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Responses to Energy Probe Interrogatories

M1-EP-1
Reference: Exhibit M1 Page 6

Preamble: Hydro One Networks is expected to file a Custom IR proposal for its principal
transmission operations in the near future. This proposal is likely to be supported by the same
or similar (e.g., updated) transmission productivity and benchmarking research. In addition, the
revenue cap index chosen in the proceeding may be used to escalate the Company's 2019
revenue requirement.

Question:

a) Confirm this would be Hydro One Transmission’s first IRM.
b) Please explain if PEG agrees that Hydro One SSM a revenue cap is appropriate from the
other options available in the RRFE.

Response to Energy Probe-1: The following response was provided by PEG.

a) PEG confirms its understanding that this would be Hydro One Transmission’s first
multiyear IRM (or Custom IRM).

b) PEG believes that price caps and revenue caps both warrant consideration for a power
transmission IRM. However, it is not contesting HOSSM’s proposal to use a revenue cap.
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M1-EP-2

References: Exhibit M1 Page 10; Regie Decision- R-3897-2014A-0167 Dec-Dec-2018; D-2017-

0143 Section 3.4.1

Preamble: “Our X factor recommendation (for HOSSM) is to combine a -0.34% base productivity trend
drawn from our U.S. MFP research for the full sample period with a 0.30% stretch factor. With rounding
this produces an X factor of 0.00%.

Question:

a) Confirm PEG’ findings on Base productivity, Stretch Factor and X-factor for Quebec
Hydro Transportation (HQT).

b) Please summarize the data set used for HQT and the main differences to the Dataset for
Hydro One SSM

c) Please list and discuss the major considerations resulting in different Stretch and X
Factor recommendation for HQT and Hydro One SSM

d) Confirm that in its Decision regarding HQT, the Regie determined that a Stretch Factor
was appropriate resulting in an X Factor of 0.3%.

e) Please provide an opinion if the judgemental factors leading to the Regie Decision

regarding Stretch Factor are/are not applicable to HO SSM, including, First Generation
IRM, Revenue Cap RCl, treatment of Capital etc.

Response to Energy Probe-2: The following response was provided by PEG.

a)

b)

In the Quebec proceeding to develop an IRM for Hydro-Québec Transmission, PEG has
undertaken research and testimony for the Association Québecoise de Consommateurs
Industriels d’Electricité. PEG recommend a 0.20% base productivity trend and a 0.20%
stretch factor, which combine to create a 0.40% X factor. However, this is in the context
of an index that escalates allowed OM&A revenue, not total base rate revenue. The
Régie had previously decided to continue cost of service regulation for capital revenue.

PEG was able in that proceeding only to undertake a preliminary study of transmission
OM&A productivity using US transmission data. The dataset was an early version of
that later used for the Hydro One SSM work.

In the Hydro One SSM proceeding the multifactor productivity (encompassing both
capital and OM&A inputs) trend of transmission utilities rather than the OM&A
productivity trend is the key issue. Also, no statistical benchmarking study was available
on the cost performance of Hydro-Québec Transmission whereas in this proceeding
there is such a study for Hydro One.
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d) Not confirmed. In the proceeding to develop an IRM for Hydro Québec Distribution a
0.30% X factor was chosen by the Regie. No stretch factor was itemized in this decision.

e) PEG does not agree with the Regie’s decision not to specify a stretch factor, especially
inasmuch as this was a first generation IRM and there was no convincing evidence of
Hydro-Quebec’s superior cost performance.
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M1-EP-3
Reference: EB-2018-0218, Exhibit A Tab 4 Schedule 1 and Table 1.

Preamble: The proposed weighting of 14% labour and 86% non-labour is supported by the
recommendation provided by PSE in the study provided in EB-2018-0218.

Hydro One (also) believes that it is appropriate to apply the same input price indices that are
used to set theis Inflation Factor for electricity distributors in Ontario to its transmission
business.

Question:
a) Please provide a summary of work done on the Inflation Index (I) for IRM by PEG in
Quebec and Ontario. Specifically include the recommended weightings.
b) Comment on the weightings proposed for HO SSM.

Response to Energy Probe-3: The following response was provided by PEG.

PEG is comfortable with Canadian-style inflation measures which take a weighted average
of macroeconomic and labor price inflation. The weight should reflect the share of labor
OMG&A expenses in total cost or OM&A expenses, whichever is applicable. PEG believes
that the weightings on labor proposed by HQT and Hydro One HOSSM are in the ballpark
of reasonable.
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M1-EP-4

Reference: Exhibit M1, p.18

Preamble: “We calculated indexes of the transmission OM&A, capital, and multifactor
productivity of Hydro One Networks and each U.S. utility in our sample.” (p.18)

a)

b)

d)

e)

f)

g)

h)

Having regard to the data requested by Energy Probe that PEG provided on Monday
February 25, please confirm that PEG’s sample of U.S. utilities consists of 48 such
utilities.

Please confirm/disconfirm that PEG sought to calculate annual total-factor productivity
(“TFP”) growth rates for each utility in its U.S. sample for the years 1996-2016 inclusive.

Please confirm/disconfirm that PEG was not able to calculate 21 years of annual TFP
growth rates for five utilities in its U.S. sample, with the result that full TFP results are
available for only 43 of those utilities.

Please confirm/disconfirm that the following table correctly shows PEG’s annual TFP
growth rates for those 43 utilities for which full data are available.

Please confirm that the table contains 903 observations of the annual TFP growth rate.

Please confirm/disconfirm that PEG’s TFP growth rates as shown in the table are
logarithmic growth rates.

As shown in the right-hand column of the table, Energy Probe has calculated the
average annual TFP growth rate for each of the 43 utilities for which full data are
available for the period 1996-2016. Please confirm/disconfirm that these row averages
are correctly calculated and that the average of the row averages is -0.216% as shown.

As shown in the final row of the table, Energy Probe has calculated the average of the
annual TFP growth rates for each year of the period 1996-2016. Please
confirm/disconfirm that these column averages are correctly calculated and that the
average of the column averages is -0.216%.
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Response to Energy Probe-4: The following response was provided by PEG.
Response:
a. Confirmed

b. Confirmed

c. Several observations were unintentionally dropped from the calculation of final results
due to several missing values that were not corrected in the productivity database. PEG
confirms that they did not calculate these values due to an error on their part. PEG does
not confirm that they were unable to do so. Please see their response to part i of the
Hydro One SSM IR 6 for revised productivity results that include the cited missing
observations. PEG has additionally updated the analysis presented in the remaining
guestions with their updated results so that Energy Probe will not have to repeat this
work.

d. PEG confirms that the numbers presented are consistent with what they provided.
Corrected results are provided below.

e. Confirmed.
f. Confirmed. Corrected growth rates are provided below.
g. Confirmed. Corrected results are provided below.

h. Confirmed. Corrected results are provided below.
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Logarithmic Growth Rates

1996 1997 1998 1999 2000 2001 2002 2003
248%  4.48% -2.68%  471%  217%  A417% -4.28% -415%
477% -126%  7.35%  6.95% -351%  3.87%  4.59%  2.28%
460% -2.60%  647%  0.70%  552%  3.58% -2.92%  2.64%
6.09%  104% -1.08%  237%  0.52% 200% 2.83%  011%
1.69% 4.82% 1.04% 4.63% 2.85% 0.80% -0.97% 1.72%
067% -015%  3.95% -0.18%  2.81%  152%  4.20%  1.12%
262% -179%  591%  216%  0.70%  4.31%  372%  231%
253%  347%  803%  4.26%  003%  316% -0.63%  5.87%
0.63%  681%  132%  7.15% -0.42%  263%  213% -3.91%
042% -2.75%  4.95% -3.81% -173% -8.26%  7.33%  247%
2.48%  676%  489%  9.03%  227%  646% -7.43% -0.62%
059%  0.89% -0.74%  3.49% -113%  471% -2.78%  3.01%
-116%  7.38% -0.03%  2.35%  177% -263% 13.58%  0.22%
353%  331% -127%  050%  889% -10.03% 11.35%  637%
075%  301%  7.38%  3.23% -038%  120%  3.03%  230%
085%  4.73% -6.00%  7.53%  539% -855%  259%  176%
7.36% -216%  0.02%  378%  143%  3.38% 0.11%  4.62%
6.15%  215% -8.02%  9.48%  3.59% -471%  2.70% -10.68%
248% -0.27%  5.65%  2.80% -2.89% -0.82% -0.14% -170%
156% -0.42%  3.87%  570%  7.70%  2.34%  458%  3.24%
0.49% 2.93% 3.41% 2.27% 1.24% 2.10% 1.23% 3.05%
935%  7.65%  0.07%  0.92%  271% -244%  6.60%  2.01%
243%  287%  257% 513%  4.24% -4.41%  4.22%  4.98%
1.50% 5.38% 1.75% 5.40% 2.99% -0.20% 1.90% -2.08%

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 Average
-0.33% 3.06%  -4.89% 2.46%  -6.32% 7.61% 1.40% 0.83% -1.92% -1.49% -3.82% 0.00%
-0.03%  -1.06% 1.67% 111%  -0.59% 3.79% -441% -3.77% 0.34% 1.00%
-4.77%  -1.79%  -2.08%  -9.53%  -2.72% 0.90%  -0.11% 2.46%  -3.77% 0.08%
-4.88%  -0.15% 0.38% -3.42% -1.82% 2.82% 0.05% -1.18% -3.58%  -0.48%
-4.95% 7.35% 0.79%  -8.94% 1.49% 2.29% 3.70%  -0.50% 6.94% -0.37%
-2.11%  -5.85% -0.24% -1.33% -9.58%  -8.81% 4.20% 12.74%  -4.25%  -0.14%
3.19% -3.63% 5.17% 7.82% -13.56%  -7.48% -2.80% 11.82%  -2.34% 0.71%
10.69% -15.84% 7.46% 2.72% 0.70% 197% -2.68% -2.93% -1.60% 0.95%
0.97% 3.23% 3.21% -0.81% -4.23%  -3.32% 0.19% 4.03%  -1.49% 1.43%
4.95%  -4.21% 3.58% 2.25%  -3.22% 3.52% 0.94%  -539%  -3.76% 0.02%
-8.52% -31.59% -1.26% 1.65% 1.52% 178% -4.82% 1.92% -7.91%  -3.16%
-3.39%  -1.72%  -5.10% 4.75%  -2.11% 8.66% 142% -213%  -0.31% 0.25%
-10.05% 8.75%  -4.68% 0.27%  -2.23% 0.42% 0.41% 0.15% 0.06% 0.84%
-14.16% 2.81% 517% -11.41% -2.68% -4.53%  -2.98% 1.89% 6.19% 0.16%
1.94%  -0.12% 6.34% 6.17%  -2.74% 0.65%  -3.66% 1.67% 0.45% 1.15%
-8.69% 217% -1.56% -1.69% -0.10% -5.28% -2.61% -3.97% -4.08% -0.74%
1.13% 0.19% 0.82% 0.03%  -2.15% 1.97% 2.15%  -3.54%  -1.59% 0.85%
11.47% 2.07% -4.74% -7.13% 0.71%  -6.56% -6.32% -0.42% -21.35% -1.38%
-5.30%  -0.71% 0.52%  -5.96%  -3.11% 4.22%  -0.96% 0.14% 4.58%  -0.25%
-4.42% 7.76% 1.58% 1.47% 4.28% -2.53% -0.39% 451%  -6.92% 2.09%
0.63% 0.25%  -3.20% 0.45% 0.52% 4.11% 2.98% 1.05% 0.57% 1.48%
5.00% -10.14% 6.68% -5.04% -0.28% -13.56%  -8.22% 0.82%  -9.55%  -0.80%
-1.61% 1.89% -2.15% -9.30% -0.70% -2.11% 1.96% -0.43% 0.41% 0.85%
-5.59% 0.96% 3.16%  -9.48% 0.90% -2.54% -1.19% -2.98% -5.61% 0.04%
-8.47% 19.87% -32.87%  -2.36% 0.54%  -2.42%  -6.76%  -3.58% -4.95% -1.52%
-12.99% 1.05% 3.63% 1.20% 0.25% -10.61%  -6.35% 143%  -6.54% 0.16%
6.19% -4.84% 5.91% 3.37% -11.69% 16.99% -24.96%  15.04% 3.92% 1.79%
-4.95%  -2.41%  -4.36% 1.97% 6.23%  -0.42%  -7.03% 2.49% 8.02%  -0.94%
-6.17%  -4.75% 5.08% -5.38% 2.53%  -3.05% 7.33% -3.70% 0.70% 1.41%
-5.98% -6.79% -3.76% -0.83% -4.03% -3.23% 2.21% -11.01% -10.36% -1.13%
-5.64% 4.96% 2.81% -9.58%  -2.23% -1535% -5.74% -19.24% 133% -0.47%
-2.77% 0.06% -0.30% -14.82% 0.57% 5.35% -1.56% 2.08%  -3.98% 0.63%
1.10% -2.07% 0.05%  -0.64% 7.40%  -6.95% 3.68% -0.35% 2.67% 1.46%
-1.82%  -3.51% 0.74%  -4.06% -1.51% -3.88% -2.38% -4.35% -3.98% 0.69%
5.99% -7.78%  -7.78%  -2.37% -14.28%  -3.46%  -532% -18.66% -23.97%  -0.96%
-0.95% 6.22% -6.31% 6.38% 0.04%  -4.58% 1.96% -3.53% -2.39% 0.61%
-4.66%  -3.12%  -6.51%  -2.73% 3.20% -20.08% -4.19% 0.13% 0.10%  -0.65%
-3.87% -15.87% -6.38% 0.32%  -4.86% 1.89% -6.86% -1.02% -13.68%  -2.46%
1.84% -7.31% 0.64% 7.36% -0.37% -6.09% -15.36% 0.17% 5.81% -0.68%
-1.01%  -5.22%  -6.14% -3.21% -0.06% -60.35% 4.30% -6.08% -3.73% -4.85%
-4.28%  -2.70%  -3.40% 1.16% -3.81%  -1.39% 111%  -554%  -3.16%  -0.90%
-1.05%  -6.57% -7.02% 136% -0.94% -10.69% -15.55% -5.62% -7.46%  -1.94%
-14.55% 0.85%  -5.11% -14.96% 2.44%  -9.56% 0.79% -1.94% -0.88% -1.91%
5.93% -3.53% -871% 0.63% -7.01% -9.27%  -5.05% -21.74% -10.75%  -2.59%
147% -0.76%  -4.65% -1.42% -3.25% -0.39% 0.07% -0.70%  -3.03% 0.13%
3.91% 3.38% 4.47% 2.96% 5.74% 0.83% 3.61% 5.72% 0.05% 9.66%  -8.93% 4.33% -1.08% -4.90% -0.65% -0.32% -5.20% -8.09% 0.82%
-21.79%  31.86%  -0.47%  -2.06% -1.37% 11.77%  -0.65% 5.76% 0.61% 8.79%  -3.54% 6.46% 510% -2.33% -1.45% -1.49% 1.03%  -4.55% 1.95%
Average 1.56% 3.10% 2.63% 3.04% 1.04% 1.88% 3.15% 123%  -3.46% 0.75% 135% -031% -174% -199% -1.24% -1.54% -1.67% -3.58% -2.39% -1.60% -3.22% -0.1441%

3.68% 2.86% 7.28% 811%  -3.09% 8.39% 5.51% 3.27% -36.69%
1.76% 6.09% 177%  -0.42%  -8.33% 8.20% 1.30% 2.17% -17.73%
1.22% 7.67% 2.46% 173% -214% -0.16% -3.38%  -5.79% 0.00%
-3.42%  -4.79% 3.06% 4.64% 1.65% 2.57% 3.82% 134%  -0.39%
2.64% 4.44% 3.67% 4.38% 0.13% 3.93% -4.64% 0.18% 2.32%
1.82% 3.61% 4.39% 0.20%  -0.89% 2.00% 12.24% 1.58% 4.80%
-1.80%  -1.10% 5.47% 1.26% -3.57%  -3.18% 1.08% 4.52% 2.76%
11.33% -1.85% -1.65% 5.34% 1.87% 7.43% 5.30% 5.41%  -9.25%
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M1-EP-5
Reference: Exhibit M1, Page 11/55

Preamble: A January 2017 staff report on productivity from the U.S. Bureau of Labor Statistics®
calls the period 2007-2009 (“the Great Recession”) the worst American recession since the
Great Depression and states that the U.S. economy has been recovering from this historic
decline for 7 years and is now in the midst of one of the longest business cycles of the post-
World War |l era.?

That report also states:

“During the current business cycle, which started in the fourth quarter of 2007, labor
productivity has grown at an annualized rate of 1.1 percent. This growth rate is notably low
compared with the rates of the 10 completed business cycles since 1947 —only a brief six-
quarter cycle in the early 1980’s posted a cyclical growth rate that low.”3

“Also noteworthy is the output growth rate of the current cycle: at 1.4 percent, it is the
second-lowest output growth rate of the historical period and well below the average-cycle
output growth rate of 3.4 percent.”*

The report further states:

“Now let us look at the productivity growth data of the current business cycle. Why are we
looking at business cycles, you may be wondering? This is because, being based on the
highly cyclical output and hours data, productivity data tend to possess a cyclical element...
Thus, it makes sense to compare periods that take this feature of the data into account and
that each contain one recession and one expansion. This approach allows for consistent and
standardized comparisons of productivity trends through time.”>

Question:

a) Does PEG agree with the final paragraph above that productivity data possess a cyclical
element due to the influence of highly cyclical output data?

1 U.S. Bureau of Labor Statistics. “Below trend: the U.S. productivity slowdown since the Great Recession”,
Beyond the Numbers, Vol. 6, No.2, January 2017.

2 ibid, p.1

% ibid, p.3

4 ibid, p.3

S ibid, p.2
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b) Does PEG expect that PSE’s productivity results for its sample of U.S. utilities in its
sample period 2004-2016 would reflect the severe but short downturn in 2008-9 and
the very slow recovery in U.S. output growth and labour productivity thereafter?

c) InPEG’s view, does PSE’s study period 2004-2016 contains a sufficient number of
periods, each containing one recession and one expansion, to permit “consistent and
standardized comparisons of productivity” as suggested in the U.S. BLS article?

d) The above-cited U.S. Bureau of Labor Statistics study identifies twelve business cycles of
varying length since 1947.% Does PEG believe that its study period 1995-2016 contains a
sufficient number of periods, each containing one recession and one expansion, to
permit “consistent and standardized comparisons of productivity” as suggested in the
U.S. BLS article?

Response to Energy Probe-5: The following response was provided by PEG.

a) PEG agrees that productivity can vary with business cycles. This is chiefly due to cyclical
fluctuations in the demand for services that cause fluctuations in capacity utilization.
The importance of this effect depends in part on the weight on system use in the output
index.

b) The recovery of the economy from the recession of 2008-9 has been slow and this has
probably affected U.S. transmission utility productivity growth.

c) A disadvantage of PSE’s sample period is that it covers only one business cycle that was
characterized by an unusually slow recovery.

d) The PEG sample period covers two business cycles.

%ibid, Chart 1, p.3
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M1-EP-6
Reference: Exhibit M1, p.18

Preamble: Based on the column averages in the last row of the table shown above, Energy
Probe has created the following chart:

ANNUAL TFP GROWTH RATES
PEG U.S. SAMPLE (43 Utilities)
Average Annual Logarithmic Change

4.00%

3.00%

2.00%

1.00%

0.00%

-1.00%

-2.00%

-3.00%

-4.00%

-5.00%

a) Does PEG agree that TFP growth in the transmission industry was strong and positive in
the years 1995-2003 and 2005-20067

b) Does PEG agree that TFP growth was strongly and continuously negative throughout the
balance of its study period 2007-20167

c) Does PEG agree that the period 2007-2016 includes the period that the U.S. Bureau of
Labor Statistics describes as the worst American recession since the Great Depression
and that the U.S. economy has been recovering from this historic decline for 7 years
without returning to its previous peak even as recently as of January, 20177
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d) Would PEG agree that negative TFP growth over its sample period is not a long-term
historical trend but rather a result of offsetting cyclical peaks and troughs in its study
period?

Response to Energy Probe-6: The following response was provided by PEG.

a) PEG acknowledges that the transmission industry achieved strong productivity growth in
some of the earlier years of its sample period.

b) Productivity growth was more typically negative in the later years of the sample period.

c) The severe recession and unusually slow recovery have probably slowed transmission
industry productivity growth. However, other factors were also at play that included
the ramp up of conservation and demand programs, the Energy Policy Act of 2008, and
the adoption by many utilities of formula rate plans.
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M1-EP-7
Reference: Exhibit M1, p.18

Preamble: Energy Probe has converted the logarithmic percentage changes in the table above
to their corresponding annual percentage changes. Those changes are shown in the table
below.

1% 1997 1998 1999 2000 2000 2002 2003 2004 2005 2006 2007 2008 2009 2000 2001 002 2013 2014 2015 2016 AVERAGE
251%  A5T%  -264%  487%  221%  425% -420% -4.07% -2.09% -134%  -0.2%  3.22% -488% 260% -6.11% 7.99% 142% 0.83% -1.85% -1.49% -3.77%  0.09%
4.89% -126%  7.66% 7.21% -3.45%  3.94%  470% 230% 0.08% -6.02% 587% -0.57% -0.03% -1.05% 168% 110% -059% 3.86% -3.84% -3.94% 0.64%  110%
441% -3.08%  6.56%  0.48%  5.54%  3.49% -343%  234% -7.22% 217%  783%  182% -4.98% -200% -226% -951% -2.88% 0.82% -0.22% 241% -391% -0.08%
638% 104% -L07%  240% 051% 200% 287% 011% -140% -133% -5.50% -3.7%% -477% -0.15%  039% -337% -180%  286% 0.06% -L17% -3.51% -0.44%
169% 5.08% 105% 476% 291% 0.84% -0.95% 174% -27.06% -17.26% 18.30% 177% -4.83% 7.56% 071% -852% 150% 232% 377% -0.49%  7.10%  0.09%
068% -0.12% 404% -0.15% 286%  155% 432% 113% 0.08% 3.22% 156% -6.21% -2.00% -577% -023% -132% -9.14% -843% 4.58% 13.63% -4.10%  0.01%
265% -L77%  6.0% 225% 0.70% 443%  3.84%  234% -5.05% 5.60% -4.54%  2.66% 3.15% -330% S547% 791% -1266% -6.95% -281% 12.26% -2.21%  0.95%
249%  354%  83%  440%  0.04% 321% -061% 6.05% -189% -450% 7.20% -270% 1L67% -14.36%  7.79%  280% 087% 175% -247% -248% -204% 115%
0.63% 7.08% 138% 7.44% -039% 266% 216% -3.82% -459% -3.50% 14.96% 7.69% 1.03% 332% 312% -085% -421% -319% 0.20% 4.01% -153%  1.60%
042% -27% 507% -357% -L72% -7193% 7.60% 245% 297% 001% 10.06% -855% 5.06% -4.18% 3.60% 232% -3.17% 3.59% 0.95% -5.25% -3.64% 0.16%
245%  7.020%  S01%  951%  2.29%  6.70% -7.16% -062% -731% -117% -843% -17.41% -812% -27.23% -1.03%  138% 151%  180% -4.95%  174% -7.61% -2.69%
059% 090% -0.74% 3.61% -113%  484% -274% 3.05% 575% 097% -4.06% -3.63% -3.38% -151% -473%  3.40% -209% 9.04% 213% -277% -0.33%  0.34%
115%  7.66% -0.04%  241%  180% -259% 1454%  022% -234% 4.88% 5.24% -4.28% -9.56% 9.15% -387% 0.16% -206% 019% 034% 021% -0.07%  0.99%
0.76% 3.08% 7.58% 3.28% -0.38% 121% 3.07% 233% -711% 074% -531% 5.27%  197% -0.11%  657%  641% -271%  066% -358% 167% 0.48%  1.23%
087% 486% -5.80% 7.87% 5.55% -8.19% 262% 180% -233% 121% 9.32% -5.54% -833% 220% -154% -168% -0.10% -5.14% -257% -3.87% -4.00% -0.61%
769% -L14%  0.02%  385%  1.44%  3.44% 0.12% 475% -0.87%  243% -119% 0.66% 0.87% 0.39% 0.89% 0.10% -205% 201% 200% -3.52% -155%  0.92%
637%  217% -171%  9.95%  3.70% -461%  278% -1012% -0.02% -056% 4.86% -114% 12.06% 225% -4.56% -6.90% 0.66% -6.33% -6.07% -047% -19.25% -1.09%
258% -0.27%  5.84%  286% -283% -081% -0.14% -169% -538% 111% -185% 3.19% -5.17% -0.84% 053% -579% -289% 432% -0.80% 0.08% 4.69% -0.15%
157% -0.42% 396% 5.88%  8.00% 2.38%  466% 3.29% -030% 1137% -0.55% 037% -4.29% 801%  155%  146%  437% -249% -039% 462% -6.70%  2.21%
051% 2.98% 350% 231% 127%  213%  124% 3.13% -1268% -0.34% 0.72% 2238%  0.63% 0.24% -3.15%  044% 053% 419% 3.02% 105% 057%  1.65%
987% 8.0% 0.07% 092% 274% -241% 682% 200% -057% -049% -316% -4.62% 4.82% -9.64% 6.90% -491% -025% -1265% -7.88% 0.82% -9.10% -0.60%
246% 293%  261% 531% 433% -432% 434% 511%  173%  145%  040% 457% -158%  193% -213% -8.88% -0.70% -209% 2.04% -0.42% 041%  0.93%
151% 554%  177%  560% 3.03% -020% 190% -2.04% 137% 178%  1.49% 193% -5.44% 096% 321% -9.05% 090% -251% -L18% -2.94% -5.45%  0.10%
045% 292% 351% -194%  479% -148% -3.45% -3.09% 439% -0.96% 3.60% 3.83% -7.12% 2083% -2827% -180% 102% -3.11% -6.59% -3.76% -4.92% -1.01%
6.44% 733%  156% 2.32%  7.56% 855% -6.51% 054% -052% -0.02% 21.25% 0.71% -12.65%  116%  3.80%  1.27%  030% -10.08% -5.99% 152% -6.35%  0.44%
106% -031% 690% -2.65% -333% 258% 1536% 0.80% -195% 6.20% 136% 351% 6.29% -475%  636% 332% -1L07% 18.41% -2212% 1633%  4.02%  2.20%
450% 17.94%  015% -1152% -11.68% -0.59% -7.33% -1.04% -7.58% 3.15% 553% 274% -5.34% -236% -427%  2.00% 643% -042% -678% 252% 837% -0.69%
496% 043% -157% 3.29% -119% 2159%  251%  124% -0.69% -102% -347% -3.49% -5.81% -6.57% -3.69% -0.83% -3.96% -3.18% 219% -1045% -9.85% -0.93%
957% 301% 375% 620% -0.04% 219% 38% -893% -827% -0.65% 24.20% 880% -561% 525% 3.00% -9.19% -233% -14.23% -5.58% -17.53%  1.29% -0.06%
3.08% -137% 5.00%  746% -097% -015% 293% 632% L176% 0.29% -0.70% 657% -263% -0.01% -033% -1383% 060% 550% -162%  2.09% -3.90% 0.77%
133%  127%  407%  554% 249%  423%  446%  3.66% 280% 7.06% 6.29% -132% -198% -3.11% 0.77% -3.62% -L41% -3.90% -239% -4.12% -3.78%  0.87%
204%  -124%  6.07%  311%  524% -0.09% 64.27% 052% -7.31% -165% -0.70% 2.07%  6.18% -7.52% -7.59% -234% -13.32% -3.48% -5.10% -16.83% -21.46%  0.05%
261%  6.72% 3.03% -0.09% 7.79%  434% -449% 278% -1.04% 0.09% -355% 7.27% -455% -310% -6.31% -274% 3.12% -18.08% -410% 0.13% 0.10% -0.48%
374%  290%  7.59%  849% -3.05% 877%  569% 331% -3049% 89% -0.14% -7.18% -3.89% -14.65% -5.94% 0.07% -467% 190% -6.97% -155% -12.80% -1.90%
L77% 628% 177% -042% -8.00% 859% 133% 214% -1625%  5.59% 10.17% -1029%  185% -7.05%  064% 7.96% -0.30% -5.92% -14.19%  0.02%  5.88% -0.40%
122%  805% 255% 174% -208% -0.16% -3.33% -5.63% 0.02% -635% -864% -538% -0.83% -527% -5.63% -3.13% -0.09% -4531% 433% -5.89% -3.89% -3.99%
337% -467%  314%  4T8%  L67%  260% 3.93%  136% -0.3%% -6.66% -471%  6.86% -456% -249% -327% 117% -3.75% -13%  L11% -5.47% -3.11% -0.82%
268%  457%  377%  448% 013% 395% -4.48% 0.18% 237% -158% -3.96% 198% -101% -5.64% -6.68% 137% -0.73% -9.90% -14.15% -5.30% -6.96% -1.66%
183%  367% 450% 024% -0.88% 203% 13.05% 160% 4.92% -13.21%  164% -13.10% -1373% 194% -5.01% -13.99% 240% -9.17% 0.93%% -1.88% -0.50% -1.56%
-179%  -109% - 5.65%  1.27% -347% -3.05%  0.98%  467% 280% 0.06% -0.69% 029% 6.11% -3.45% -834% 0.61% -6.78% -8.85% -4.96% -19.55% -10.20% -2.37%
12.02% -1.83% -164% 5.49%  189% 7.79%  544% 556% -8.83%  103% -1091%  5.60%  1.28% -0.92% -459% -148% -329% -0.83% 04% -0.32% -3.23% 0.41%
399% 343% 459% 3.00% 591% 081% 370% 592% 0.03% 9.9%9% -181% -5.48% 10.11% -862% 435% -111% -481% -067% -035% -5.11% -7.81%  0.96%
AVERAGE  1.62%  350% 271% 3.07% 094% 235% 339% 115% -3.25% 041% 213% 0.01% -128% -18% -119% -131% -187% -2.93% -2.62% -1.41% -3.45% 0.0035%
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Question:

Please confirm/disconfirm that the 903 annual percentage changes in this table and the row
and column averages are correctly calculated and, in particular, that the simple average
annual TFP growth rate is 0.0035%.

Response to Energy Probe-7: The following response was provided by PEG.

The calculation is confirmed. Below is a version of this table using the revised results

referenced in response to question 4.

Average

Arithmetic Growth Rates
199 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 Average
2.51% 4.58%  -2.65% 4.83% 2.20% 4.26% -4.19% -4.07% -2.09% -1.35% -0.33% 3.11% 2.49% -6.12% 7.90% 1.41% 0.83% -190% -1.48% -3.75% 0.07%
4.89%  -1.26% 7.62% 7.20%  -3.45% 3.94% 4.70% 2.30% 0.08% -6.11% 5.89%  -0.58% -1.05% 1.68% 111%  -0.59% 3.86% -4.31% -3.70% 0.34% 1.07%
4.70%  -2.56% 6.68% 0.70% 5.67% 3.65%  -2.88% 2.67% -6.62% 2.45% 7.83% 1.91% -1.77%  -2.02%  -9.09%  -2.68% 091% -0.11% 249%  -3.70% 0.17%
6.28% 105% -1.07% 2.40% 0.52% 2.02% 2.87% 0.11% -1.40% -1.33% -5.50% -3.78% -0.15% 0.39% -337% -1.80% 2.86% 0.05% -117% -3.51% -0.44%
1.70% 4.93% 1.04% 4.74% 2.89% 0.80%  -0.96% 174% -27.20% -17.52% 18.28% 1.74% 7.63% 0.79%  -8.55% 1.50% 2.32% 3.77%  -0.49% 7.18% 0.07%
0.68% -0.14% 4.03%  -0.18% 2.85% 1.54% 4.29% 1.13% 0.07% 3.19% 148%  -6.20% -5.68%  -0.24% -1.32% -9.13% -8.43% 4.28% 13.59%  -4.16%  -0.02%
2.65% -1.77% 6.09% 2.18% 0.70% 4.41% 3.79% 2.34%  -5.05% 5.56%  -5.59% 2.25% -3.57% 5.30% 8.13% -12.68% -7.21% -2.77% 12.55% -2.31% 0.87%
-2.50% 3.53% 8.36% 4.35% 0.03% 3.21%  -0.63% 6.05% -1.89%  -4.50% 7.20%  -2.69% 11.28% -14.64% 7.75% 2.75% 0.70% 199% -2.65% -2.89%  -1.58% 1.11%
0.63% 7.05% 1.33% 7.41%  -0.42% 2.66% 2.16% -3.84% -4.59% -3.60% 13.07% 8.24% 0.97% 3.29% 3.26% -0.80% -4.14% -3.27% 0.20% 4.12%  -1.47% 1.54%
0.42%  -2.71% 507% -3.74% -171% -7.93% 7.61% 2.50% 2.98% 0.02% 9.79%  -8.80% 507% -4.12% 3.64% 227%  -3.17% 3.58% 0.94%  -5.24%  -3.69% 0.13%
-2.45% 7.00% 5.01% 9.45% 2.29% 6.67% -7.16% -0.62% -7.32% -120% -8.73% -18.16% -8.16% -27.09% -1.25% 1.66% 1.53% 1.80%  -4.70% 1.94%  -7.60% -2.72%
0.60% 0.89%  -0.74% 3.56% -1.13% 4.82%  -2.74% 3.05% 5.75% 0.92% -4.87% -4.23% -1.71%  -4.98% 4.87%  -2.09% 9.04% 143% -2.11% -0.31% 0.32%
-1.15% 7.66%  -0.03% 2.38% 179%  -2.60%  14.54% 0.22%  -2.34% 4.85% 5.23%  -4.28% 9.15%  -4.58% 0.27%  -2.21% 0.42% 0.41% 0.15% 0.06% 0.97%
3.60% 337% -1.26% 0.50% 9.29%  -9.54%  12.02% 6.58% -5.24% -027% -1.27% 7.52% 2.85% 531% -10.78%  -2.64% -4.43%  -2.94% 1.91% 6.39% 0.37%
0.76% 3.06% 7.66% 3.28% -0.38% 1.21% 3.08% 2.33%  -7.19% 0.73%  -531% 5.26% -0.12% 6.55% 6.37%  -2.70% 0.65%  -3.59% 1.68% 0.45% 1.22%
0.85% 4.85%  -5.83% 7.82% 5.54%  -8.19% 2.62% 177%  -2.33% 1.18% 9.27%  -5.54% 2.20%  -1.55% -168% -0.10% -5.14% -2.57% -3.89% -4.00% -0.62%
7.64%  -2.13% 0.02% 3.85% 1.44% 3.44% 0.11% 4.72%  -0.88% 2.38%  -1.66% 0.59% 0.19% 0.83% 0.03% -2.13% 1.99% 217%  -3.48%  -1.58% 0.89%
6.34% 217% -1.71% 9.95% 3.66%  -4.60% 2.74% -1013% -0.02%  -0.57% 4.53% -1.11% 2.09% -4.63%  -6.88% 0.71% -635% -6.12% -0.42% -19.22% -1.12%
251%  -0.27% 5.82% 2.84% -2.85% -0.81% -0.14% -1.69% -5.37% 110%  -2.08% 2.86% -0.71% 0.52% -5.79%  -3.06% 4.31%  -0.95% 0.14% 4.69% -0.19%
157% -0.42% 3.94% 5.87% 8.00% 2.37% 4.64% 3.29% -030% 11.35%  -0.58% 0.25% 8.07% 1.60% 1.48% 437%  -2.49%  -0.39% 4.62%  -6.69% 2.20%
0.49% 2.97% 3.47% 2.29% 1.25% 2.13% 1.24% 3.09% -12.68% -0.33% 0.70%  22.38% 0.25%  -3.15% 0.45% 0.52% 4.19% 3.02% 1.06% 0.57% 1.64%
9.80% 7.95% 0.07% 0.92% 2.74%  -2.41% 6.82% 2.03% -057% -049% -3.16% -4.94% -9.65% 6.91%  -4.92% -0.28% -12.68% -7.89% 0.82% -9.11%  -0.61%
2.46% 2.91% 2.60% 5.26% 4.33% -4.32% 4.31% 5.10% 1.73% 1.39% 0.38% 4.55% 1.90% -2.13% -888% -0.70% -2.09% 1.98%  -0.43% 0.41% 0.91%
1.51% 5.52% 177% 5.55% 3.03%  -0.20% 192%  -2.06% 1.37% 1.75% 1.48% 1.91% X 0.97% 3.21%  -9.04% 0.90% -2.51% -1.18% -2.94%  -5.45% 0.10%
0.43% 2.91% 3.51% -1.94% 4.79%  -1.47%  -3.54%  -3.09% 4.39%  -0.95% 1.21% 3.26% -812% 21.99% -28.01%  -2.33% 0.54%  -2.39% -6.54% -3.51% -4.83% -1.13%
-6.44% 7.31% 1.51% 2.29% 7.52% 8.54%  -6.52% 0.54%  -0.52%  -0.01%  21.24% 0.22% -12.19% 1.06% 3.69% 1.21% 0.25% -10.07%  -6.15% 144%  -6.33% 0.41%
106% -0.31% 6.89%  -2.66%  -3.34% 2.56%  15.33% 0.79%  -1.95% 6.16% 1.10% 3.64% 6.39% -4.72% 6.09% 3.43% -11.03% 18.52% -22.09% 16.23% 4.00% 2.19%
-4.55%  17.96% 0.06% -11.51% -11.74%  -0.59% -7.43% -1.03% -7.61% 3.08% 5.18% 2.62% -4.83% -2.38%  -4.27% 1.99% 6.43% -0.42%  -6.78% 2.52% 835%  -0.71%
2.26% 0.12% 2.01% 1.28% 6.02% 2.84% 2.51% 2.99% 2.95% 8.41% 5.13% 141% -598% -4.63% 521% -5.23% 2.57%  -3.00% 7.60%  -3.63% 0.70% 1.50%
4.96% 0.42%  -1.58% 3.26% -1.20%  21.40% 2.51% 126% -0.68% -1.02% -3.49% -3.48% -581% -6.57% -3.69% -0.82% -3.95% -3.18% 2.23% -1043%  -9.84%  -0.94%
9.56% 2.99% 3.71% 6.15%  -0.04% 2.19% 3.89% -895% -827% -0.70% 24.17% 8.57%  -5.49% 5.09% 2.85% -9.14% -2.21% -14.23%  -5.57% -17.50% 134%  -0.08%
3.04%  -1.37% 4.99% 7.47%  -0.98%  -0.15% 2.92% 6.33% 1.75% 0.29% -1.18% 6.36% -2.73% 0.06% -0.30% -13.77% 0.57% 5.50%  -1.55% 2.10%  -3.90% 0.74%
5.91%  -3.53% 9.91% 10.44%  -3.33% 1.21% 9.12% 4.44%  -519%  -5.28% 6.79%  -2.43% 111%  -2.05% 0.05%  -0.64% 7.68%  -6.71% 3.75%  -0.35%
1.26% 117% 4.05% 5.55% 2.45% 4.16% 4.39% 3.65% 2.77% 7.03% 5.50% -1.88% -1.80%  -3.45% 0.75% -3.98% -1.50% -3.80% -2.35% -4.26%
2.23%  -1.24% 6.07% 3.10% 522% -0.09%  65.51% 0.52% -7.34%  -1.65%  -1.22% 2.20% 6.17%  -7.49%  -7.49%  -2.35% -1331% -3.40% -5.18% -17.02%
-2.23% 6.59% 1.41% 4.88% 0.71% 0.19% -0.49%  -2.32% 1.18% 2534% -9.85%  -5.55% 6.42%  -6.11% 6.59% 0.04%  -4.48% 1.98%  -3.47%
2.66% 6.70% 2.99%  -0.10% 7.71% 4.33%  -4.52% 2.74%  -1.03% 0.08%  -3.55% 7.29%  -4.55% -3.07% -6.31%  -2.69% 3.25% -1820%  -4.10% 0.13%
3.75% 2.90% 7.56% 8.44%  -3.05% 8.75% 5.67% 3.32% -30.71% 8.94% -0.57% -8.25%  -3.80% -14.68%  -6.18% 0.32%  -4.74% 1.90% -6.63%  -1.02%
1.77% 6.28% 178% -0.42%  -7.99% 8.55% 1.31% 2.19% -16.25% 5.56% 10.12% -10.28% 1.85%  -7.05% 0.64% 7.64%  -0.37%  -5.90% -14.24% 0.17%
1.23% 7.97% 2.49% 174% -211% -0.16% -3.32%  -5.63% 0.00% -6.35% -9.18% -5.53% -1.01% -508% -595% -3.16% -0.06% -45.31% 4.39%  -5.90%
-3.36%  -4.68% 3.11% 4.75% 1.67% 2.60% 3.90% 135% -039% -6.70% -4.88% 6.79% -4.19% -2.67%  -3.34% 117%  -3.73% -1.38% 111%  -5.39%
2.68% 4.54% 3.74% 4.48% 0.13% 4.01%  -4.53% 0.18% 2.35% -162%  -4.38% 199% -1.04% -6.36% -6.78% 137% -0.93% -10.14% -14.40% -5.47%
1.83% 3.67% 4.48% 0.20%  -0.89% 2.02%  13.02% 1.59% 4.92% -13.22% 1.44% -13.24% -13.54% 0.85% -4.98% -13.90% 2.47%  -9.12% 0.80%  -1.92%
-1.79%  -1.09% 5.62% 127%  -3.51%  -3.13% 1.09% 4.62% 2.80% 0.06% -0.73% 0.29% 6.11%  -3.47%  -8.34% 0.63% -6.77% -8.85% -4.93% -19.54%
11.99%  -1.84%  -1.64% 5.48% 1.89% 7.72% 5.44% 5.56% -8.83% 0.99% -13.49% 5.18% 148% -0.75% -454% -141% -3.20% -0.39% 0.07%  -0.70%
3.99% 3.44% 4.57% 3.01% 5.91% 0.83% 3.68% 5.88% 0.05% 9.91% -2.04% -540% 10.14%  -8.54% 4.42% -1.08% -4.78% -0.65% -0.32%  -5.07%
-19.58% 37.52%  -0.47% -2.04% -1.36% 12.49%  -0.65% 5.92% 0.61% 6.93% 3.08%  -0.36% 9.19%  -3.48% 6.67% 5.24%  -2.31% -1.44%  -1.48% 1.03%
1.68% 3.33% 2.73% 3.16% 1.12% 2.03% 3.62% 131% -3.11% 0.96% 1.63% -0.09% -154% -171% -1.04% -1.38% -1.56% -3.04% -2.22% -138% -2.99% 0.0721%
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M1-EP-8
Reference: Revised Transcript, EB-2016-0152, OPG Volume 11, Thursday March 23, 2017, p.38

Preamble: Energy Probe handed out the chart below in its compendium prior to PEG’s oral
evidence in EB-2016-0152. It shows Statistics Canada data on multi-factor productivity in the
Canadian business sector 1961-2014 (blue line) and in the electricity sector 1961-2010 (red
line).

Question: Please confirm/disconfirm (or accept subject to check) that in EB-2016-0152, you
testified that the chart disclosed a discernable long-term trend in multi-factor productivity in
the Canadian business sector and that the most-recent 5-year and 10-years periods were “off-
trend”.

Response to Energy Probe-8: The following response was provided by PEG.

PEG accepts this subject to check but notes that the MFP growth of the Canadian private
business sector has recently accelerated.
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Multifactor Productivity Index Levels
Base Year: 2007=100
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The LEI Updated Report used a study period of 2002-2014. According to Figure 27 of the
Updated Report, total-factor productivity growth was negative in five of those years.

The CANSIM data tend to support LEI's conclusion of declining productivity growth in the
study period used in its Updated Report. In the overlapping eight years, the CANSIM series
has 5 negative growth years and the mean annual growth rate is -0.25%; the Updated Report
(Figure 27) has 3 negative growth years and the mean annual growth rate is -0.54%.

In the Report of the Board in EB-2010-0379, the Board refers to the “long-run productivity of
the sector” (at p.15).

1. Please confirm that the study period used in the Updated Report was selected, in part,
because LEI could not obtain comparable data for earlier years.

2. Does OPG regard LEI's study period as providing evidence on the "long-term productivity
growth rate” to which the Board has referred?

Witness Panel: Overview, Rate-setting Framework
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