

19 CHAIR | just ask that question because when we've done this
20 work in teleconmunications the result is practically
21 driven by what exchange rate you choose to adopt. To say
22 we have had extensive debate on that is an understatenent.
23 DR KAUFMANN: W did |look at the exchange rate that was used
24 in that decision, and if we would have used that rate the
25 conmpany's actual cost in US dollars would have been about
26 20 percent | ower.

27 CHAIR ["m not surprised. | saw that in the paper |'m not
28 surpri sed. It makes a big difference to the result. W
29 had contended for the spot rate or the PPl which even
30 increases the difference nore, but anyway, please go
31 ahead.
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DR KAUFMANN: Ckay. Slide 25 presents data on each of these

variables, for the US and for the two New Zeal and
conmpanies. Wiat this slide shows is the values for costs
and each of the cost drivers for the US relative to the
two, well both the US sanple average and how the two
New Zeal and conpanies conpare to the US. It's pretty
clear that these two conpanies are quite small relative to
the average US conpany, 6 and 8 percent of custoners
served, 5 and 8 percent of the conputed gas delivery
costs. So that inplies that the cost per custoner is
| ower, or equal, for the New Zeal and conpanies conpared
wth the US sanple average, wthout controlling for
anyt hi ng el se.

The total throughput, even smaller than custoners
relative to the US, 4 percent and 5 percent. That inplies
that volume per custonmer is lower in New Zealand than in
the US. |If we kind of go to the entry, the second to | ast
entry from the bottom the mles of distribution main,
there we've got 14 percent for NGC and 26 percent val ues
for mles of main relative to the US.

That indicates that since that is so nuch greater than
the custonmer fraction, that mles of main per custoner for
both of the New Zeal and conpanies is nmuch greater than for
the US conpani es. So that's equivalent to saying that
there's less customer density for the New Zeal and
conpanies than in the US sanple. Both custoner density
and volune density are factors that tend to work against
conpanies, so it's inportant to control for those and both
of the New Zeal and conpanies are disadvantaged by those
factors conpared to the US sanpl e.

Looking to price of capital, price of |abour, price of
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materials, price of Ilabour and price of materials are
simlar. Materials are a little bit lower, reflecting a
slightly lower cost of living in Wllington conpared to
the US, at |east according to Mercer and price of | abour
slightly higher. That surprised ne a little bit, but |
think that mght reflect the fact that there's been much
nore out-sourcing -- in part there's been nuch nore out-
sourcing in New Zealand than in the US industry, so the
conposition of the workforce that renmains tends to be
manageri al and hi gher skilled and hi gher paid.

CHAI R: Those costs in the US nust vary very significantly
across the US don't you think?

DR KAUFMANN:  Sorry, | mssed that.

CHAI R You use an average for the US on these costs or
prices, they nust vary very significantly across the US
is that right?

DR KAUFMANN:  They do, that's right.

CHAIR Does that cause us any concern?

DR KAUFMANN:  This is just kind of descriptive data, just to
give you a sense of the average in the US and the two
comnpani es. What mght be nost surprising here is the
price of capital services that shows that it's quite a bit
hi gher in New Zealand than in the US. That is nostly
driven by the Richardson assunption on higher construction

costs in Melbourne, again we tested the sensitivity of

t hat .
CHAIR | think Conm ssioner Bates had a question Dr Kaufmann.
MS BATES: I just wanted to clarify with you what you said

about the price of labour and | think | understood you to
say that it was higher in New Zealand than in the US,
right?
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KAUFMANN:  Correct.

BATES: You thought that was because of out-sourcing?
KAUFMANN: Yes, this is the price of labour in the
i ndustry, that's right.

BATES: But does it matter -- | mean you nean out-sourcing,
work to be done by contractors obviously?

KAUFMANN:  That's right.

BATES: Does it matter whether the Iabour is supplied

inside or outside of the conpany, because you still have
to engage the |abour whether it's in-house or not in-

house?
KAUFMANN: That's right, a lot of those out-sourcing
contracts obviously are |labour but this is a | abour -- but

the conpanies report that as other O8&M expenses, so this
is a labour neasure, as | wunderstand it, wthin the
i ndustry that reflects the |abour enployed in that
i ndustry and not out-source | abour.

BATES: Where is it picked up in this then, in your table?
KAUFMANN:  What, the out-sourcing?

BATES: Yeah.

KAUFMANN: That's reflected in other O&M costs, and here
the price of those other O&M costs is the price of
materi al s.

BATES: So that comes in there, right?

KAUFMANN:  That's right.

BATES: So is the price materials correspondingly different
in the US?

KAUFMANN: Yes. The measure that we're using here is a
| ower price of materials in New Zeal and.

BATES:. Thank you.

KAUFMANN:  Turning to slide 26, | think we've already gone
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t hrough that, the table shows that the inportance of scale
and vol unes per custoner and custonmer density, all those
things are very inportant to control for in a benchmarking
nodel because there are such differences in the scale of
output, and to a lesser but still inportant extent there
are differences in custoner density and energy density
bet ween t he New Zeal and conpani es and the US conpani es.

On slide 27 this is the result of our nodel where we
inserted these various cost drivers into the nodel and
came out with cost predictions. The nodel al so produces
T-statistics whi ch are testing t he statistical
signi fi cance between any difference between what the node
predicts as cost and what the conpanies actually have as
cost.

You can see that, and we did this for the entire 1997
t hrough 2002 period for both NGC and Vector, and you can
see that for both NGC and Vector our nodel shows that
after you control for these very inportant factors |ike
scale of outputs and custoner density and things |ike
that, that the predicted cost for each of these conpanies
is lower than the actual cost that they have and that
difference is statistically significant. For Vector it's
21 percent lower and for NGC it's 30 percent, just over 30
percent | ower.

That result inplies that these conpanies are effective
in keeping there costs bel ow what woul d be expected. Here
below what would be expected, this is kind of the
benchmark, this is the cost that an average US gas
distributor would have if it faced the sanme exact business
conditions as these conpanies. So an average gas
distributor, if it was operating in NGC s system would
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have costs about 30 percent higher. Vector, again an
average US gas distributor would have costs about 2
percent higher for Vector's system That was the result
t hat we obtai ned using the nodel.

Slide 28, this records sonme of the sensitivities that
we consi dered. W start with the base case predictions
and consider the one scenario we already talked about
which is there's no differential between construction
costs in New Zealand and the US, and we also |ooked at
differences in the opportunity cost of capital, or -- |
didn't use this term and | hesitate to use this term--
but differences in the WACC, this is what |I'm really
tal ki ng about here and whether that would really nmake nuch
di fference for the results.

In all these cases what we found is that those changes
had very little inpact on the results. NGC stayed close
to 30 percent bel ow predicted cost, Vector stayed 20 to 21
percent below predicted cost, so the results aren't
sensitive to those assunptions, the results are robust to
changes in those assunptions.

To conclude on the last slide, what we were asked to
do in this proceeding was to provi de sone evidence on the
conpany's efficiency using what | consider to be nore
robust techniques and techniques that are really designed
to control for issues that are very inportant for these
conpani es, |ike economes of scale and customer density.
Econonetrics is able to do that, the nultilateral TFP
i ndexes can't do that nearly as well, and our results show
that NGC and Vector are in fact pretty good cost
perforners, very good, significantly below what would be
expected for a US firm
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1 That conclusion isn't really affected by the
2 assunptions we've made on the capital service price or
3 exchange rates. |If we used different exchange rates then
4 that 20 and 30 percent would be sonmething nore like 40 and

5 50 percent.
6 CHAIR Can | ask you, Dr Kaufmann, when you |ook at the

7 results for the US conpanies that either significantly
8 under - perform or over-performfromthe average, what's the
9 variation look like for those that are significantly
10 better performers or under-perfornmers, how much variation
11 are you seeing across the US conpani es?

12 DR KAUFMANN: There are about 40 conpanies in our sanple and

13 if the nodel is telling us that any conpany is nore than
14 say 30, 35, 37 below predicted cost we tend to question
15 the nodel, that just doesn't seem|like a plausible sort of
16 result. And in fact that's what we tend to find in this
17 nodel, is that a result of close to 30 percent below
18 predicted cost is just about -- that's at the high end of
19 what we're seeing for the US conpanies, there are one or
20 two US conpanies that are a bit higher than that, but
21 simlar, and on the other side there are sone conpanies
22 that are 20 to 25, 30 percent above predicted cost; so
23 it's fairly symetric in that sense.

24 You can divide the sanple in three types of conpanies
25 in terns of the significance of the results. There's
26 going to be a nunmber of conpanies that are grouped
27 around -- where their actual costs are equal or close to
28 their predicted cost and you're not going to be able to
29 find any statistical significance in the difference
30 bet ween actual and predicted cost. Those bounds tend to
31 be within 8 to 10 percent, so if you're within plus or
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m nus 10 percent of predicted cost, that tend to be the
range in which -- you can't really discrimnate between
actual and significant costs, or actual and statistically
di fferent predicted cost.

In ternms of, say, the sanple of 40, | think about 15
conmpanies or so tend to be in that range, so we find about
15 out of 40 conpanies are about what you'd expect, and
maybe 10 or so, 10 or 12 are significantly superior and 10
or 12 are significantly inferior.

CHAI R How do you decide that a conpany was showi ng actua
costs 35 percent |ower than what you predict would cause
you concerns about the nodel, but if it's up to 30 it
doesn't? | mean what is it about 35 as opposed to 30 that
says to you you'd want to think again about your nodel ?

DR KAUFMANN:  Well, there are a nunber of things that go into
eval uating a nodel when we think about it, that's just one
of them It's just kind of a reality check or a sanity
check to see if you're getting results that seem
pl ausi bl e. Anything beyond say -- it is a judgnent call.

CHAIR  What's plausible about 30 percent that isn't plausible
about a 35 percent difference?

DR KAUFMANN: It's a judgnent call, there has to be sone
nunber at which things start to | ook inplausible.

CHAI R: Sure, but it's based on sonething that judgnment, the
poi nt at which you get concerned about the realism of the
results. This is very significant variation across this
study, isn't it?

DR KAUFMANN: It's within the range of what we see in the US
| guess | would say it's kind of years of doing this and
kind of seeing what conme out of these nodels and what

seened to be a plausible range in nodels that are behavi ng
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1 wel | and what seemto be results that | ook inplausible for
2 nodels that we know aren't behaving well, so it's Kkind
3 of -- 1 just have to say it's a judgnent based on years of
4 experi ence of | ooking at these things.
5 CHAIR I guess that you get that range when you |ook within
6 the US, but when you think about the difficulty in comng
7 up with conparative data across border, not to nention
8 problens |ike exchange rate and other things, you start
9 feeling a little bit nore nervous even about the outliers
10 that happen to be the two conpanies from outside the
11 jurisdiction where you have to meke your -- your input
12 data isn't probably as conparable, you ve had to use far
13 nore -- you've had to look and try to find conparative
14 data, but how close you get is a question, and you've done
15 sensitivity testing. But | always find these studies very
16 hard to deal with from a regulatory perspective, having
17 been through long debates in other industries on these
18 things, it's very troubling because in every hearing you
19 get conpletely opposite results presented to you dependi ng
20 whi ch side is presenting.
21 | guess ny question to you really is, | mean you' ve
22 made the comrent that these approaches are used in the US,
23 but 1'd be nost surprised if -- even though it's accepted
24 to look at benchmarking and that it's used and we all
25 reach to these things, 1'd be nost surprised if there
26 weren't extrenme debates going on about the actual results
27 beyond just the general nodel and its application. I's
28 that a fair comment about the US regulatory debates that
29 happen on benchnarking as wel | ?
30 DR KAUFMANN: I think any tine benchmarking is introduced
31 anywhere there's going to be debates and unfortunately
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it's a technical issue and I think you're right to be a
bit skeptical of any benchmarking result. | say that, |
don't have any problens saying that, | do these things al
the tinme; I'mnot necessarily an advocate of benchmarking,
| think benchmarking can be done well, it can be done
badly, it can be used well, it can be used badly.

I think you have to have sonme understanding of the
quality of the study and you have to interpret the results
of the study with care. | think that m ght be one of the
points is that | was trying to reach to data that all owed
for a nore rigorous sort of benchmarking technique that in

turn | think would lead to nobre reliable and robust
results.
CHAI R You said that you were a bit pressed in ternms of

timng to do this; if you had nore tine what would you

|l ook into further?

DR KAUFMANN: I would do ny sensitivity analyses, that's for
sure. | think I would | ook to some of the input prices as
well, the construction costs that we've talked about,

\%S3

whet her there are any sort of deflators we could use for
construction costs wthin New Zeal and, naybe re-exam ne
the wage data as well, the wage data in New Zeal and. I
thi nk those are sone of the biggest issues.

BATES: You said that New Zealand costs are 20 to 30
percent higher than US costs and that was on the basis of
which way you decide to calculate the exchange rate, and
as | apprehend your reasons, or the reasons for this, you
think their economes of scale, |ow custoner density and
low volune density; are those sone of the reasons you

think that the costs are higher?

DR KAUFVANN:  Well, we didn't find that the costs were higher
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in New Zeal and, in fact what we found was that the costs
were | ower, even if you conme up with very sinple --

BATES: Sorry, |l've got that wong, you say 20 to 30
percent | ower?

KAUFMANN: That's right, lower than predicted, |ower than
predicted. The factors that -- if you just kind of take a
naive, if | could use that word, conparison

BATES:. You can with ne.

KAUFMANN: I f you | ook at costs per custonmer for these two
conpanies relative to the US you'd find they're a little
bit lower, but those cost per custonmer neasures don't
control for differences in economes of scale and
differences in custoner density, for exanple, and once you
do control for those things you find that those factors
tend to disadvantage the conpanies. If you take proper
account of those factors then you would expect the
conpany's costs to be nuch higher than they actually are.
So what that shows is that the conpanies are actually
successful in keeping their costs below what you would
expect, given the conditions that they're operating under.
BATES: | see, | haven't understood you properly, so now I
do. What about the cost of capital, is there any --
because you said that was an inportant factor, didn't you,
in the costs?

KAUFMANN:  Yes.

BATES: What about the cost of capital conparison between
US and New Zeal and?

KAUFMANN: It was somewhat higher in the US but we did sone
sensitivity analysis, so we varied that by plus or mnus 1
percent and found it had al nost no inpact on the results.

STEVENS: |'ve just got one question really, it cones down
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to your sanple of the US firns. Are the US firms in your
sanple nore vertically integrated than the New Zeal and
firms? The reason | ask it is how did you deal with the
assunptions on the allocation of joint cost when you're
wor ki ng t hrough your sanpl es.

DR KAUFMANN:  Some conpani es are stand-al one gas conpani es and
some are conbination gas and electric conpanies, so for
t he conpanies that are conbination gas and electric we did
all ocate admnistrative and general expenses and plant
based on the relative shares of other O&M costs between
electric and gas, for exanple. So let's say a conpany had
80 percent of its O&M costs in electric and 20 percent in
gas, which is about right for a |ot of conpanies, then we
woul d take those A and G costs, administrative and general
costs, and we'd allocate them 80/20 between electricity
and gas.

MR STEVENS: Do you believe that introduces nore of an
arbitrary judgnent as opposed to Australia where it's |ess
vertically integrated?

DR KAUFMANN:  Australia or New Zeal and?

MR  STEVENS: Australia conpared to the New Zeal and
compari sons. I guess what |I'm trying to reflect is
whet her your sanple introduced any nore variances that you
had to allow vis-a-vis conparisons with the Australian
sanpl e.

DR KAUFMANN: | don't think so, because | know -- for one
thing a nunber of the Australian conpanies are vertically
integrated, they have electricity distribution and gas
distribution. Energex does, TXU, United Energy, they all
have electricity and gas and Envestra is a conpany that
has multi-jurisdiction gas conpanies and | believe there

Gas Pipelines Inquiry: Draft Report 28 July 2004



10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

55
PEG
could be sonme very severe cost allocation issues there in
terms of how those costs are allocated. So | think
they're different but | don't think that the cost
al l ocation issues are necessarily any nore severe in the
Us.

MR STEVENS: Thank you.
CHAI R When you used the 20 percent did you use that for

Vector as well, the cost all ocation?

DR KAUFMANN:  No, we did experinent with different allocations

of common costs, but we found that that didn't make nuch
difference as well, so rather than conplicate the results
and have a lot of different costs for the conpanies, we
just used the ACAM costs.

CHAIR 1'Il just as Dr Lawence please to ask questions.
DR LAWRENCE: Larry, we've been through sonme of these issues

before, but just briefly, you nentioned sone of the
flexibility properties of the translog functional form
that you use in your cost function, | think you'd agree
that the mnultilateral TFP function that we use and also
the Fisher index that's used in the productivity growth
study are both what we call superlative functional fornms,
in other words they're equivalent to flexible technol ogy
so they have essentially the same property as the translog
cost function in ternms of ability to approxinmate any
underlying cost structure.

KAUFMANN: Yeah, | certainly agree wth that in a
t heoretical sense, there's no doubt about that. | think,
though, as a practical matter and as a practitioner the
exact correspondence between what you would get out of a
translog function and what you mnmight get out of a
multilateral index, in practice they often aren't the
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same, and they're usually not.

DR LAWRENCE: The translog functional form that you use, it's
fairly dated functional formnow in that nost of the nore
recent studies use things |like generalised quadratic that
are able to approximate curvature conditions globally.
One of the problens that's often found with transl og cost
functions is that they don't satisfy sone of the Kkey
curvature conditions, particularly concavity in prices. |
was just wondering if vyou' ve checked the concavity
condi tions on your nodel and all the observation points.

DR KAUFMANN: Yeah, we have. Yeah, we always do that. I

don't think it was 100 percent satisfaction but it was

very high. | could check into that if you'd |ike.
DR LAWRENCE: It's inportant that it does satisfy those
conditions if it"'s going to provide an accurate

representation
Moving on to the issue that | raised earlier regarding

the way vyou <calculate your cost function and the
inplications of that for the <characteristics of your
sanple, as | understand it you estimte your cost function
on pool data and you've actually nade a change in this
study in that you' ve actually included the New Zeal and
firms in that estimation process, is that correct?

DR KAUFMANN: It's panel data it's not pool ed.

DR LAWRENCE: | nean pool time series cross-section, so pane
data in other words.

DR KAUFMANN: That's correct, yeah

DR LAWRENCE: | think that has sone inportant inplications
given the fact that what you're looking at here are the
smallest and the third smallest distributors in your

sanpl e based on your nmain output neasure custonmer nunbers
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and you' ve got an extrene range in the size of the sanple,
it's very skewed towards large distributors. You' ve got a
gquarter than are 10 tines bigger, actually even nore,
probably 15 tines bigger than the largest of the two
New Zeal and distributors that you've included and you've
got one that's even 50 tines |arger.

When you use pooled data, panel data, in other words
you're pooling all the distributors into the one data set,
given the characteristics of regression techniques, the
| arge distributors are going to actually have what | woul d
argue is a disproportionate weight in the coefficients
that you estinate, because essentially given the quadratic
nature of progression techniques, the |arge observations
in the sanple get a disproportionate amount of weight
relative to say using market shares costs, for instance,
which is probably a nore conventional way of doing it.

You' re probably aware that in the electricity work we
did we actually, for that reason, simlar situation where
you had a large skewness in the sanple with sonme |arge
distributors and sone very small ones, we actually
estimated individual cost functions for each distributor
and that gives you probably a better representation for
the small distributors conpared to your pool ed approach of
including the very large distributors which then get nost
of the weight effectively in formng the coefficient.
Have you t hought about how to handl e that?
KAUFMANN: Yeah, we had -- you're right, the Ilarge
conpani es get a bigger weight, that's certainly true. The

issue | think is whether that's disproportionate, as you
say. I think it's not unreasonable to expect to place
nore weight on certain conpanies. W did have a very
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t horough revi ew of our econonetric approach as part of the
Boston Gas Project and what cane out of that review was
that the main concern we had with our estimation technique
was heteroskedasticity and that we weren't correcting for
that and that again is going to be related to the

i nfluence that |arge conpani es have on the estinates.
Variance is going to be much higher, variance in the
error term would be rmuch higher for the |arger conpanies
relative to the smaller ones. W did correct that. | do
think that the heteroskedasticity corrected estimates do
lead to -- they do take care of a lot of the issue and the
inpact that those conpanies mght be having on the

esti mat es.

DR LAWRENCE: I'"'mnot famliar with the exact characteristics

of Boston Gas, but | suspect it's considerably |arger than
the New Zealand wutilities, it wouldn't be either the
smal l est or the third smallest utility in your sanple for

i nst ance.

DR KAUFMANN:  No, it's not. That's why we added the conpanies

to the sanple, we thought it was inportant to do that, and
you're right it's nmuch nore difficult to make good
inferences out there on the tails of the distribution Iike
that. But that is going to be reflected in the confidence
intervals and the T-statistics, they do tend to w den as
conpani es get further and further from the nean. So the
fact that we've got relatively wide confidence intervals
for these conpanies and they're still significant, in a
sense we're taking care of that issue through the

estimation technique.

DR LAWRENCE: You're partly addressing, | wouldn't say you're

necessarily taking care of it conpletely.
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If | could nove on to another point. "' m somewhat
surprised to see the very small nunber of operating

environment variables that you' ve included in the study.
W have in Vector's subm ssion, for instance, that they
think some of the key things that should be accounted for
in doing international conparisons are things |like col der
weat her, greater population density, no nmature gas
reticulation networks, access to abundant quantities of
gas and envi ronnment al consi derati ons.

On Monday we had M Janes, the CEO of NGC, nake the
observation that the US and New Zealand were very
different, particularly because of the influence of
climate in the US, nuch colder tenperature, particularly
in northern US | guess, and what he called a culture of
consunpt i on. I think what he nmeant by that was the
lifestyle characteristics.

I know when | lived in North Amrerica it was quite
unusual to see people in the winter having their houses
heated up to about 25 degrees wal king around in t-shirts
i nside when there's 4 foot of snow outside, it tends to be
very different lifestyle in the southern hem sphere where
you tend to heat your houses not near as nuch in the
winter and you actually where a junper inside in the
Wi nter. So those sorts of things are going to have an
i npact on the international conparisons that you nake.

I don't see how those sorts of very inportant
consi derations enter into your nodel when effectively the
only operating environment conditions you are including as

a neasure is one neasure of size and | think cast iron
pi pes or sonething. VWiile that mght be simlar for
inmportant for fairly simlar types of utilities, | think
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1 in the overall schene of things in regard to internationa
2 conparisons is probably a third order issue.
3 | appreciate there are statistical difficulties why
4 you mghtn't include sone of these things, but | think
5 you'd have to acknow edge they're very inportant in this
6 sort of study.
7 DR KAUFMANN: | do acknow edge that. I think a nunber of
8 these things are reflected, naybe not explicitly but
9 implicitly, like the wasteful sort of North Anerican
10 cul ture. If that's in fact true then that would be
11 reflected in volunmes and we' ve got volunes as an output in
12 t he nodel .
13 DR LAWRENCE: The difficulty there is that doesn't distinguish
14 between the operating environnent and, say, another
15 utility that's situated in the southern hem sphere that's
16 simlar to NGC or Vector but just happens to be |arger
17 You're probably aware in previous studies that have been
18 done of gas distribution networks people quite often
19 include things |like degree days as a neasure of those sort
20 of extrenmes of climate which is probably pretty inportant
21 to include.
22 DR KAUFMANN: That's right, we tested heating degree days as a
23 variable that didn't -- it wasn't significant, so we did
24 try that.
25 DR LAWRENCE: That probably reflects ny point, when you cone
26 to do a lot of these things econonetrically you're
27 actually running into a lot of multicolinearity problens,
28 and problenms in terns of estimation, where particularly if
29 you don't have a large nunber of years | guess, where
30 these things are essentially entering alnost like
31 constants, it's like a set of dumry variables alnbst. In
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other words you're not getting a lot of variation in these
key operating environment variables fromyear to year,
which makes it hard to estimate an econonetric cost
function that takes those things into account and cone up
with significant results, even though those sorts of
i nfluences are very inportant.

DR KAUFMANN:  Well, another thing that we have tried, which is

correlated with heating degree days, and we tried to do
this in New Zealand as well, but the data weren't there,
was frost depth. Frost depth, that's obviously going to
be correlated with heating degree days, but it has a nore
direct relationship to the gas distribution business which
is if you have a lot of frost then -- if you're operating
in an area where the frost depth is greater then that
tends to get into pipes and lead to |leaks and things |ike
that. So it tends to raise costs at the sanme tinme that it
mght tend to raise consunption, or be correlated wth
factors that raise consunption.

So we have control for influences like that in sonme of
our other US work. | agree sone of those things can be
i mportant. The data weren't there to inplenent those
types of variables in the New Zeal and cont ext.

| guess as a general matter | do agree that, l|ike I
said earlier, this is an inperfect science, we're never
going to get everything, we're never going to be able to
quantify every cost driver and get an independent estinmate
of how much every potential cost driver is independently
affecting cost. So it is inperfect and I think that's one
of the things you have to keep in mnd wth any
benchmar ki ng st udy. But having said that, | guess it's
really just a matter of nmgnitude of those inperfections
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relative to what we've done because we are picking up 97
percent of the variation in costs here.
LAWRENCE: You're wusing some statistical nmeasures to
reflect the characteristics of your cost function, but you
haven't really included the sort of information that we
would normally look at ourselves in doing econonetric
studies, and that is, for instance, a plot of residuals I
think is wusually your first line of exam nation of the
reasonabl eness of your nodel to try and identify outliers,
and it would be good if you included sonme of that sort of
information in your report.

But that leads nme to the next point that | was going
to make, or question | was going to ask you, and that is
from a Regulator's perspective it's very inportant that
these sorts of studies be transparent and reproducible,
and you've put up the translog cost function earlier and
you neke the statenent in your report that that is a
general form of translog cost function. W don't actually
see the exact estinmate equations that you' ve used.

You al so made the comment that it took one of your
staff a couple of nonths or something to inplenment the
het er oskedasticity adjustnent. I guess the thing that
concerns ne about econonmetric studies in this sort of
context, particularly in terms of reproducibility, is even
if you' ve got the sanme data set that the analyst is using,
there are so many ways in which the results can be
tweaked, if | can use that term or -- | nean quite apart
from that there are different econonetricians wll have
different ways of inplenenting their equations, they'll
use slightly different versions of the cost function,
they' Il include variables in a slightly different way and
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inportantly they'll have different error structures and so
forth which IS what you're talking about with
het er oskedasticity.

So al though you make the statenment in your report that
you think your approach gets away from being a black box,
so to speak, | think econonetric approaches in general
still suffer significantly from that in that they are
fairly subjective in many ways, and |I'd go a step further
and say, | think vyou'd have to agree, that any
econonetrician worth their salt given sufficient tinme can
usually cone up with a specification that's going to nake
even a relatively poor performng utility | ook pretty good
depending on how you specify things. In that sense
econonetric techni ques, they're neither particularly
transparent nor reproduci bl e.

I guess the second dinension relates to data. I
bel i eve your database is a commercial product that's not
normal |y made generally available, so even if we have the
exact specification of the econonetrics that you' ve
inplemented it still makes it difficult to reproduce; just

wondering if you wanted to conment on those observati ons.

DR KAUFMANN: In ternms of the econonetrics | don't agree that

it's possible, even for the nost gifted econonetrician, to
nmake a really bad conpany | ook good. There's only so nuch
you can do. Wat we find, and | don't nean that in a
pejorative or any sort of -- | wasn't putting any spin on
that, if an econonetrician was dedicated to making a bad
conpany | ook good they might be able to namke them | ook
better but you're never going to be able to nmake them | ook
gr eat .

There's an expression in the US, kind of a rural
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expression which is that you can put lipstick on a pig and
it's still a pig, and unfortunately | think that's true
about sone of these conpanies is that the underlying truth
is going to be invariant to the econonetric specification
that you choose. You can affect things on the margin, but
if a conpany's bad enough then it's going to continue to
| ook bad.

W find as we do this over and over again for a
nunber of clients that the sane conpanies tend to appear
over and over as the good perforners and the sane
conmpani es appear as the bad perforners. Even as we change
specification fromapplication to application as we update
the database, we do see simlarities in terns of who's
good and who's bad. So | wouldn't deny that if you're a
really dedicated, results-driven econonetrician that you
have sonme ability to influence the results, but | don't
think it's absolute, | just don't think that's the case.

In ternms of the database you're right, we have
devel oped that, we can nmake that available under very
strict confidentiality guidelines, we've done that in the
past, but we typically don't do that because, |'m sure you
understand, it's kind of a sensitive product and we don't
want to kind of just give that out.

DR LAWRENCE: W nmay conme back to you on that, we certainly

won't make a call on that at this stage.

| just wanted to -- | want to nake the contrast that
there is scope for delivering calculations of efficiency
usi ng the econonetric methods even fromthe sane dat abase.
| ndex nunber nethods are nore straight up and down in the
sense that it's nore transparent what's been done and it's
nore easy for a third party to cone in, use that database,
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use a general description of what's been done and
reproduce the results exactly. It typically won't be the
case with econonetrics.

Speaki ng of the databases, though, | just wanted to
nove on and ask you a couple of questions, because | note
we're running short on tine, on your database. You
mentioned in the report that you assenble the database
froma w de range of sources, | think you nmade that point
in your presentation as well.

I guess ny concern there is how confident are you that
you've been able to assenble these widely different say
consistently, and in particular have you gone back and
checked the data in your database, the US firnms that is?

DR KAUFMANN:  Yes, we typically have to contact the conpanies

directly to get the data and we do. All 40 conpanies, and
nore, | nean there are nore conpanies that we stay on a
consistent basis with in terns of actually collecting the
data so we're in constant contact with them and constantly
updating the database, so we do have a direct |ine of
comruni cation with the conpanies, and if we see a series
that don't look right, and that's one of the reasons we
|l ook to a couple of sources of data to the extent we can,
and in nost cases there are two sources of data, that
hel ps to provide sone context and sone ability to judge
whet her the data we're being provided are accurate or not
and we will followup with the conpanies to clear that up

DR LAVWRENCE: One thing that concerned ne about the way you've

constructed capital, the way you describe it in the report
is that you nmake a conmment that you weren't able to get
exactly the same approach given the US data you'd had
given the way the New Zeal and data is constructed, nanely

Gas Pipelines Inquiry: Draft Report 28 July 2004



66

PEG
1 using straight line depreciation whereas nost perpetual
2 inventory type capital neasures like the one | believe you
3 use are constructed using declining bal ance. G ven that
4 capital is a-- it's a pretty inmportant input in this
5 i ndustry, | was just wondering how confident you were that
6 your US approximation is consistent with the New Zeal and
7 dat a.
8 DR KAUFMANN: |'m not sure what your concern is, because we do
9 have a capital cost treatnent and a depreciation rate that
10 is based on a straight line depreciation and so we've
11 constructed that for the US to be a straight Iline
12 depreciation which is the sane thing that they use in
13 New Zeal and. The one thing we couldn't do and we'd never
14 be able to do, is the sort of inventory based approach
15 towards developing the initial capital stock, the ODV type
16 capital neasure; so we haven't done that and we coul dn't
17 do that, but we do base that on a series of capital
18 addi ti ons, again going back 20 years, book value additions
19 that we apply straight line depreciation to which | think
20 reduces the concerns with conparability.

21 DR LAWRENCE: You mentioned in your presentation about the

22 1983 starting point 20 years; we're actually hearing
23 yesterday from a nunber of the presenters that the
24 pi pelines here have an estinated life of 65 years, so 20
25 years is a relatively short period conpared to overal
26 | ength of the pipeline, which nmeans you're going to have a
27 certain degree of inconsistency in the way, or non-
28 conparability in the way the two capital stocks are
29 const ruct ed.

30 DR KAUFMANN: oviously we'd like to go back 6,500 years,
31 that's not feasible. But what we do is we apply to the
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benchmark year, the 1983; we don't just take that as --
that nunber in and of itself is not the starting point for
t he anal ysis. Wat we do is we apply, you're probably
famliar with this -- a triangularised wei ghted average of
asset price indexes to that capital stock and that's a way
to deflate it and to reflect the pattern of additions and
a pattern of depreciation up to that point, up to that

benchmar k year
What we use is we use a 40 year life of asset --
40 year triangularised weighted average which then
reflects 40 years of asset price inflation that are
weighted in a different way to reflect, according to the
triangul arisation forrmul a which you can show i s equi val ent
to a straight line depreciation rate. That's kind of a
roundabout way of saying that | think we do reflect
implicitly in our nmethods not just the 20 years of
additions, but the 40 vyears of additions that are
reflected in the benchmark. W're treating those in a

consi stent way with respect to depreciation

DR LAWRENCE: Yeah, but as | understand it you, by necessity,

have to use sone type of historic cost as your starting

point in constructing your asset value in 1983.

DR KAUFMANN:  That's right.
DR LAVWRENCE: Then you'd use a perpetual inventory nethod from

t here on.

DR KAUFMANN: Ri ght.
DR LAWRENCE: Whereas the New Zealand data is constructed in

quite a different way, in that it's like a current
val uation when the ODV is done. That's going to introduce
some degree of non-conmparability, in fact 1'd argue a
potentially significant degree  of non-conparability
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1 between the capital stock series for the US and

2 New Zeal and.

3 DR KAUFMANN:  It's definitely different and there is really no
4 way that we can control for that.

5 DR LAWRENCE: | have a nunber of other questions, Larry, but |
6 think |'ve covered the main ones, so given the tine
7 constraints.

8 CHAIR Ask himto have them responded to in cross-submn ssion

9 rather than here if you want. Do you want to at |east put
10 them on the table and ask Dr Kaufmann to come back on
11 them We mght suggest, Dr Kaufnmann, that Dr Law ence put
12 the questions to you but you respond to them in cross-
13 subm ssi on because we've got an issue with tine, but we do
14 want to give you the opportunity to respond to any
15 guestions that we m ght have.

16 DR KAUFMANN:. That woul d be fine.
17 DR LAWRENCE: One of those is | think you ve nade the point in

18 regard to our study that we weren't able to construct a
19 system capacity variable and it would be desirable to do
20 that, it's obviously hard to do that given the available
21 data and | notice you' ve used the sinple kilonetres or
22 mles of line as the proxy for system capacity in your
23 st udy. It would obviously be desirable to have a system
24 capacity neasure in there that took account not only of
25 length but also size of pipe and pressures and the Iike.
26 It would be interesting to get your thoughts on what
27 i nplications that approximation are for your estinmates.

28 The second point was covered by the Chair earlier
29 related to using the Ml bourne construction price as a
30 proxy for New Zeal and costs. | was very surprised by your
31 finding that the results are fairly insensitive to that,
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because being a capital intensive industry the price of
capital is going to enter into your -- the construction
price of capital is going to enter into your capital price
that you include in your cost function, it's going to have
a fairly mjor influence on that variable that you
actually use in the cost function.

So | would have thought that it was potentially
sensitive to the construction price that was used, and |
have a nunber of concerns as to how representative
Mel bourne construction costs, how accurately they reflect
New Zeal and construction costs, given differences in the
size of the Mel bourne nmarket, for instance, higher growh
rates that have been experienced in Australia and quite a
nunber of other factors. So perhaps it would be useful to
do sone nore sensitivity analysis if possible on the
influence of that variable. That's all ny questions for

now.

CHAI R "Il just see if their are further questions from

anyone el se.

MR SELL: As with Dr Lawrence's questions and in the interests

of time | think 1'd be happy if these were answered in
Cross- subm ssi ons. My first question is really follow ng
up on a question that Comm ssioner Stevens asked you about
maki ng sure that the scope of the businesses that you're
conparing in the US is equivalent to the scope of the
busi nesses here in New Zealand. | think you answered the
guestion by tal king about how sone of the US businesses
were electricity and gas business, but | didn't hear a
very clear answer about the scope of the gas businesses.

| guess the point I'mgetting at here is the fact that
these are distribution businesses and they don't really
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have a retail activity, certainly not on the scale down to
the mass market of the retail activities of the US
busi nesses. | guess what |'mwondering is whether for the
US busi nesses you had cost data from which you were able
to easily isolate the distribution-only activities, or
whet her you had to do sone sort of allocation process.
KAUFMANN: That's right, | can answer that now, that
doesn't have to be a cross-subm ssion; the cost definition
that we conputed was in fact designed to be consistent
with the definition of distribution in New Zeal and, so we
did take out the cost of retailing, we took out neter
readi ng, we took out custoner information and service, we
took out billing and collection, all that kind of stuff.
W did have detail on that data for the US and all that is
taken out of the cost neasure and the costs that we used
in the econonetric study. So we are estimating the cost
drivers associated with distribution and not distribution

and retail.

MR SELL: Thanks for clarifying that.

Second question is on capital base that you used and
it's really a followon from the question Denis asked
earlier about the ODV valuations that are used here. I
must admt |I'mstill a little bit confused about how the
capital base has been determned in your study for the
New Zeal and businesses vis-a-vis the US businesses. I
guess it's not clear to me. | understand that for the US
you've been able to build up the capital base using
hi storical data. For the New Zeal and busi nesses | guess
" massum ng that you didn't have access to the sane |eve
of historical data and you probably had to use sonething
like the ODV val uations. If that were the case | don't
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1 understand the significance of the capital cost indices
2 that you use, the Ml bourne index that you used.
3 DR KAUFMANN: What that is, the ODV valuation that's a stock.
4 What we need to do is we need to devel op a cost associ ated
5 with that stock and we needed to do that for both the US
6 and the New Zeal and conpani es and since we're going to be
7 conparing the New Zeal and conpanies to the US conpani es we
8 have to find a way to link the two. So that's where those
9 el ements conme in about the return on capital, depreciation
10 and the construction cost which is a way of deflating the
11 capital neasure and since we need to link that -- the
12 price of construction to both, on a levels basis in the US
13 to New Zeal and, that's where the Richardson construction
14 cost factors cone in. W only had those for Ml bourne,
15 and a couple of other cities in Australia | believe, but
16 not hing i n New Zeal and.

17 MR SELL: Okay, maybe in the interests of tinme we could just

18 as you if you're able to explain those adjustnents a
19 little nmore in your cross-subm ssion, because | guess the
20 maj or concern we would have is that we're conparing
21 perhaps historical cost asset bases fromthe US with what
22 are effectively replacenent cost asset bases being used
23 here in New Zeal and.

24 My third question is, |I'maware you' ve done studies in
25 the Australian context, and | would presune that those
26 were using the simlar econonetric nodel that vyou' ve
27 described to us today to conpare Australian utilities with
28 US utilities and | guess we'd be interested in the results
29 of those, because potentially | guess it gives us an
30 opportunity to triangulate, if you like, and conpare the
31 Australia versus New Zeal and study that Dr Lawence has
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done. Any information that's in the public arena that
you're able to share with us on that would be helpful.
Again |I'msure in your cross-subm ssion.

DR KAUFMANN: I"mcertainly willing to do that, we do have a

nunber of things in the public domain. | know, and |'1I
mention this in nmy response in the cross-submssion, |
would definitely interpret those wth sone caution,
because as | discussed in the presentation we've nmade a
nunber of refinenments in our nmethod, in fact we're always
updati ng and upgradi ng nethods, and the heteroskedasticity

adjustment was the biggest sort of wupdate and | don't
believe any of our Australian work reflects that. So it
wll be different in that sense and that's a very
significant difference. "Il talk about that in ny
response.

CHAlI R We do need to break now, Dr Kaufnann, but | wanted to

ask you one question, and that is whether we use your
benchmar ki ng work or we use the work done by Dr Law ence,
or sone variation of one or the other or both, you will be
aware that in the Draft Determ nation we tal ked about the
benchmar ki ng study being indicative rather than definitive
information and in the end we didn't factor it in in any
way to quantitative anal ysis.

| guess the question we're left with is interesting as
these debates are, but a judgnment to be nade about the
weight to be put on information that conmes out of one
benchmar ki ng study or another. I'd like to hear your
t houghts on that natter because at the end of the day we
can debate everything here around the approach and
specification and the reliability and all sorts of other
i ssues, but then we nust go away and deci de what weight
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1 will we put on the evidence that conmes out of it.
2 So | wondered if you had any thoughts on that, and
3 "1l use ny prerogative of the Chair and ask you to
4 respond now rather than in cross-subm ssions.
5 DR KAUFMANN: Thoughts on the weight in general that you
6 should place on benchmarking studies, 1is that your
7 question?
8 CHAIR Yes, well in the context of this inquiry.
9 DR KAUFMANN: | don't want to punt on that question. | know
10 this is a conplicated inquiry and | know vyou're
11 considering a lot of different issues and |I'm really not
12 up to speed on the full debate, on the full set of issues
13 you're considering. So it is difficult for nme to say how
14 much wei ght you shoul d pl ace on benchmarki ng as opposed to
15 the other evidence you're considering because | don't
16 really know what that other evidence is. | don't know,

17 does that satisfy you?
18 CHAIR  Not particularly no, but | accept that you nmay not be

19 aware, so perhaps we'll ask you to give a consideration
20 once you've had a chance to see and cone back. I think
21 because of your experience in forums such as this the
22 Conmi ssi on woul d val ue hearing your considered response to
23 it, and at the end of the day this discussion has been
24 very interesting, but the real issue is going to be how
25 much wei ght do we put on any bit of the evidence before us
26 and what would be the considerations that would lead us to
27 deci de one way or the other about how nmuch weight to put
28 on different bits of evidence.

29 You've presented a set of evidence and | think it
30 probably is appropriate to ask you, given the questions we
31 have to answer, how should that evidence be used and how
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much confidence can we put on it in the context in which
we're trying to use it. So I'lIl ask you to |look at the
context a little nore widely and possibly conme back to us
on that.

| do need to have a break now, particularly for the
transcripter. I would like to thank you, Dr Kaufnmann, |
always find it a very significant benefit to the
Conmi ssion to have access to your expertise and advice, so
we are grateful to you once again and we've gone a bit
over tinme, so | hope that hasn't caused you any
difficulties.

We'll look forward to your cross-subn ssion. I know
there's a nunber of issues we haven't had tine to discuss
here but hopefully we'll get a conprehensive response from
you on the outstanding issues, so we'll thank you and al so
Vector and NGC for sponsoring the work that you've done
for the inquiry. So with that we will break until 5 past
11, please, when we resunme wth Powerco. Thank you very

much.

Adj our nnment from 10.50 to 11.05 am

* k%
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