
 
Filed:  2014-01-23 
EB-2012-0459 
Exhibit TCU1.1  
Page 1 of 1 
Plus Attachments 

Witness: Dr. Lawrence Kaufmann, PEG 

BOARD STAFF RESPONSE TO UNDERTAKING OF BOMA 
 
 

UNDERTAKING TCU1.1 
 
REF: Tr.1 p15 
 
DR. KAUFMANN TO PROVIDE DECISION OF MAINE COMMISSION AND EVIDENCE 
OF DR. LOWRY 
 
 
RESPONSE 
 
Please see the attached documents: 
 

 Central Maine Power Company, Request for New Alternative Rate Plan (“ARP 
2014”), Order of Partial Dismissal, August 2, 2013 
 

 Supplemental Productivity Offset Factor, Supplemental Testimony of Dr. Mark N. 
Lowry on behalf of Central Maine Power Company, September 20, 2013 

 
  

 
 
 
 

 



STATE OF MAINE 
PUBLIC UTILITIES COMMISSION 
 

 Docket No. 2013-00168 

 
 

 August 2, 2013 
 
 

CENTRAL MAINE POWER COMPANY, 
Request for New Alternative Rate Plan  
(“ARP 2014”) 

 ORDER OF PARTIAL 
DISMISSAL 

   
 

WELCH, Chairman; Littell and Vannoy, Commissioners 
 
I. SUMMARY  
 

With this Order, we grant the Motion for Partial Dismissal of the  
Office of the Public Advocate (OPA) pursuant to Section 10(G)(2) of Chapter 110 of the 
Commission’s Rules of Practice and Procedure and thus dismiss Central Maine Power 
Company's (CMP or Company) Capital Expenditure Recovery Mechanism (CRM) 
included as part of its request for approval of a new Alternate Rate Plan (ARP).   In 
granting the OPA's Motion, we find that CMP's own evidence does not provide a basis for 
deciding the CRM proposal in CMP's favor, that proceeding to hearing will needlessly 
prolong the decision-making process causing undue burden and expense to the parties 
and to the Commission, and that there are no additional policy reasons present here to 
allow the CRM Proposal to remain in the case. 
 
II. BACKGROUND 
 

A. CMP's Proposal 
 

On May 1, 2013, pursuant to the provisions of CMP's current ARP (ARP 
2008), CMP filed revenue requirement information for calendar 2012 consistent with the 
applicable requirements of Section 5 of Chapter 120 of the Commission Rules.  See 
Central Maine Power Company, Chapter 120 Information (Post ARP 2000), 
Transmission and Distribution Utility Revenue Requirements and Rate Design and 
Request for Alternate Rate Plan, Docket No. 2007-215, Order Approving Stipulation.  
Stipulation at P. 39 (July 1, 2008).  As part of its Revenue Requirement filing, CMP 
requested a rate increase effective July 1, 2014 as well as a request for a new ARP 
(ARP 2014) which would run from January 1, 2014 through December 31, 2018.   Under 
CMP's proposal, rate changes for the capital portion of CMP's revenue requirement 
would not increase based on the inflation minus X formula used in CMP's prior ARPs 
and also proposed to be used in this ARP for CMP's operations and maintenance 
(O&M) costs.  Instead, under CMP's proposal the Commission would set a projected 
capital revenue requirement that would include depreciation, property tax costs and 
return on investment, over the five-year ARP period.  The Company’s pre-filed 
testimony contains a proposed budget (Exhibit CAP-2) that includes various forecasted 
costs associated with the Company's capital investment plan. 
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 The CRM as proposed by CMP has three components.  Under the first 
component, applicable to most of CMP's distribution plant, plant investments would be 
reconciled under CMP's Net Plant Reconciliation Mechanism.   For this category of 
investments, for each year during ARP 2014 that CMP achieves its SAIFI and CAIDI 
reliability targets, CMP would carry forward any net plant savings arising during that 
year.  At the end of ARP 2014, if CMP met its proposed capital program metrics1 and 
the net plant balance on December 31, 2018 was less than the targeted level but within 
a bandwidth of 10%, then CMP would retain the revenue requirement associated with 
the net plant savings.  If the cumulative net plant savings were greater than 10%, then 
CMP would return to customers the revenue requirement related to the net plant 
savings that were in excess of 10%, but the Company would continue to retain the 
revenue requirement associated with the net plant savings that were within the 10% 
bandwidth.  If the Company failed to meet any capital program metric during the term of 
ARP2014, CMP would obtain no incentive. 

 
This net plant reconciliation mechanism would not apply to CMP’s 

proposed Customer Relationship Management and Billing system investment.  CMP 
estimates this investment to be $55 million.  Costs for the Customer Relationship 
Management and Billing system would be fully reconciled and could increase above its 
current estimate.2  Finally, as clarified by CMP, costs for capital programs that have 
common transmission and distribution related components, and other IT, would be 
subject to downward reconciliation but not the incentive mechanism.   

 
The proposed revenue requirement increases (in millions) associated with 

the CRM during the period of the ARP are as follows: 
 

CRM Proposed Rate Changes  
($ in Millions)  

RY2 
(Effective 7/15) 

RY3 
(Effective 7/16) 

RY4 
(Effective 7/17) 

RY5 
(Effective 7/18) 

 

$10.9 $12.7  $10.3  $5.4 

 

                                                 
1 The capital program metrics include number of automated reclosers installed, 

number of substations modernized, number of conductor miles replaced and/or 
installed, number of substation transformers and breakers replaced and number of 
substations modernized.  

 
2 The estimated cost for the Customer Relationship Management and Billing 

program is $55 million.  However, the Company acknowledges that it “intends to revisit 
this estimate as more detailed information about the scope of the Customer 
Relationship Management and Billing is developed” and plans to issue a request for 
proposal at a later time to solicit competitive bids for the implementation for a system 
integrator that would represent approximately 60% of the costs of the program.  
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B. The OPA Motion 
 

  On June 19, 2013, the OPA filed a Motion and Brief in Support of Partial 
Dismissal seeking dismissal of CMP's CRM.  In its motion, the OPA argues that the 
proposal to recover forecasted capital additions during each year of ARP 2014 outside 
the traditional price index formula inappropriately shifts the risks and burdens from the 
Company to ratepayers.  The OPA also states that the proposal places an 
unreasonable regulatory burden upon the Commission and intervenors by requiring an 
enormous degree of pre-review to fully investigate the projects and related costs.  The 
OPA adds that such a rate mechanism will decrease the Company’s responsibility to 
manage the risks associated with its capital expenditures and creates the very incentive 
to overcapitalize recognized by the Commission in Central Maine Power, Proposed 
Increase in Rates, Docket No. 92-345, (Dec. 14, 1993) Order at 140.     

 
The OPA asserts that the Company has failed to meet its burden of proof 

that the rates produced by the CRM will be just and reasonable.  First, the Company is 
not actually committed to spending at any particular level or on a particular item.  By 
allowing the Company to retain the first 10% of savings, the Company has created an 
incentive to overestimate investment costs in contravention to the requirement of 35-A 
M.R.S. § 3195.  By treating capital expenditures separately and indexing O&M costs, 
the OPA asserts that the Company has developed a methodology which also creates 
the risk that savings associated with increased capital spending will not be passed on to 
customers.  Finally, with regard to the Company's proposal for its Customer 
Relationship Management and Billing system software change out, the OPA claims that 
the Company's proposal places the risk of cost overruns entirely on ratepayers and is 
contrary to the provisions of 35-A M.R.S. § 3195.   
 
 C. CMP's Response 
 
  CMP argues that through its pre-filed testimony the Company has met its 
evidentiary burden and that its proposal is a reasonable rate-adjustment mechanism 
that conforms with Maine law and Maine's incentive ratemaking statute. See 35-A 
M.R.S. § 3195.  The Company argues that Section 3195 specifically allows rate 
incentive mechanisms based on forecasted costs and also authorizes plans which 
include a reconciliation mechanism.  CMP asserts that the capital program will result in 
just and reasonable rates.  CMP argues that the OPA has not pointed to any specific 
component of the CRM that will result in rates that are not just and reasonable and that 
the incentive mechanism and the downward reconciliation mechanism ensures that 
rates will be just and reasonable.  In addition, CMP claims that any savings created 
during this ARP will result in a lower rate base which will be passed on eventually to 
ratepayers in subsequent proceedings.  With regard to the OPA’s claim that the 
Company will be incentivized to inflate its forecast and five-year projection, the 
Company argues that the adjudicatory nature of this proceeding provides the process to 
ensure that the forecast is not inflated. 
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CMP argues that the CRM is necessary because under current conditions, 
the use of the price adjustment formula of inflation less a productivity offset that was 
used in CMP’s prior alternative rate plans would not provide adequate revenues over 
the ARP 2014 term to cover the annual increases in CMP's distribution revenue 
requirements needed to fund the Company’s planned capital investments.  CMP asserts 
that this revenue shortfall will result in either less capital investment than is needed to 
ensure safe, reasonable and adequate service in the future, or a steady erosion of 
CMP’s returns to far below just and reasonable levels.  CMP notes that, as an 
alternative to granting the CRM projection of revenue requirements over the five year 
ARP, the Company could file five individual rate proposals.  Finally, the Company 
argues that it is in the public interest to allow the case to go forward and even if the 
Company had not met its burden of proof at this point in the case, the Commission 
should exercise its discretion and allow the case to go forward. 

 
III.  LEGAL STANDARD GOVERNING THE MOTION 
 

Under Chapter 110 of the Commission’s Rules of Practice and Procedure, the 
Commission may dismiss a party’s case when the pre-filed testimony does not satisfy 
the party’s evidentiary burden. See Chapter 110, 10(G)(2) (“If the prefiled testimony 
standing alone does not satisfy the party's evidentiary burden, that party's case may be 
dismissed upon motion of a party”).3  A motion to dismiss under Section 10(G)(2) of 
Chapter 110 of our Rules can be seen as the procedural equivalent of a Motion for 
Judgment as a Matter of Law under Rule 50(d) of the Maine Rules of Civil Procedure. 
See Bangor Hydro-Electric Company, Proposed Schedule to Provide for Residential 
Heat Pump Service Rate, Docket No. 92-255, Order of Dismissal (March 26, 1993) 
(Bangor Hydro).   

 
In Bangor Hydro, the Commission noted that the rationale for the procedural 

mechanism under Section 10(G)(2) (then codified in Section 934 of Chapter 110) is 
clear; if the petitioner's own evidence does not provide a basis for deciding the case in 
its favor, proceeding to hearings will needlessly prolong the decision making process 
causing undue burden and expense to the parties and for the Commission.  

 
When faced with a Section 10(G)(2) motion, because the petitioner has had the 

opportunity to present its case in the manner of its own choosing, the petitioner is not 
entitled to any inferences that go beyond that evidence in its favor. Public Utilities 
Commission Investigation Into New England Telephone Company's Cost of Service and 
Rate Design, Docket No. 92-130, Order Denying Motions (Jan. 5, 1993) (New England 
Telephone).  In New England Telephone the Commission went on to conclude, 
however, that if the petitioner's direct case was not of such quality to meet the 
applicable statutory standards, the Commission could either: 1) dismiss it in whole or 

                                                 
3 See 35-A M.R.S. § 1314 (In all original proceedings before the commission 

where an increase in rates, tolls, charges, schedules or joint rate is complained of, the 
burden of proof is on the public utility to show that the increase is just and reasonable.) 
(emphasis added). 
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part; or 2) in the alternative, allow the case to proceed in order to allow petitioner's 
overall views to remain on the record to be compared and contrasted with the 
evidentiary presentations and positions of other parties.  The Commission reasoned that 
Option 2 was available because neither Rule 50(d) nor Rule 934 are mandatory, and 
further stated:4   

 
Rule 50(d) states in pertinent part: "The court as trier of the facts may then  
determine them [the facts] and render judgment against the plaintiff or 
may decline to render any judgment until the close of all the evidence." 
Similarly, Rule 934 of our Rules states that "if the pre filed testimony 
standing alone does not satisfy the party's evidentiary burden, that case 
may be dismissed upon motion of a party." Dismissal of portions of [New 
England Telephone’s] case under these rules, then, even if legally 
justifiable, need not be ordered if there are policy or other reasons to allow 
[New England Telephone’s] case to remain as originally filed. 

 
New England Telephone at 10. 
 
IV. DISCUSSION AND DECISION 
 

Rate adjustment mechanisms that encourage utilities “to promote efficiency in 
transmission and distribution utility operations and least-cost planning” are authorized 
by 35-A M.R.S. §3195.  In determining the reasonableness of any rate adjustment 
mechanism under section 3195, the Commission must apply the standards of section 
301, the "just and reasonable rate provision."  The Law Court in Industrial Energy 
Consumer Group v. Public Utilities Commission, 773 A. 2d 1038 (Me. 2001) concluded 
that the "just and reasonable standard" does not signify a single rate and that in 
determining whether a rate is just and reasonable the Commission may consider issues 
in addition to rate of return.   

 
The Commission has previously approved a number of price-cap rate plans 

under the provisions of Section 3195 to encourage efficiencies and cost effectiveness.  
In the precursor to CMP's first ARP, the Commission identified the following benefits 
and objectives of an ARP:  

 
(1)  Electricity prices continue to be regulated in a comprehensible and 

predictable way;  
 
(2) Rate predictability and stability are more likely;  
 
(3)  Regulatory "administration" costs can be reduced, thereby allowing 

for the conduct of other important regulatory activities and for CMP 
to expend more time and resources in managing its operations;  

                                                 
4 As stated above Section 934 of current Chapter 110 of the Commission’s was 

the predecessor counterpart to Section 10(G)(2) of the prior version of Chapter 110. 
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(4) Risks can be shifted to shareholders and away from ratepayers (in 

a way that is manageable from the utility's financial perspective); 
and  

 
(5)  Because exceptional cost management can lead to enhanced 

profitability for shareholders, stronger incentives for cost 
minimization are created.  

 
Central Maine Power Company, Proposed Increase in Rates, Docket No. 92-345, Order 
at 130 (Dec. 14, 1993).  In considering the question of whether capital investments 
should be treated as part of the general price cap formula, the Commission in that case 
went on to say:  

 
A reason for not treating capital expenditures separately is that it would 
help eliminate the oft-discussed problem of ROR regulation giving firms an 
incentive to overcapitalize (the so-called "Averch-Johnson effect").  As an 
additional reason, by incorporating all capital expenditures for each 
category of resource … into the price cap formula, the company would 
have an incentive to make least-cost investment decisions.  The 
Commission believes that such treatment of new capital expenditures 
should reduce the need for retrospective prudence reviews of CMP's 
planning activities.   

 
Id. at 140.  

 
Generally, utility ratemaking can be split into two basic approaches: cost of 

service ratemaking which is based on test year results adjusted for known and 
measurable changes, and incentive ratemaking which ties rate changes to factors other 
than the utility's actual costs.  CMP's CRM Mechanism is a creative combination of the 
two approaches, but in doing so CMP has created a mechanism that is fundamentally 
inconsistent with each of the two approaches.  

 
First, the CRM is incompatible with cost of service ratemaking since it goes far 

beyond known and certain adjustments to the test year.  CMP’s proposal includes a 
summary (Exhibit CAP-2) five-year budget for capital expenditures.  This budget 
consists of overall line item costs for broad categories (e.g., distribution transformers, 
transformer disposal, regulators, meters, etc.) for each year of the ARP.  None of the 
figures presented in the proposed budget are based on specific projects or plant 
upgrades that will be made over the five-year period.  To further complicate matters, 
CMP proposes to reserve the ability to “reprioritize” or “rearrange” projects during the 
ARP, stating that, “[f]uture events and circumstances may change the schedules, 
scopes and cost estimates for the capital investment projects included within CMP’s 
Capital Investment Plan during ARP 2014.” Capital Testimony at 5.  Thus, even if the 
majority of capital investment under CMP’s CRM program were based on substantial 
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evidence, the Company could change the capital projects employed (as well as the 
expenditures) over the course of the ARP. 

 
Under the CRM, CMP’s proposed Customer Relationship Management and 

Billing project would be subject to full reconciliation.  The estimated cost for this project 
is $55 million.  However, the Company acknowledges it “intends to revisit this estimate 
as more detailed information about the scope of the CRM&B is developed” and intends, 
prior to the project, to issue a request for proposal to solicit competitive bids for a 
system integrator that would represent approximately 60% of the costs.  The broad 
discretion sought by CMP to reprioritize capital investments over the five-year plan, 
coupled with the fully reconcilable nature of the CRM&B for which accurate cost 
estimates are lacking, undermine the Commission’s goals of predictability, stability, and 
comprehensiveness in setting electricity rates.  

 
At the same time, the CRM is also inconsistent with the price cap principles set 

forth above.  By tying CMP's profits to the level of investments, the CRM removes one 
of the core objectives of an ARP, the elimination of the incentive to over-capitalize.  As 
part of the CRM, CMP has proposed that it would retain the first 10% of savings 
associated with capital spending and then flow the remainder of savings to ratepayers.  
This particular mechanism does little to reduce the incentive for CMP to overestimate 
both the need for capital improvements and the costs of such improvements. 

 
In addition, since capital spending can and often does result in O&M savings, by 

subjecting O&M costs to the inflation minus X formula while capital costs are subject to 
CRM process, the CRM would create a mismatch of cost and savings that is contrary to 
general regulatory ratemaking principles.  In effect, customers would be subject to 
increased capital costs while depriving them of the corresponding benefits of O&M 
savings.   

 
We are also not persuaded by CMP's arguments that its 6-year capital 

distribution plan should be fully vetted and blessed by the Commission in this 
proceeding.  Detailed long-term capital planning is an activity that, at least in detail, 
should be left to management subject to prudency review.  In addition, as a practical 
matter, by requiring that the parties and the Commission pre-approved specific capital 
programs years in advance, whenever CMP acknowledges that there is uncertainty 
relating to the timing, cost and even the ultimate need for the projects, the CRM 
introduces a level of predictive uncertainty into the ratemaking process that we find to 
be unacceptable. 
 

 We disagree with the Company’s suggestion that we should defer consideration 
of its program at this time until all of the evidence has been considered.  Although such 
a practice would be permissible under our precedent, we do not believe that a year-long 
proceeding that would include significant discovery, multiple rounds of testimony, and 
staff recommendations, will sufficiently reduce the level of uncertainty concerning the 
details of the CRM program to warrant committing ratepayer funds for the term of a five-
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year ARP.5  We thus conclude that the OPA's Motion for Partial Dismissal should be 
granted.   

 
We recognize that our decision here will require CMP to amend certain parts of 

its case.  To the extent that CMP believes that increased capital spending is necessary 
during the coming years, we do not believe that our Order here either precludes CMP 
from pursuing such investments or from the recovery of such investments.  We do not 
order any portion of CMP's testimony to be stricken from the record.  CMP may propose 
another mechanism which allows for increased capital investments without shifting the 
risk of over estimation and uncertainty to the ratepayers.  Or CMP may argue that some 
elements of that testimony are relevant and probative in settling, for example, the initial 
rate levels for an ARP and/or the productivity effort to be applied.   
 

We do not posit on any particular mechanism that would be suitable in this case 
or suggest an approach that should be sought by CMP.  Such a decision should be left 
to Company management, subject to review by the Commission for general standards 
of prudence and reasonableness in accordance with Commission precedent and 
Sections 301 and/or 3195.  However, to the extent that CMP continues to believe that a 
significant increase in capital spending is necessary in order to ensure safe, reliable and 
adequate service as part of any revised proposal, we would observe that CMP’s CRM 
proposal has highlighted an interesting problem, namely how to deal with under-
investment during one ARP when moving to the next.  For example, an ARP without 
specific capital commitments could provide the utility with an opportunity to allow its 
system to degrade in order to keep profits high.  If the next ARP does contain such 
commitments (and recovery) the utility might have the opportunity to recover the cost of  
capital that arguably should have been spent in prior years.  Put another way, moving 
from an RPI-X regulatory system as a discipline on management behavior to a capital 
program of the kind proposed by CMP is especially problematic because it could reward 
underinvestment by a utility.   The issue of whether CMP has allowed its system to 
degrade is, of course, an issue that may need to be addressed in this case 
notwithstanding the elimination of the CRM proposal, as such degradation could be 
relevant to a determination of just and reasonable rate levels.6 

 

                                                 
5 In reaching our decision, we do not rely on the finding urged by the OPA that 

the amount of time that would be required on the part of Staff or the parties to fully vet 
CMP’s proposal would be impracticable or unduly burdensome though we acknowledge 
the amount of Commission and party effort in a case must fall within the realm of what is 
practicable, feasible and possible within statutory time frames and current and 
foreseeable resource constraints. 

 
6
 To the extent there may be an issue with an upgrade to the Customer 

Relationship Management and Billing system being necessary to achieve the customer 
benefits and savings envisioned in implementation of the Advanced Metering 
Infrastructure System, that issue should be examined as part of the management audit 
to be conducted as part of this proceeding where the costs and benefits of the AMI 
system are being examined by the Commission. 
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Accordingly, we  
 

ORDER  
  

That the OPA’s Motion for a Partial Dismissal of the portion of CMP’s May 1, 
2013 filing consisting of CMP’s proposed CRM proposal and the associated incentive 
mechanism is granted.  

 
Dated at Hallowell, Maine, this 2nd day of August, 2013. 

 
BY ORDER OF THE COMMISSION 

 
 

_________/s/ Harry Lanphear__________ 
Harry Lanphear 

Administrative Director 
 
COMMISSIONERS VOTING FOR: Welch    
 Littell     
 Vannoy    
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NOTICE OF RIGHTS TO REVIEW OR APPEAL 

 
 5 M.R.S. § 9061 requires the Public Utilities Commission to give each party to an 
adjudicatory proceeding written notice of the party's rights to review or appeal of its 
decision made at the conclusion of the adjudicatory proceeding.  The methods of review 
or appeal of PUC decisions at the conclusion of an adjudicatory proceeding are as 
follows: 

 
1. Reconsideration of the Commission's Order may be requested under Section 
11(D) of the Commission's Rules of Practice and Procedure (65-407 C.M.R. 110) within 
20 days of the date of the Order by filing a petition with the Commission stating the 
grounds upon which reconsideration is sought.  Any petition not granted within 20 days 
from the date of filing is denied. 

 
2. Appeal of a final decision of the Commission may be taken to the Law Court by 
filing, within 21 days of the date of the Order, a Notice of Appeal with the Administrative 
Director of the Commission, pursuant to 35-A M.R.S. § 1320(1)-(4) and the Maine Rules 
of Appellate Procedure. 

 
3. Additional court review of constitutional issues or issues involving the justness or 
reasonableness of rates may be had by the filing of an appeal with the Law Court, 
pursuant to 35-A M.R.S. § 1320(5). 

 
Note: The attachment of this Notice to a document does not indicate the Commission's 
view that the particular document may be subject to review or appeal.  Similarly, the 
failure of the Commission to attach a copy of this Notice to a document does not 
indicate the Commission's view that the document is not subject to review. 
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Witness: Dr. Lawrence Kaufmann, PEG 

BOARD STAFF RESPONSE TO UNDERTAKING OF EGDI 
 
 

UNDERTAKING TCU1.2 
 
REF: Tr.1 p17 
 
DR. KAUFMANN TO PROVIDE A RESPONSE TO EGDI TCQ 2 
 
 
RESPONSE 
 

a) In preparing its April 2012 report, PEG did not amend the workpapers it 

developed for its December 2011 report in Alberta and which were provided 

in response to I.A1.Staff.EGD.12.   

 

However, during the Alberta proceeding, PEG did correspond with another 

consultant who wished to replicate PEG’s April 2012 results.  PEG sent this 

consultant a message which outlined the changes in the computer code 

necessary to update the capital “benchmark” year and reproduce PEG’s April 

2012 results by re-running the program.  This message is replicated below: 

 

In order to move the benchmark year forward to 1994, we made the following changes to the code: 

range 

range if[year<=1994&year>=1950] 

set wkai = wka*(45-(1994-year))/45 

aggregate var[wkai] to[denom] by[pegid] sum 

range 

range if[year==1994] 

set xka = (plngasgr-depgas)/denom 

range 

range if[year<=1994&year>=1950] 
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Witness: Dr. Lawrence Kaufmann, PEG 

array years1 = (  1993 1992 1991 1990 1989 1988 1987 1986  1985 1984 1983 

\ 

                  1982 1981 1980 \ 

                  1979 1978 1977 1976 1975 1974 1973 1972 1971 1970 \ 

                  1969 1968 1967 1966 1965 1964 1963 1962 1961 1960 \ 

                  1959 1958 1957 1956 1955 1954 1953 1952 1951 1950  ) 

Effectively, this ignores all the pre-1994 data and re-establishes the benchmark year at 

1994.  The first section of code creates a Triangularized weighted average for 1994 instead of 

1983.  The second part creates the benchmark year quantity of capital based on 1994 net plant 

(instead of 1983) and the triangularized weighted average.  The third part backs out the pre-

benchmark year quantities based on a 1994 benchmark instead of a 1983 benchmark.   

The only new data not previously used are the 1994 values for gross plant and accumulated 

depreciation which are available in the kdata.xls file provided as part of the original working 

papers.  I do not recall making any corrections or imputations to these data.    

 

b) Each of the referenced files is an intermediate file generated by the computer 
code provided in I.A1.Staff.EGD.12 and then used again within the same 
code.  The software used to write this code is SST.  If a stakeholder owns the 
SST software, the referenced files can and will be generated by running the 
computer code on the dataset provided in I.A1.Staff.EGD.12.   
 
PEG could generate the referenced files by running the code ourselves and 
saving the intermediate files as program output.  However, stakeholders 
would not be able to open those saved files unless they own a copy of SST.  
Stakeholders who do not own the SST software could generate the 
referenced files by re-coding the program into the language of a software 
program they own and are familiar with and then proceed to run the program.     
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Witness: Dr. Lawrence Kaufmann, PEG 

BOARD STAFF RESPONSE TO UNDERTAKING OF EGDI 
 
 

UNDERTAKING TCU1.3 
 
REF: Tr.1 p20 
 
DR. KAUFMANN TO PROVIDE THE ANSWERS TO EGDI TCQS 3A AND 3B AND TO 
PROVIDE THE PUBLICLY AVAILABLE B.C. STUDY 
 
 
RESPONSE 
 
Response to EGDI TCQ 3a: 
 
I can confirm that PEG’s TFP estimate for the US gas distribution industry, presented on 
behalf of the Consumer Coalition of Alberta (CCA) in December 2011, would have 
declined if the analysis period started in 2000 instead of 1996. 
 
Response to EGDI TCQ 3b: 
 
For the 2000-2009 sample period, PEG’s estimated TFP trend for the US gas 
distribution industry in our December 2011 report for CCA was 1.0% per annum.  
Because PEG estimates TFP growth as the logarithmic growth rate in a TFP index, the 
TFP trend for the 2000-2009 can be computed simply by eliminating the average growth 
rates for the 1996-1999 years from the 1996-2009 “Productivity Index Results” 
presented in Table 2 of our report for CCA.  The “Tables TCU1.3.xlxs” file shows these 
results on the amended Table 2; no other data or table needs to be amended, nor were 
any other data or tables amended, to produce this estimate of the industry’s TFP trend 
for the requested, truncated sample period. 
 
PEG’s requested TFP study in British Columbia is attached.  Chapter 3 presents PEG’s 
TFP results for the US gas distribution industry. 
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1. INTRODUCTION  
Fortis BC Energy (“FEI”), a gas utility, and Fortis BC (“FBC”), an electricity 

utility, have recently filed proposals for multiyear performance-based ratemaking 

(“PBR”) plans with the British Columbia Utilities Commission (“BCUC” or “the 

Commission”). In each proposed plan, budgets for O&M expenses and capital 

expenditures (“capex”) are escalated by formulas featuring an inflation measure, an X 

factor, and a scale escalator.  Both companies have proposed an X factor of 0.50% for 

these indexes.   

Black and Veatch (“B&V” or “the authors”) were retained by Fortis to provide 

statistical research that could be used to design the X factors.  In separate reports entered 

in the application of each company, B&V discuss the results of statistical research using 

data from the US gas and electric utility industries.  Each study is purported to have used 

the “Kahn method” in the preparation of results.  The B&V estimates of industry MFP 

trends are negative and far below the X factor proposed by Fortis.  

Pacific Economics Group (“PEG”) Research LLC is an economic consulting firm 

that is prominent in the field of PBR plan design.  Research on energy utility input price 

and productivity trends is a company specialty.  The PEG team has over 60 man-years of 

experience in the field.  The practice is intercontinental in scope and has included 

projects in Australia, Britain, Europe, Japan, and Latin America.  Work for diverse clients 

has given the company a reputation for objectivity and dedication to regulatory science.     

The Commercial Energy Consumers Association of BC (“CEC”) has retained 

PEG Research to prepare independent studies of rate escalation formulas for the two 

Fortis companies.  This is the report on our research.  Section 2 provides an introduction 

to price and productivity indexes and explains how they can be used to design such 

formulas.  In Section 3 we report results of our research for the CEC on the price and 

productivity trends of US gas distributors using our preferred indexing methods.  In 

Section 4 we report results of our research on the price and productivity trends of US 

power distributors.  Section 5 discusses the choice of inflation measures.  Section 6 

provides an appraisal of the B&V research.    Stretch factor recommendations are made in 

Filed:  2014-01-23 
EB-2012-0459 
Exhibit TCU1.3 

Attachment 2 
Page 4 of 83



Section 7.  X factor recommendations are found in Section 8.  Additional and more 

technical details of the research are found in the Appendix.            

    Dr. Lowry, senior author of this paper and principal investigator for the project, 

is the President of PEG Research.  In that capacity, he has for many years supervised 

statistical research on the input price and productivity trends of gas and electric utilities.  

He has testified on indexing research and other PBR plan design issues on more than 

thirty occasions.   He provided productivity research and testimony for BC Gas in its 

1997 PBR application.  Other venues for his testimony have included Alberta, California, 

Colorado, the District of Columbia, Hawaii, Illinois, Kentucky, Georgia, Maryland, 

Massachusetts, New Jersey, Oklahoma, Ontario, Oregon, New York, Quebec, Vermont, 

and Washington.   

Before joining PEG, Dr. Lowry worked for many years at Christensen Associates, 

first as a senior economist and later as a Vice President and director of Regulatory 

Strategy.  The key members of his group have joined him at PEG.  Dr. Lowry’s career 

has also included work as an academic economist.  He has served as an Assistant 

Professor of Mineral Economics at the Pennsylvania State University and as a visiting 

professor at the Ecole des Hautes Etudes Commerciales in Montreal.  His academic 

research and teaching stressed the use of mathematical theory and statistical methods in 

industry analysis.  He has been a referee for several scholarly journals and has an 

extensive record of professional publications and public appearances.   He holds a PhD in 

applied economics from the University of Wisconsin-Madison.   
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2. ARM DESIGN 
Multiyear rate plans (“MRPs”) are the most common approach to utility 

regulation around the world today.  In such plans, a moratorium is placed on general rate 

cases for several years.  An attrition relief mechanism (“ARM”) often adjusts allowed 

rates or revenues automatically for changing business conditions between rate cases.1  

These mechanisms are designed before the start of the plan, and are external in the sense 

that they are insensitive to the costs of the utility during the plan period.   

The ARM is one of the most important components of an MRP.  Such 

mechanisms substitute for rate cases as a means to adjust utility rates for trends in input 

prices, operating scale, and other external business conditions that affect utility earnings.  

As such, they make it possible to extend the period between rate cases and strengthen 

utility performance incentives.  The mechanism can be designed so that the expected 

benefits of improved performance are shared equitably between utilities and their 

customers. 

ARMs can escalate rates, allowed revenue, or itemized cost budgets.  Price caps 

have been widely used to regulate industries, such as telecommunications, where it is 

important to promote marketing flexibility while protecting core customers from cross-

subsidization.  Under revenue caps, the focus of escalator design is the growth in the 

allowed revenue needed to afford compensation for growing cost.  Allowed revenue is 

sometimes called the target revenue, the revenue requirement, or “budget.”     

Revenue caps are often paired with a revenue decoupling mechanism that 

removes disincentives to promote efficient energy use.  However, revenue caps have 

intuitive appeal with or without decoupling since revenue cap escalators provide 

compensation for cost growth whereas price cap escalators have the more complicated 

task of providing compensation for the difference between cost and billing determinant 

growth.  As a consequence, revenue caps are sometimes used even in the absence of 

decoupling.  Current examples of companies that operate under revenue caps without 

decoupling include two gas utilities in Alberta.   

1The concept of an ARM is useful in discussions of PBR plans because escalators can apply to rates, 
allowed revenue, or detailed cost budgets.  
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2.1 BASIC INDEXING CONCEPTS 
The logic of economic indexes provides the rationale for using price and 

productivity research to design ARMs for revenue decoupling plans.  To understand the 

logic it is helpful to first have a high-level understanding of input price and productivity 

indexes.   

2.1.1 Input Price and Quantity Indexes 

The growth trend in a company’s cost can be shown using calculus to be the sum 

of the growth in an appropriately designed input price index (“Input Prices”) and input 

quantity index (“Inputs”).   

trend Cost = trend Input Prices + trend Inputs.                      [1] 

These indexes summarize trends in the input prices and quantities that make up the cost.  

The growth in each kind of index is a weighted average of the growth of the constituent 

subindexes.  Both indexes use the cost share of each input group that is itemized in index 

design as weights.  A cost-weighted input price index measures the impact of input price 

inflation on the cost of a bundle of inputs.  A cost-weighted input quantity index 

measures the impact of input quantity growth on cost.  Capital, labor, and miscellaneous 

materials and services are the major classes of base rate inputs used by energy 

distributors such as Fortis. 

 The calculation of input quantity indexes is complicated by the fact that firms 

typically use numerous inputs in service provision.  This complication can be contained 

when credible summary input price indexes are readily available for a group of inputs 

such as labor.  Rearranging the terms of [1] we obtain 

trend Inputs = trend Cost - trend Input Prices.           [2] 

Input quantity growth is calculated as the growth in inflation-adjusted (a/k/a “real”) cost. 

This is the approach to input quantity trend calculation that is most widely used in utility 

productivity research.  We can, for example, calculate the growth in the quantity of labor 

by taking the difference between salary and wage expenses and a salary and wage price 

index. 
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2.1.2 Productivity Indexes 

Basic Idea 

A productivity index is the ratio of an output quantity index (“Outputs”) to an 

input quantity index. 

                                                     
Inputs

OutputstyProductivi = .       [3] 

It is used to measure the efficiency with which firms convert production inputs into the 

goods and services that they offer.  Some productivity indexes are designed to measure 

productivity trends.  The growth trend of such a productivity index is the difference 

between the trends in the output and input quantity indexes. 

 trend Productivity = trend Outputs – trend Inputs.2 [4] 

Productivity grows when the output index rises more rapidly (or falls less rapidly) 

than the input index.  Productivity can be volatile but tends to grow over time.  The 

volatility is due to fluctuations in output and the uneven timing of certain expenditures.  

The productivity of O&M inputs tends to be much more volatile than the productivity of 

capital.  Volatility tends to be greater for individual companies than for an aggregation of 

companies such as a regional industry.   

The scope of a productivity index depends on the array of inputs that are 

considered in the input quantity index.  Some indexes measure productivity in the use of 

a single input class such as labor.  A multifactor productivity (“MFP”) index measures 

productivity in the use of multiple inputs.  A total factor productivity (“TFP”) index 

measures productivity in the use of all inputs.  Indexes used in ARM design are 

sometimes called TFP indexes but are better described as MFP indexes since multiple 

input categories are considered but some inputs (e.g. purchased power) are usually 

excluded. 

Output Indexes 

The output (quantity) index of a firm or industry summarizes trends in the 

amounts of goods and services produced.  Growth in each output dimension that is 

2 For any ratio Y/X, ln[(Yt/Xt)/(Yt-1/Xt-1)] = ln[(Yt/Yt-1)/(Xt/Xt-1)] = ln(Yt/Yt-1) - ln(Xt/Xt-1) 
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itemized is measured by a subindex.  The growth in the summary output index is a 

weighted average of the growth in the subindexes.   

In designing an output index, choices concerning subindexes and weights should 

depend on the manner in which the index is to be used.  One possible objective is to 

measure the impact of output growth on revenue.  In that event the subindexes should 

measure trends in billing determinants and the weight for each itemized determinant 

should be its share of revenue.3  In this report we denote a revenue-weighted output index 

by OutputsR.   A productivity index calculated using OutputsR will be labeled 

ProductivityR. 

trend ProductivityR = trend OutputsR – trend Inputs.                 [5a] 

  Another possible objective of output research is to measure the impact of output 

growth on cost.  In that event it can be shown that the subindexes should measure the 

dimensions of operating scale (a/k/a “workload”) that drive cost.  If there is more than 

one pertinent scale variable, the weights for each variable should reflect the relative cost 

impacts of these drivers.   

The sensitivity of cost to a small change in the value of a business condition 

variable is commonly measured by its cost “elasticity.”  Elasticities can be estimated 

econometrically using historical data on the operations of a group of utilities.  The weight 

for each output variable can then be assigned its share in the sum of the estimated scale-

related cost elasticities.  Extensive econometric research has been undertaken on the 

drivers of total gas and electric power distribution cost.  Much less is known about the 

drivers of capex or power transmission total cost.   

A multicategory output index with elasticity weights is unnecessary if 

econometric research reveals that there is one dominant cost driver, or that the trend in a 

single output variable is highly correlated with the trend in a more sophisticated output 

index.  A productivity index calculated using a cost-based output index will be labeled 

ProductivityC. 

trend ProductivityC = trend OutputsC – trend Inputs.          [5b] 

This may fairly be described as a “cost efficiency index.” 

3 This approach to output quantity indexation is due to the French economist Francois Divisia. 
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Sources of Productivity Growth 

Research by economists has found the sources of productivity growth to be 

diverse.  One important source is technological change.  New technologies permit an 

industry to produce given output quantities with fewer inputs.   

Economies of scale are another important source of productivity growth.  These 

economies are available in the longer run if cost has a tendency to grow less rapidly than 

operating scale.  A company’s potential to achieve incremental scale economies depends 

on the pace of its workload growth.  Incremental scale economies (and thus productivity 

growth) will typically be lower the slower is output growth.   

A third important source of productivity growth is change in X inefficiency.  X 

inefficiency is the degree to which a company fails to operate at the maximum efficiency 

that technology and other external business conditions allow.  Productivity growth will 

increase (decrease) to the extent that X inefficiency diminishes (increases).  The potential 

of a company for productivity growth from this source is greater the lower is its current 

efficiency level.     

Another driver of productivity growth is changes in the miscellaneous business 

conditions, other than input price inflation and workload growth, which affect cost.  A 

good example for an electric power distributor is the share of distribution lines that are 

undergrounded.  Because underground lines are more costly, an increase in the 

percentage of lines that are undergrounded will tend to slow MFP growth.        

2.2 USE OF INDEX RESEARCH IN ARM DESIGN 
Research on the input price and productivity trends of utilities has been used for 

more than twenty years to design ARMs.  This approach produces automatic adjustments 

for changing inflation conditions without weakening utility performance incentives.  The 

indexing approach also has the benefit of exposing the utility to an external productivity 

growth standard.   For this reason, MRPs that feature index-based ARMs are sometimes 

called PBR plans.   

This approach to ARM design originated in the United States where detailed, 

standardized data on the operations of a large number of utilities have been available for 

many years from state and federal agencies.  First applied in the railroad industry, PBR 
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has subsequently been used to regulate telecom, gas, electric, and oil pipeline utilities.  

The methodology is now used in several additional countries.  ARMs based on indexing 

research are today used more widely to regulate utilities in Canada than in the United 

States.  For example, some seventy power distributors in Ontario currently operate under 

PBR, as do all large gas and electricity distributors in Alberta.   

2.2.1 Price Cap Indexes 

Early work to use indexing in ARM design focused chiefly on price cap indexes 

(“PCIs”).  We begin our explanation of the logic for such research (a/k/a “index logic”) 

by considering the growth in the prices charged by an industry that earns, in the long run, 

a competitive rate of return.4  In such an industry, the long-run trend in revenue equals 

the long-run trend in cost.  

 trend Revenue = trend Cost.   [6] 

The trend in the revenue of any firm or industry can be shown using calculus to be 

the sum of the trends in revenue-weighted indexes of its output prices (“Output Prices”) 

and billing determinants. 

 Prices. Output trendOutputs trend    Revenue trend R +=  [7] 

Recollecting relation [1], it follows that the trend in output prices that permits revenue to 

track cost is the difference between the trends in an input price index and a multifactor 

productivity index of MFPR form. 

trend Output Prices  = trend Input Prices – (trend OutputsR – trend Inputs)          

                                   = trend Input Prices – trend MFPR. [8] 

       The result in [8] provides a conceptual framework for the design of PCIs of 

general form 

XInflation trendRates trend −= .           [9a] 

where 

StretchMFP R +=X                  [9b]  

Here X, the “X factor.” is calibrated to reflect a base MFPR growth target (“ RMFP ”).  A 

“stretch factor,” established in advance of plan operation, is sometimes added to the 

4 The assumption of a competitive rate of return applies to unregulated, competitively structured markets.  
It is also applicable to utility industries and even to individual utilities.   
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formula which slows PCI growth in a manner that shares with customers the financial 

benefits of performance improvements that are expected during the MRP.  Since the X 

factor often includes a stretch factor, it is sometimes said that index research has the goal 

of “calibrating” X.   

2.2.2 Revenue Cap Indexes 

Index research can also be used to design revenue cap escalators.  Several 

approaches to revenue cap index (“RCI”) design are consistent with index logic.  One 

approach is grounded in the following basic result of cost theory:  

growth Cost = growth Input Prices – growth ProductivityC + growth OutputsC.        [10a] 

Cost growth is the difference between input price and cost efficiency growth plus the 

growth in operating scale, where growth in scale is measured by a cost-based output 

index.  This result provides the basis for an RCI of general form 

growth Revenue = growth Input Prices – X + growth OutputsC                [10b] 

where 

StretchMFPX C += .           [10c] 

In gas and electric power distribution, the number of customers served is an 

especially important output variable driving cost in the short and medium term.  To the 

extent that this is true, OutputsC can be reasonably approximated by growth in the number 

of customers served and there is no need for the complication of a multidimensional 

output index.  Relation [10a] can be restated as 

growth Cost  

         = growth Input Prices – (growth Customers – growth Inputs) + growth Customers 

         = growth Input Prices – growth MFPN + growth Customers            [11a] 

where MFP N is an MFP index that uses the number of customers to measure output. 

Rearranging the terms of [11a] we obtain   

growth Cost – growth Customers  

= growth (Cost/Customer) = growth Input Prices – growth MFPN.          [11b] 

This provides the basis for the following “revenue per customer” (“RPC”) index formula. 

growth Revenue/Customer  =  growth Input Prices – X      [11c]  

where              
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StretchMFPX N +=  .                   [11d] 

This general formula for the design of a revenue cap escalator is currently used in 

the PBR plans for Gazifere, ATCO Gas, and AltaGas in Canada.  The Regie de l’Energie 

in Quebec recently directed Gaz Metro to develop an MRP featuring RPC indexes.  RPC 

indexes have previously been used by Southern California Gas and Enbridge Gas 

Distribution (“EGD”), the largest gas distributors in the US and Canada, respectively.   

2.2.3 Index-Based Cost Targets 

Formula [10a] can also be used to calculate revenue requirements for individual 

cost categories.  For example, a formula for non-fuel O&M expenses is   

growth CostO&M  

    = growth Input PricesO&M – (growth OutputsC
O&M – growth InputsO&M)  

                                           + growth OutputsC
O&M 

    = growth Input PricesO&M – growth ProductivityC
O&M  + growth OutputsC

O&M      [12] 

where  

Input PricesO&M  = Price index for O&M inputs  

OutputsC
O&M  = Cost-based output index applicable to O&M 

ProductivityC
O&M = Productivity index for O&M calculated using OutputsC. 

Where a multidimensional output index is warranted these may use cost elasticity 

weights.  Formulas with elasticity-weighted output measures have been used by the 

Essential Services Commission (“ESC”) in the populous state of Victoria, Australia to 

establish multiyear O&M budgets for gas and electric distributors.5  In the energy 

distribution business, however, we have noted that the number of customers served is the 

dominant output variable driving cost in the short and medium term.  OutputsC can then 

be reasonably approximated sometimes by growth in the number of customers served and 

there is no need to have a multidimensional output index with elasticity weights.  

Relation [12] can then be restated as 

growth CostO&M  

= growth Input PricesO&M – growth ProductivityN
O&M  + growth Customers [13a] 

5The ESC uses a more British style of incentive regulation which involves multiyear cost forecasts. 
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where the productivity index uses the number of customers to measure output.  This 

general formula was used in now expired O&M budget caps for EGD and Gazifere.   

Rearranging the terms of the formula we obtain   

growth Cost 
O&M – growth Customers 

 = growth (CostO&M /Customer) 

= growth Input Prices – growth ProductivityC.           

This provides the basis for the cost target formula 

Growth Cost 
O&M/Customer  =  growth Inflation – X.                                      [13b] 

Cost per customer formulas have been used to escalate O&M budgets in IR plans of 

FortisBC, Terasen Gas, and Vermont Gas Systems.   

2.2.4  Choosing a Productivity Peer Group 

Research on the productivity of other utilities can be used in several ways to 

calculate base productivity growth targets.  One option is to use the productivity trend of 

the entire industry to calibrate X.  This approach is sometimes described as simulating the 

outcome of competitive markets.  A competitive market paradigm has broad appeal. 

On the other hand, individual firms in competitive markets routinely experience 

windfall gains and losses.  Our discussion in Section 2.1.2 of the sources of productivity 

growth implies that differences in the external business conditions that drive productivity 

growth can cause utilities to have different productivity trends.  For example, power 

distributors that are experiencing brisk growth in the number of electric customers served 

are more likely to realize economies of scale than distributors experiencing slow growth.  

Similarity in input prices is also important in reducing expected windfalls. There is thus 

considerable interest in methods for customizing X factors to reflect local business 

conditions.     

The most common approach to customization has been to calibrate X using the 

input price and productivity trends of similarly situated (a/k/a “peer”) utilities.  The 

utilities are usually but not always chosen from the surrounding region.  The following 

principles are useful in choosing a peer group.  First, the average productivity trend of the 

group should be insensitive to the productivity trend of individual utilities that would be 

subject to the PBR plan.  This may be called the externality criterion.  It is desirable, 

secondly, for the region to be broad enough that the productivity trend is not dominated 
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by the actions of any handful of utilities.  This may be called the size criterion.  A third 

criterion is that the region should be one in which external business conditions that 

influence input price and productivity  growth are similar to those of utilities that may be 

subject to the indexing plan.  This may be called the “no windfalls” criterion.  The 

relevant business conditions for a power distributor, for example, include the pace of 

customer growth and changes in the extent of system undergrounding.   

2.2.5  Inflation Measure Issues  

Index logic suggests that the inflation measure of an ARM should in some fashion 

track utility input price inflation.  For incentive reasons, it is preferable that the inflation 

measure track the input price inflation of utilities generally rather than the prices actually 

paid by the subject utility.   

Several issues in the choice of an inflation treatment must still be addressed.  One 

is whether the inflation measure should be expressly designed to track utility industry 

input price inflation.  There are several precedents for the use of utility-specific inflation 

measures in MRP rate escalation mechanisms.  Such a measure was used in one of the 

world’s first large scale MRPs, which applied to U.S. railroads.  Such measures have also 

been used in MRPs for Canadian railroads and for energy utilities in Alberta, California, 

and Ontario.  The development of industry-specific inflation measures for energy utilities 

is facilitated by the availability of indexes for certain utility inputs from private vendors 

and government agencies.       

 Notwithstanding such precedents, the majority of PBR plans approved worldwide 

do not feature industry-specific input price indexes.  They instead feature measures of 

economy-wide (a/k/a “macroeconomic”) price inflation.  Gross domestic product price 

indexes (“GDPPIs”) and consumer price indexes (“CPIs”) are both widely used for this 

purpose.   In the US and Canada alike, GDPPIs are a featured government measure of 

inflation in prices of the economy’s final goods and services.  Final goods and services 

consist chiefly of consumer products.  However, GDPPIs track inflation in a broader 

range of products that includes government services and capital equipment.   

Macroeconomic inflation measures have some advantages over industry-specific 

measures in ARM design.  One is that they are available, at little or no cost, from 

government agencies.  There is then no need to go through the chore of annually 
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recalculating complex indexes or purchasing costly utility inflation data from private 

vendors.  Customers are more familiar with macroeconomic price indexes (especially 

CPIs).  The task of choosing an industry-specific price index during the proceeding that 

establishes a PBR Plan is also sidestepped.  The design of a capital price for such an 

index can be especially controversial.   

When a macroeconomic inflation measure is used, the ARM must be calibrated in 

a special way if it is to reflect industry cost trends.  Suppose, for example, that the 

inflation measure is the comprehensive GDPPI.  In that event we can restate the revenue 

per customer index in [11c], for example, as 

growth Revenue/Customer = growth GDPPI –  

           [trend MFP + (trend GDPPI – trend Input PricesIndustry) + Stretch Factor]        [14]  

It follows that an ARM with the GDPPI as the inflation measure can still conform to 

index logic provided that the X factor effectively corrects for any tendency of GDPPI 

growth to differ from industry input price growth.  The term in parentheses is sometimes 

called the “inflation differential.” 

 Consider now that the GDPPI is a measure of output price inflation.  Due to the 

broadly competitive structure of the US and Canadian economies, we can utilize relation 

[8] to predict that the long-run trend in the GDPPI is the difference between the trends in 

input price and MFP indexes for the economy. 

 trend GDPPI = trend Input PricesEconomy – trend MFPEconomy.       [15] 

Relations [14] and [15] can be combined to produce the following formula for a 

revenue per customer escalator.  

growth Revenue/Customer = growth GDPPI -  

         ( )
( ) 












++ StretchPrices Input trend-Prices Input trend
 MFPtrend- MFPtrend

IndustryEconomy

EconomyIndustry

                           [16] 

This formula suggests that when the GDPPI is employed as the inflation measure, the 

revenue per customer index can be calibrated to track industry cost trends when the X 

factor has two calibration terms: a “productivity differential” and an “input price 

differential”.  The productivity differential is the difference between the MFP trends of 

the industry and the economy.  X will be larger, slowing revenue growth, to the extent 
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that the industry MFP trend exceeds the economy-wide MFP trend embodied in the 

GDPPI.   

      Provided that the input price trends of the industry and the economy are fairly similar,  

the growth trend of the GDPPI can thus be expected to be slower than that of the 

industry-specific input price index by the trend in the economy’s MFP growth.  In an 

economy with rapid MFP growth this difference can be substantial.  X factor calibration 

is warranted only to the extent that the input price and productivity trends of the utility 

industry differ from those of the economy.   

 The MFP trend of the US economy is believed to be fairly brisk.  In the last ten 

years, for example, the US federal government’s MFP index for the private business 

sector has averaged 1.1% average growth.  A sizable adjustment to the X factor is thus 

warranted in the US when the GDPPI is used as the inflation measure.  In Canada, 

however, the analogous MFP index has declined by 0.45% annually on average over the 

last ten years.      

The input price differential is the difference between the input price trends of the 

economy and the industry.  X will be larger (smaller) to the extent that the input price 

trend of the economy is more (less) rapid than that of the industry.  The input price trends 

of a utility industry and the economy can differ for several reasons.  One possibility is 

that prices in the industry grow at different rates than prices for the same inputs in the 

economy as a whole.  For example, labor prices may grow more rapidly to the extent that 

utility workers have health care benefits that are better than the norm.  Another 

possibility is that the prices of certain inputs grow at a different rate in some regions than 

they do on average throughout the economy.  It is also noteworthy that the energy 

distribution industry has a different and more capital-intensive mix of inputs than the 

economy.   

Whether or not the X factor properly reflects long-term inflation trends, 

macroeconomic inflation measures vary in their ability to track input price inflation year 

to year.  Some are more volatile than others, and volatility typically results from 

fluctuation in the prices of commodities, such as food and fuel, that have little relevance 

for utility cost.  Inflation measures with irrelevant volatility increase utility operating risk. 
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2.2.6 Long Run Productivity Trends 

An important issue in the design of a ARM is whether it should be designed to 

track short-run or long-run industry cost trends.  An index designed to track short-run 

growth will also track the long run growth trend if it is used over many years.  An 

alternative approach is to design the index to track only long-run trends.  Different 

approaches can, in principle, be taken for the input price and productivity components of 

the ARM. 

Different treatments of input price and productivity growth are in most cases 

warranted.  The inflation measure should track short-term input price growth.  

Meanwhile, productivity research for X factor calibration commonly focuses on 

discerning the current long-run productivity trend.  This is the trend in productivity that is 

unaffected by short-term fluctuations in outputs and/or inputs.  The long run productivity 

trend is faster than the trend during a short-lived surge in input growth or lull in output 

growth but slower than the trend during a short-lived lull in input growth or surge in 

output growth.   

This general approach to PCI design has important advantages.  The inflation 

measure exploits the greater availability of inflation data.  Making the PCI responsive to 

short term input price growth reduces utility operating risk without weakening 

performance incentives.  Having X reflect the long run industry MFP trend, meanwhile, 

sidesteps the need for more timely cost data and avoids the chore of annual MFP 

calculations.  

To calculate the long-run productivity trend using indexes it is common to use a 

lengthy sample period.  However, a period of more than twenty years may be unreflective 

of the current state of technological change.  Quality data are often unavailable for 

sample periods of even this length.  The need for a long sample period is lessened to the 

extent that volatile costs are excluded from the study and the output index does not assign 

a heavy weight to the volatile output measures such as delivery volumes and system peak 

demand.   
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2.2.7 Dealing With Cost Exclusions 

Many multiyear rate plans recover certain costs outside of the ARM.  Costs 

targeted for exclusion are sometimes said to be “Y factored.”  The exclusions affect the 

research method that is appropriate for calibrating the X factor.  Suppose, for example, 

that expenses for the procurement of energy are not addressed by the indexing 

mechanism of the PBR plan.  These costs should then be excluded from the definition of 

cost used in the index research.  Similarly, the exclusion of a sizable share of routine 

capex from the indexing mechanism may make it appropriate to exclude some plant 

additions from the MFP research.   

2.3 FURTHER ISSUES IN INDEX RESEARCH  

2.3.1 Capital Cost  

Trends in the price and quantity of capital play a critical role in the measurement 

of trends in the multifactor productivity and prices of utility inputs.  Summary input price 

and quantity indexes are, after all, cost-weighted, and capital typically accounts for half 

or more of total cost.  A practical means must thus be found to calculate capital cost and 

to decompose it into consistent price and quantity indexes such that  

growth CostCapital   =  growth PriceCapital   + growth QuantityCapital.      [17] 

Several formulas for capital price and quantity indexes are available.   

The capital quantity index is, effectively, an index of the trend in the real 

(inflation-adjusted) cost of depreciated plant.  Indexes of construction costs are 

commonly used to measure plant addition price trends in utility research.  The rate base 

of an energy distributor tends to grow over time due to system expansion and 

construction cost inflation.  However, capital quantity indexes of energy distributors 

sometimes display a negative trend. 

The capital price index measures the trend in the cost of owning a unit of capital.  

It is sometimes called a “rental” or “service” price since, in a competitive rental market, 

the trend in prices would tend to reflect the trend in the unit cost of capital ownership.  

The monthly charge for an automobile lease, for instance, should reflect the monthly cost 

to the lessor of owning the automobile.   
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The components of capital cost include depreciation and the return on investment.  

Capital cost therefore depends on construction prices, depreciation rates, and the rate of 

return on capital.  A capital service price index should reflect the trends in these 

conditions.   

Utilities use several kinds of financing in their operations.  Debt and equity are 

the principal categories.  Change in the rates of return (“RORs”) on different kinds of 

investments can differ considerably.   

Utilities have diverse methods for calculating depreciation expenses.  In 

calculating capital costs and quantities, it is therefore desirable in productivity research to 

rely chiefly on the companies for the value of plant additions and then use a standardized 

depreciation treatment to construct a capital quantity index.  Since the quantity of capital 

on hand may involve plant added thirty to fifty years ago, it is desirable to have plant 

addition data for many years in the past.  For some of the earliest years for which plant 

addition data are needed, the data are often unavailable and the capital quantity must be 

imputed using plant value data and construction price indexes.  

Three practical methods are well-established for calculating capital costs that can 

be decomposed into input price and quantity indexes.  All have been used over the years 

in utility productivity evidence.  The choice of a capital costing method is an important 

issue in X factor calibration. 

Geometric Decay 

The critical assumptions of the geometric decay (“GD”) approach are twofold. 

• Utility plant is valued in current dollars so that plant value reflects the cost 

of asset replacement. 

• Plant depreciates at a constant rate. 

Both assumptions differ from those used to compute capital cost in North American 

utility regulation. 

Current valuation of plant means that owners profit from capital gains.  If the 

value of assets is rising, the net cost of plant ownership can be appreciably less than the 

gross due to capital gains.  The capital service price should then reflect the expected net 

cost of owning a unit of plant.   
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While GD price and quantity formulas are mathematically elegant, they have 

serious practical implementation problems in an X factor calibration exercise.  One is that 

there is no established method of modeling the expected growth of the real rate of return.  

Another is the unusual instability of capital cost and the capital price index.  This stems 

from the fact that the rate of return does not always rise when asset price (or construction 

cost) inflation accelerates.  The real rate of return is, in practice, considerably more 

volatile than the nominal rate of return.   

The instability of the capital service price using this approach to capital costing 

means that it must be smoothed before its trend can be calculated.  Different approaches 

to smoothing have materially different effects on input price trend calculations.  The 

proper approach to smoothing can be a source of dispute, and smoothing does not always 

eliminate service price volatility. 

The GD method has nonetheless been widely used in productivity research.  

Despite the controversy that can arise over input price differentials, it has been used 

many times in index research intended to calibrate X factors.  An example is the X factor 

testimony of Dr. Lowry in his PBR evidence for BC Gas.   

One Hoss Shay       

The one hoss shay approach to capital costing assumes that plant does not 

depreciate gradually but, rather, all at once as the asset reaches the end of its service life.  

Plant is valued in current dollars, so that capital gains occur and capital cost and service 

price instability are once again issues.  Although the assumptions underlying the one hoss 

shay method are very different from those used to compute capital cost in utility 

regulation, the method has been used occasionally in research intended to calibrate utility 

X factors.  An example is the testimony of NERA in the recent Alberta PBR proceeding.   

Cost of Service 

The cost of service (“COS”) approach to capital costing is more consistent with 

the way that capital cost is calculated in utility regulation.  It is based on the assumption 

of straight line depreciation and the historic (a/k/a “book”) valuation of plant.  There are 

no capital gains from asset appreciation.   

Because of historical valuation the capital price is a function not simply of the 

current construction price but, rather, of a weighted average of current and past values.  
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We are interested then in measuring the extent to which the cost of constructing plant that 

is, for example, two, four, and twenty years old is higher this year than it was last year.  

The weight for construction cost of a given vintage should be larger the larger is its 

representation in the value of the rate base.  Weights tend to be larger for more recent 

years than for earlier years because construction costs were higher and there has been less 

cumulative depreciation.   

Although the COS approach to capital costing has intuitive appeal, the formulas 

required to implement it are somewhat complicated and are more efficiently set forth in 

computer code rather than a spreadsheet.  Computer code has, however, been used in 

most productivity studies presented in PBR proceedings.  For example, code has been 

used routinely in the productivity research and testimony by PEG for the Ontario Energy 

Board.   

The Kahn method for X factor calibration, which we discuss at length in Section 6 

below, is implicitly based on COS capital cost measurement.  Dr. Kahn’s method has 

been employed by B&V in its work for Fortis.  PEG has used a COS method in studies 

presented in testimony for Atlantic City Electric, Central Maine Power, Central Vermont 

Public Service, the Consumers’ Coalition of Alberta, Delmarva Power, Fitchburg Gas & 

Electric, the Ontario Energy Board, Potomac Electric Power, Public Service of Colorado, 

Gaz Metro, and the Gaz Metro Task Force.  The base productivity growth target in the 

current price cap plans of Ontario power distributors is based on productivity research 

that used COS capital costing.  The methodology also informed the choice of an X factor 

for the revenue cap index of Central Vermont Public Service. 

We have chosen the COS method for use in our work for the CEC.  Its principal 

advantage is its greater relevance in a ratemaking application.  The COS method is also 

more consistent with the capital cost methodology of B&V in this proceeding.   This 

makes it more useful in an appraisal of the B&V method.  

2.3.2 Data Quality 

The quality of data used in index research has an important bearing on the 

relevance of results for ARM design.  Generally speaking, it is desirable to have publicly 

available data drawn from a standardized collection form such as those managed by 

government agencies.  The best quality data of this kind are often gathered by 
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commercial venders that put in extra effort to ensure its quality and can spread the cost of 

their work amongst numerous subscribers.  Data quality also has a temporal dimension.  

It is customary for statistical cost research used in the design of index-based ARMs to 

include the latest data available. 

Data limitations discourage use of Canadian utility data in ARM design.  Data 

collection is not standardized across Canada, and the data reported in BC and other 

individual provinces have changed over the years.  Data for many years of plant 

additions, such as are needed to calculate accurate capital quantity trends, are generally 

unavailable.  The best available data for calibrating the X factors of BC energy utilities 

are found in the United States.  Data on U.S. productivity trends have been considered by 

Canadian regulators in designing ARMs for BC Gas, Gaz Metro, EGD, Union Gas, 

Alberta’s energy distributors, and Ontario’s power distributors. 
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3.  INDEX RESEARCH: US GAS DISTRIBUTION 

3.1 DATA 
The chief source of our data on the costs incurred by US gas distributors is reports 

to state regulators.  These reports are fairly standardized since they often use as templates 

the Form 2 that interstate gas pipeline companies file with the FERC.  A Uniform System 

of Accounts is available for this form.  The chief source for our data on gas utility 

operating scale is Form EIA 176.  Gas utility operating data from both of these sources 

are compiled by respected commercial venders.  We obtained most of the gas operating 

data used in this study from SNL Financial.6 

Other data sources were also employed in our productivity research.  These were 

used primarily to measure input price trends.   The supplemental sources of price data 

were Whitman, Requardt & Associates, the Regulatory Research Associates unit of SNL 

Financial, the Bureau of Labor Statistics (“BLS”) of the U.S. Department of Labor, and 

Global Insight (formerly DRI-McGraw Hill).  

Our calculations of the productivity trends of US gas distributors are based on 

quality data for 64 utilities.  The sample includes most of the larger distributors in the 

United States.  Some of the sampled distributors also provide gas transmission and/or 

storage services but all were involved more extensively in gas distribution.  The sampled 

distributors are listed in Table 1.   

3.2 INDEX DETAILS 

3.2.1 Scope 

We calculated indexes of trends in the O&M, capital, and multifactor productivity 

and input prices of each sampled utility in the provision of gas services.  Itemized costs 

attributed to electric services provided by combined gas and electric utilities were 

excluded from the analysis.  We also excluded certain costs that are itemized on U.S. data 

forms and are unlikely to be subject to indexing in the PBR plan of Fortis.  The costs  

6 For a few of the sampled companies, the SNL data were deemed insufficient in some of the earliest years 
of the sample period.  In such cases, we used data from sources we have used in the past such as the 
GasDat service of Platts. 
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Alabama Gas Corporation Northern Illinois Gas Company

Avista Corporation Northern Indiana Public Service Co.

Baltimore Gas and Electric Company Northern States Power Company ‐ WI

Berkshire Gas Company Northwest Natural Gas Company

Cascade Natural Gas Corporation NSTAR Gas Company

Central Hudson Gas & Electric Corp Ohio Gas Company

Citizens Energy Group Ohio Valley Gas Corporation

Columbia Gas of Kentucky Orange and Rockland Utilities, Inc.

Columbia Gas of Maryland Pacific Gas and Electric Company

Columbia Gas of Massachusetts PECO Energy Company

Columbia Gas of Ohio, Incorporated Peoples Gas System

Columbia Gas of Pennsylvania, Inc. Peoples Natural Gas Company

Columbia Gas of Virginia Pike Natural Gas Company

Connecticut Natural Gas Corporation Public Service Company of Colorado

Consumers Energy Company Public Service Electric and Gas Company

Corning Natural Gas Corporation Puget Sound Energy, Inc.

Duke Energy Ohio, Inc. Questar Gas Company

East Ohio Gas Company Rochester Gas and Electric Corp

Equitable Gas Company, LLC San Diego Gas & Electric Co.

Hope Gas, Inc. Sierra Pacific Power Company

Indiana Gas Company, Inc. South Carolina Electric & Gas Co.

Intermountain Gas Company South Jersey Gas Company

Laclede Gas Company Southern California Gas Company

Louisville Gas and Electric Company Southern Connecticut Gas Company

Madison Gas and Electric Company Southern Indiana Gas and Electric

Michigan Consolidated Gas Company St. Joe Natural Gas Co, Inc.

Mountaineer Gas Company St. Lawrence Gas Company, Inc.

National Fuel Gas Distribution  Vermont Gas Systems, Inc.

New Jersey Natural Gas Company Virginia Natural Gas, Inc.

New York State Electric & Gas Corp Washington Gas Light Company

Niagara Mohawk Power Corporation Wisconsin Gas LLC

North Shore Gas Company Yankee Gas Services Company

Sample comprises 64 utilities

Table 1
Companies in PEG's Gas Distribution Indexing Sample
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excluded for this reason included expenses for gas supply, gas transmission by others, 

taxes, and pensions and other benefits.  We excluded customer service and information 

expenses for two reasons.  These costs grew briskly during the sample period for many 

utilities due to the growth in utility DSM programs.  DSM programs are not covered by 

the indexing provisions of the proposed PBR plans.  We also excluded the costs of 

uncollectible bill expenses as these costs grew rapidly in the later years of the sample 

period due to the recession.   

The applicable total cost was calculated as the sum of applicable O&M expenses 

and the costs of gas plant ownership.  The index calculations required the breakdown of 

cost into two input categories: capital and O&M inputs.  O&M inputs comprise labor, 

materials, and services.  Material and service (“M&S”) inputs is a residual input category 

that includes the O&M services of contractors, insurance, real estate rents, equipment 

leases, materials, and miscellaneous other goods and services.  The cost shares for capital 

excluded taxes.  The calculation of capital cost is discussed further in Appendix Section 

4.   

3.2.2 Output Measure 

Our output specification is intended to measure the effect of output growth on 

cost.  The trend in the workload was measured by the number of customers served.  We 

show in Section 2.2.2 above that this is the output specification that is relevant to the 

design of a revenue per customer or cost per customer index.   

3.2.3 Input Quantity Index 

The growth rate in the input quantity index of each sampled distributor is a 

weighted average of quantity subindexes for capital and O&M inputs.   

3.2.4 Input Price Index 

The growth rate in the input price index of each sampled distributor was a 

weighted average of the growth rates in price subindexes for capital and O&M inputs.  

The weights were based on the shares of these input classes in each company’s applicable 

gas distributor cost.   
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3.2.5 Sample Period 

In choosing a sample period for an indexing study used in X factor calibration, it 

is generally desirable that the period include the latest year for which all of the requisite 

data are available.  In the present case this year is 2012, but some data became available 

only recently.  It is also desirable for the sample period to reflect the long-run 

productivity trend.  We generally desire a sample period of at least 10 years to fulfill this 

goal.  A long sample period, however, may not be indicative of the latest technology 

trend.  Moreover, the accuracy of the measured capital quantity trend is enhanced by 

having a start date for the indexing period that is several years after the first year that 

good capital cost data are available.  It should also be noted that 2011 was a year of 

recovery in the United States from the severe recession of 2008-09.  The sensitivity of 

our productivity results to this circumstance is lessened by a sample period of at least ten 

years and our choice of the number of customers as the output measure.  We attempt to 

balance all of these considerations by presenting productivity results for the thirteen year 

1999 to 2011 period.  

3.3 INDEX RESULTS 
Tables 2a and 2b and Figure 1 report annual growth rates in the gas distributor 

productivity and component output and input quantity indexes.  Inspecting the results in 

Table 2a, it can be seen that the sampled distributors averaged 0.96% annual MFP 

growth.7  Output growth averaging 1.10% annually outpaced multifactor input quantity 

growth averaging only 0.14% annually.   O&M and capital productivity each averaged 

0.98% annually.   

Over the 2008-2011 period that is the focus of the B&V study, MFP growth was 

slower, averaging a slight -0.07% annual decline.  Output growth fell substantially to 

only 0.38% annually while multifactor input quantity growth rose modestly, averaging  

0.45.  O&M input growth --- which is characteristically volatile --- rose considerably 

whereas capital quantity growth fell modestly.  The productivity of O&M inputs fell  

7 All growth trends in this report were included logarithmically. 
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Year
1998
1999 1.88% -0.90% 1.07% 0.29% 2.78% 0.81% 1.59%
2000 2.90% 4.00% 0.65% 2.50% -1.10% 2.25% 0.40%
2001 1.28% -3.94% 0.50% -1.80% 5.22% 0.77% 3.08%
2002 0.91% -4.86% 0.44% -2.33% 5.77% 0.46% 3.23%
2003 2.15% 1.49% 0.65% 1.06% 0.66% 1.49% 1.09%
2004 1.02% 2.63% 0.11% 1.31% -1.61% 0.91% -0.29%
2005 1.32% 1.15% -0.54% 0.35% 0.17% 1.86% 0.97%
2006 0.77% -4.23% -0.40% -2.26% 5.00% 1.18% 3.03%
2007 0.56% 2.42% -0.43% 0.96% -1.86% 0.98% -0.40%
2008 0.35% -1.32% -0.32% -0.73% 1.67% 0.67% 1.08%
2009 0.31% 2.85% -0.02% 1.41% -2.54% 0.32% -1.10%
2010 0.36% 1.52% -0.03% 0.73% -1.16% 0.39% -0.37%
2011 0.51% 0.70% -0.16% 0.39% -0.19% 0.67% 0.12%

1999-2011 1.10% 0.12% 0.12% 0.14% 0.98% 0.98% 0.96%
2008-2011 0.38% 0.94% -0.13% 0.45% -0.56% 0.51% -0.07%

Productivity Results For Sampled Gas Distributors 

Table 2a

Output Quantity
Multifactor

ProductivityInput Quantities
MultifactorO&M Capital

Average Annual Growth Rate

1All growth rates calculated logarthmically.

(Growth Rates)1

O&M Capital
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Year
1998
1999 1.88% -0.90% 0.58% 0.04% 2.78% 1.30% 1.84%
2000 2.90% 4.00% 0.20% 2.31% -1.10% 2.70% 0.59%
2001 1.28% -3.94% 0.09% -2.04% 5.22% 1.19% 3.32%
2002 0.91% -4.86% 0.04% -2.59% 5.77% 0.86% 3.49%
2003 2.15% 1.49% 0.25% 0.86% 0.66% 1.89% 1.28%
2004 1.02% 2.63% -0.24% 1.16% -1.61% 1.26% -0.14%
2005 1.32% 1.15% -0.85% 0.22% 0.17% 2.17% 1.10%
2006 0.77% -4.23% -0.72% -2.46% 5.00% 1.49% 3.24%
2007 0.56% 2.42% -0.73% 0.85% -1.86% 1.29% -0.29%
2008 0.35% -1.32% -0.62% -0.90% 1.67% 0.97% 1.25%
2009 0.31% 2.85% -0.32% 1.30% -2.54% 0.63% -1.00%
2010 0.36% 1.52% -0.33% 0.61% -1.16% 0.69% -0.25%
2011 0.51% 0.70% -0.44% 0.26% -0.19% 0.95% 0.25%

1999-2011 1.10% 0.12% -0.24% -0.03% 0.98% 1.34% 1.13%
2008-2011 0.38% 0.94% -0.43% 0.32% -0.56% 0.81% 0.06%

Multifactor

Average Annual Growth Rate

1All growth rates calculated logarthmically.

(Growth Rates)1

Table 2b

Productivity Results For Sampled Gas Distributors 

Output Quantity Input Quantities Productivity
O&M Capital Multifactor O&M Capital

(Using 90% of Plant Additions)
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  precipitously to a 0.56% average annual decline.  Capital productivity growth declined 

more modestly but remained positive, averaging 0.51% annually.       

Table 2b presents productivity results when 10% of plant additions have been 

removed.  These results may be more pertinent considering that Fortis proposes to 

exclude a sizable share of its capex costs outside of the indexing mechanisms.  Inspecting 

the results, it can be seen that over the full sample period the utilities averaged 1.13% 

annual MFP growth.  O&M productivity growth once again averaged 0.98% annually 

while capital productivity growth was higher, averaging 1.34% annually.   

Table 3 and Figure 2 report the results of our gas distributor input price 

research.The multifactor input price indexes of the sampled gas utilities averaged 3.16% 

annual growth.  O&M prices averaged 2.89% annual growth whereas capital prices 

averaged 3.43% growth.   
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Index Growth Rate1 Index Growth Rate Index Growth Rate

1998 1.000 1.000 1.000
1999 1.040 3.92% 1.026 2.55% 1.033 3.22%
2000 1.081 3.87% 1.060 3.25% 1.070 3.59%
2001 1.123 3.77% 1.091 2.89% 1.106 3.31%
2002 1.137 1.31% 1.120 2.65% 1.128 1.96%
2003 1.173 3.09% 1.150 2.65% 1.161 2.88%
2004 1.191 1.55% 1.183 2.80% 1.187 2.16%
2005 1.239 3.93% 1.224 3.40% 1.231 3.66%
2006 1.277 2.99% 1.267 3.49% 1.271 3.22%
2007 1.343 5.06% 1.310 3.30% 1.326 4.19%
2008 1.393 3.68% 1.362 3.92% 1.377 3.79%
2009 1.435 2.93% 1.383 1.52% 1.408 2.23%
2010 1.499 4.39% 1.414 2.24% 1.456 3.34%
2011 1.561 4.04% 1.457 2.96% 1.508 3.51%

1999-2011 3.43% 2.89% 3.16%
2008-2011 3.76% 2.66% 3.22%

2 Regionalized labor price indexes are calculated using US Bureau of Labor Statistics Employment Cost Indexes.

Average Annual Growth Rates

1All growth rates calculated logarthmically.

3 M&S price index constructed from detailed price indexes for power distribution utility materials and services prepared by Global Insight.
4Capital price indexes calculated using cost of service (COS) formulas with construction cost indexes from Whitman, Requardt and Associates and rates of return on 
utility plant that are calculated using data from SNL Financial.

Table 3

Input Price Trends of U.S. Gas Distributors

Input Price Subindexes Summary Input Price Index

 Capital4 O&M2,3
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4. INDEX RESEARCH: US POWER DISTRIBUTION 

4.1 DATA 
The primary source of the cost and quantity data used in our power distribution 

index research was the FERC Form 1.  Major investor-owned electric utilities in the 

United States are required by law to file this form annually.  Cost and quantity data 

reported on Form 1 must conform to the FERC’s Uniform System of Accounts.  Details 

of these accounts can be found in Title 18 of the Code of Federal Regulations. 

FERC Form 1 data are processed by the Energy Information Administration 

(“EIA”) of the U.S. Department of Energy.  Selected Form 1 data were for many years 

published by the EIA.8  More recently, the data have been available electronically in raw 

form from the FERC and in more processed forms from commercial vendors.  FERC 

Form 1 data used in this study were obtained from SNL Financial.   

Data were eligible for inclusion in the sample from all major investor-owned 

electric utilities in the United States that filed the Form 1 electronically in 2001 and that, 

together with any important predecessor companies, have reported the necessary data 

continuously since they achieved a “major” designation.  To be included in the study the 

data were required, additionally, to be of good quality and plausible.  Data from 75 

companies met these additional standards and were used in our indexing work.  The data 

for these companies are the best available for rigorous work on input price and 

productivity trends to support the development of an X factor for FBC.  The included 

companies are listed in Table 4.   

A noteworthy idiosyncrasy of the FERC Form 1 is that it requests data on retail 

power sales volumes but not on the volumes of unbundled distribution services that  

might be provided under retail competition.  Where retail competition exists, it 

complicates accurate calculation of trends in retail delivery volumes and customers.  To 

rectify this shortcoming, we obtained our output data from Form EIA-861, the Annual 

Electric Power Industry Report.  These data were also gathered by SNL Financial. 

8 This publication series had several titles over the years.  A recent title is Financial Statistics of 
Major U.S. Investor-Owned Electric Utilities. 
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Alabama Power Metropolitan Edison
Appalachian Power Minnesota Power
Arizona Public Service Mississippi Power
Atlantic City Electric Montana-Dakota Utilities
Avista Narragansett Electric
Baltimore Gas & Electric Nevada Power
Bangor Hydro-Electric New York State Electric & Gas
Carolina Power & Light Northern Indiana Public Service
Central Hudson Gas & Electric Northern States Power-MN
Central Maine Power Nstar Electric
Central Vermont Public Service Ohio Edison
Cleveland Electric Illuminating Oklahoma Gas and Electric
Connecticut Light & Power Orange and Rockland Utilities
Dayton Power & Light Pacific Gas and Electric
Duke Energy Carolinas PacifiCorp
Duke Energy Indiana Pennsylvania Electric
Duke Energy Ohio Pennsylvania Power 
Duquesne Light Potomac Electric Power
El Paso Electric Public Service of Colorado
Empire District Electric Public Service of Oklahoma
Entergy Arkansas Public Service Electric and Gas
Florida Power & Light Puget Sound Energy
Florida Power San Diego Gas & Electric
Georgia Power South Carolina Electric & Gas
Green Mountain Power Southern California Edison 
Gulf Power Southern Indiana Gas and Electric 
Idaho Power Southwestern Public Service
Indiana-Michigan Power Tampa Electric
Indianapolis Power & Light Toledo Edison
Jersey Central Power & Light Tucson Electric Power
Kansas City Power & Light United Illuminating
Kansas Gas and Electric Virginia Electric and Power
Kentucky Power West Penn Power
Kentucky Utilities Western Massachusetts Electric
Louisville Gas and Electric Western Resources
Maine Public Service Wisconsin Electric Power
Massachusetts Electric Wisconsin Power and Light 

Wisconsin Public Service

Sample comprises 75 utilities

Table 4

Companies in PEG's Power Distribution Indexing Sample
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Other sources of data were also accessed in the research.  These were used 

primarily to measure input price trends.  As in our gas study, the supplemental data 

sources were Whitman, Requardt & Associates; Global Insight; and the BLS.  The 

specific data drawn from these and the other sources mentioned are discussed further 

below. 

4.2 INDEX DETAILS 

4.2.1 Scope 

We calculated indexes of trends in the O&M, capital, and multifactor input prices 

and productivity of each sampled utility in the provision of power distributor services.  

The major tasks in a power distribution operation are the local delivery of power and the 

reduction in its voltage from the level at which it is received from the transmission 

network. 9  Most power is delivered to end users at the voltage at which it is consumed.  

Distributors also typically provide an array of customer services such as account, sales, 

and information services.  

The total cost of power distribution considered in the study was the sum of 

applicable O&M expenses and capital costs.  Itemized costs of any gas services provided 

by combined gas and electric utilities were excluded.  We also excluded certain itemized 

costs that are unlikely to be subject to indexing in the PBR plan of FBC.  The costs 

excluded for this reason included expenses for purchased power, power transmission by 

others, taxes, franchise fees, and pensions and other benefits.  We excluded CSI and 

uncollectible bill expenses for the same reasons we discussed in Section 3.2.1.   

Applicable O&M expenses included those reported for distribution, sales, and 

customer accounts (other than those for uncollectible bills), plus a sensible share of the 

company’s administrative and general (“A&G”) expenses (exclusive of those for 

pensions and benefits).  A&G expenses are O&M expenses that are not readily assigned 

directly to particular operating functions under the Uniform System of Accounts.  They 

include expenses incurred for injuries and damages, property insurance, regulatory 

proceedings, stockholder relations, and general advertising of the utility; the salaries and 

9 The term “distribution” in the Uniform System of Accounts corresponds most closely to local delivery 
service as here discussed. 
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wages of A&G employees, and the expenses for office supplies, rental services, outside 

services, and maintenance activities that are needed for general administration. 

General plant is plant that is not directly assigned to particular operating functions 

in the Uniform System of Accounts.  Certain structures and improvements (e.g. office 

buildings), communications equipment, office furniture and equipment, and trans-

portation equipment account for the bulk of general plant value.  Other general plant 

categories in the Uniform System of Accounts include tools, shop, and garage equipment, 

laboratory equipment, miscellaneous power-operated equipment, land and land rights, 

and stores equipment. 

The index calculations required the breakdown of cost into four input categories: 

distribution plant, general plant, labor services, and M&S inputs.  The cost of labor was 

defined for this purpose as salaries and wages.  The cost of M&S inputs was defined as 

applicable O&M expenses net of these labor costs.  The cost share for capital excluded 

taxes.  The calculation of capital cost is discussed in Appendix Section 4.     

4.2.2 Index Construction 

The growth (rate) of each MFP index calculated in this study is the difference 

between the growth rates of indexes of industry output and input quantity trends.  The 

growth of the output quantity index for the industry is the growth in the total number of 

customers served.   The growth of the input quantity index is a weighted average of the 

growth in quantity subindexes for labor, materials and services, power distribution plant, 

and general plant.  The growth of the input price index for the industry is a weighted 

average of the growth in price subindexes for these same input groups. 

4.2.3 The Sample 

The sample period was 2002-2011.  The 2011 end date is the latest second to last 

year for which all data that we use to calculate the input price and MFP indexes are as yet 

available.  The 2002 start date makes possible a ten-year average growth rate, and yet is 

recent enough to avoid most of the impact that power industry restructuring may have 

had on general costs.     
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4.3 INDEX RESULTS 
Tables 5a and 5b and Figure 3 present key results of our productivity research.  

Inspecting 5a, it can be seen that over the full 2002-2011 sample period the annual 

average growth rate in the MFP of all sampled US power distributors was about 0.93%.  

Output quantity growth averaged 0.87% annually.  Input quantity growth was close to 

zero, declining each year by a slight -0.06% on average.  O&M productivity growth 

averaged 1.51% annually whereas capital productivity growth averaged 0.61% annually.    

 Over the 2008-2011 period that is the focus of the B&V study, the MFP growth of 

the full sample was only a little slower, averaging 0.90% annually.  O&M productivity 

growth accelerated modestly to a 1.72% annual average whereas capital productivity 

growth slowed modestly to a 0.39% average.  The slowdown in capital productivity 

growth was not due to a surge in capital spending.  In fact, capital quantity growth slowed 

modestly and was slightly negative during these years.  The modest slowdown in capital 

productivity growth and acceleration of O&M productivity growth may reflect in part 

automated metering infrastructure capex that was encouraged by federal stimulus 

spending during these years. 

Table 5b presents productivity results when 10% of plant additions have been 

removed.  It can be seen that the sampled distributors averaged 1.18% annual MFP 

growth.   O&M productivity growth once again averaged 1.51% annually but capital 

productivity growth accelerated, averaging 1.05% annually.   

Table 6 and Figure 4 report key findings of our power distributor input price 

research.  Over the full sample period, the input prices facing sampled US power 

distributors were found to average about 3.13% annual inflation.  Labor price growth 

averaged 2.93% annually whereas M&S price growth averaged 3.32%.  Distribution 

capital prices averaged 3.13% growth whereas general capital prices averaged 2.84% 

growth.     
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Output Quantity
Year O&M Capital Multifactor Multifactor
2001
2002 1.22% -0.34% 0.42% 0.16% 1.56% 0.81% 1.07%
2003 1.26% 2.86% 0.52% 1.58% -1.60% 0.73% -0.33%
2004 1.22% -4.41% 0.38% -1.61% 5.62% 0.83% 2.83%
2005 1.45% -0.57% 0.37% 0.02% 2.03% 1.08% 1.43%
2006 1.12% 0.06% 0.70% 0.53% 1.06% 0.42% 0.58%
2007 1.11% 1.53% 0.43% 0.97% -0.42% 0.68% 0.14%
2008 0.53% -2.70% 0.31% -1.09% 3.23% 0.22% 1.62%
2009 0.24% -2.25% 0.05% -0.66% 2.49% 0.19% 0.90%
2010 0.36% 1.35% -0.47% 0.41% -0.99% 0.84% -0.05%
2011 0.17% -1.97% -0.15% -0.95% 2.14% 0.32% 1.12%

2002-2011 0.87% -0.64% 0.26% -0.06% 1.51% 0.61% 0.93%
2008-2011 0.33% -1.39% -0.07% -0.57% 1.72% 0.39% 0.90%

Average Annual Growth Rates

1All growth rates calculated logarthmically.

(Growth Rates)1

Table 5a

 Productivity Results For Sampled Power Distributors 

Input Quantities Productivity
O&M Capital
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Output Quantity
Year O&M Capital Multifactor
2001
2002 1.22% -0.34% -0.08% -0.13% 1.56% 1.31% 1.35%
2003 1.26% 2.86% 0.04% 1.32% -1.60% 1.22% -0.06%
2004 1.22% -4.41% -0.11% -1.91% 5.62% 1.32% 3.13%
2005 1.45% -0.57% -0.09% -0.24% 2.03% 1.54% 1.69%
2006 1.12% 0.06% 0.23% 0.27% 1.06% 0.88% 0.85%
2007 1.11% 1.53% -0.01% 0.74% -0.42% 1.12% 0.37%
2008 0.53% -2.70% -0.11% -1.35% 3.23% 0.64% 1.88%
2009 0.24% -2.25% -0.34% -0.90% 2.49% 0.58% 1.14%
2010 0.36% 1.35% -0.82% 0.24% -0.99% 1.18% 0.13%
2011 0.17% -1.97% -0.49% -1.17% 2.14% 0.66% 1.34%

2002-2011 0.87% -0.64% -0.18% -0.31% 1.51% 1.05% 1.18%
2008-2011 0.33% -1.39% -0.44% -0.79% 1.72% 0.77% 1.12%

Average Annual Growth Rates

1All growth rates calculated logarthmically.

(Growth Rates)1

Table 5b

 Productivity Results For Sampled Power Distributors 

Input Quantities Productivity
O&M Capital Multifactor

(Using 90% of Plant Additions)
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Index Growth4 Index Growth Index1 Growth Index2 Growth Index Growth

2001 1.000 1.000 1.000 1.000 1.000
2002 1.015 1.50% 1.028 2.74% 1.036 3.58% 1.017 1.64% 1.020 1.94%
2003 1.049 3.33% 1.066 3.64% 1.064 2.66% 1.045 2.72% 1.051 3.06%
2004 1.066 1.52% 1.095 2.68% 1.097 3.00% 1.085 3.79% 1.077 2.40%
2005 1.095 2.75% 1.135 3.63% 1.127 2.69% 1.137 4.68% 1.112 3.25%
2006 1.137 3.76% 1.175 3.40% 1.162 3.09% 1.193 4.85% 1.157 3.89%
2007 1.176 3.34% 1.207 2.72% 1.199 3.15% 1.240 3.79% 1.196 3.37%
2008 1.219 3.62% 1.247 3.26% 1.238 3.15% 1.306 5.24% 1.244 3.92%
2009 1.272 4.24% 1.266 1.49% 1.273 2.80% 1.312 0.43% 1.282 2.96%
2010 1.326 4.15% 1.298 2.53% 1.305 2.47% 1.341 2.22% 1.325 3.32%
2011 1.368 3.13% 1.329 2.33% 1.341 2.74% 1.394 3.87% 1.368 3.20%

2002-2011 3.13% 2.84% 2.93% 3.32% 3.13%
2008-2011 3.79% 2.40% 2.79% 2.94% 3.35%

1 Regionalized labor price indexes are calculated using US Bureau of Labor Statistics Employment Cost Indexes.
2 M&S price index constructed from detailed price indexes for power distribution utility materials and services prepared by Global Insight.

Average Annual Growth Rates

3Capital price indexes calculated using cost of service (COS) formulas with construction cost indexes from Whitman, Requardt and Associates and 
rates of return on utility plant that are calculated using data from SNL Financial.
4All growth rates calculated logarthmically.

Table 6

Input Price Trends of Sampled Power Distributors

Input Price Subindexes Summary Input Price Index

Distribution Capital3 General Capital3 Labor O&M1 Materials & Services2
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5. CANADIAN PRICE RESEARCH 

5.1 MACROECONOMIC PRICE INDEXES 
We noted in Section 2.2.5 that macroeconomic output price indexes pose fewer 

complications in the design of an ARM in Canada than they do in the United States.  The 

chief reason is that the productivity trend of the Canadian economy is close to zero.  

Macroeconomic price indexes also merit consideration as a subindex in an industry-

specific input price index. 

 Table 7 shows the trends in seven macroeconomic output price indexes that are 

sensible candidates for use in BC.10  Here are the indexes with a brief discussion of 

noteworthy features.   

• The CPI for Canada is the inflation measure most familiar to Canadian 

consumers.  This type of inflation measure is the norm in British and 

Australian MRPs.   It is less common in North America, where there is greater 

interest in the ability of an inflation measure to track utility input price trends.  

The CPI places a fairly heavy weight on price-volatile consumer commodities 

like gasoline, natural gas, and food.  These commodities make the CPI more 

volatile and have much more impact on the budget of a typical consumer than 

they do on the cost of an energy distributor’s base rate inputs.  CPIs also have 

the characteristic of not being revised. 

• The CPI for BC (“CPI BC”) has the drawbacks just noted for the CPI but is 

specific to the province.  It should therefore be more sensitive to local 

inflation conditions than the national CPI.   

• The core CPI (CPIcore) excludes inflation in the prices of price-volatile 

commodities such as gasoline and food.  It is available for Canada but not for 

BC. 

• GDP implicit price indexes (“GDPIPIs”) track inflation in the prices of capital 

equipment, government services, and net exports as well as consumer  

10 Some of the annual averages in Tables 7, 8 and 9 were incorrectly tabulated in our initial filing.  The 
corrected averages are shaded in the tables in this errata filing. 
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Year Level

Growth 

Rate⁴ Level

Growth 

Rate Level

Growth 

Rate Level

Growth 

Rate Level

Growth 

Rate Level

Growth 

Rate Level

Growth 

Rate

1982 54.9 51.8 8.1% 53.2 9.1% 57.3 48.6 6.7% 53.1 8.7%

1983 58.1 5.7% 54.6 5.3% 56.1 5.3% 60.4 5.3% 50.9 4.6% 55.6 4.7%

1984 60.6 4.2% 62.9 56.4 3.2% 58.3 4.0% 62.8 3.9% 53.1 4.1% 57.6 3.5%

1985 63.0 3.9% 65.1 3.4% 58.1 3.0% 60.4 3.5% 64.8 3.1% 53.3 0.3% 58.8 2.2%

1986 65.6 4.0% 68.0 4.4% 59.9 3.1% 62.7 3.7% 66.7 2.9% 56.2 5.3% 60.8 3.3%

1987 68.5 4.3% 71.0 4.3% 62.6 4.5% 65.2 4.0% 68.7 3.0% 58.5 4.0% 62.6 2.9%

1988 71.2 3.9% 74.0 4.1% 65.5 4.4% 67.7 3.7% 71.2 3.6% 61.4 4.9% 64.8 3.4%

1989 74.8 4.9% 77.2 4.2% 68.4 4.4% 70.6 4.2% 74.4 4.4% 64.7 5.3% 67.9 4.6%

1990 78.4 4.7% 79.8 3.3% 70.6 3.2% 73.3 3.8% 78.4 5.2% 67.0 3.4% 70.9 4.4%

1991 82.8 5.5% 82.1 2.8% 72.7 2.9% 75.8 3.4% 82.6 5.2% 69.0 3.0% 73.6 3.6%

1992 84.0 1.4% 83.6 1.8% 73.6 1.3% 77.1 1.7% 84.8 2.6% 71.7 3.8% 75.9 3.1%

1993 85.6 1.9% 85.3 2.0% 74.7 1.5% 78.6 2.0% 87.8 3.5% 74.0 3.2% 78.2 3.0%

1994 85.7 0.1% 86.9 1.9% 75.6 1.1% 79.8 1.5% 89.5 1.9% 76.9 3.9% 80.2 2.5%

1995 87.6 2.2% 88.8 2.2% 77.3 2.2% 80.8 1.2% 91.6 2.3% 78.9 2.6% 81.8 1.9%

1996 88.9 1.5% 90.3 1.7% 78.5 1.5% 81.7 1.1% 92.4 0.9% 79.4 0.5% 82.6 1.0%

1997 90.4 1.7% 92.0 1.9% 79.4 1.2% 82.9 1.4% 93.1 0.8% 80.8 1.8% 83.6 1.2%

1998 91.3 1.0% 93.2 1.3% 79.1 ‐0.4% 84.0 1.3% 93.4 0.3% 80.7 ‐0.2% 84.4 1.0%

1999 92.9 1.7% 94.5 1.4% 80.5 1.7% 85.1 1.3% 94.4 1.1% 81.7 1.3% 85.1 0.9%

2000 95.4 2.7% 95.7 1.3% 83.8 4.1% 87.0 2.3% 96.1 1.8% 84.8 3.8% 86.7 1.9%

2001 97.8 2.5% 97.7 2.1% 84.7 1.1% 88.6 1.8% 97.7 1.7% 85.7 1.0% 88.1 1.5%

2002 100.0 2.2% 100.0 2.3% 85.7 1.1% 90.6 2.2% 100.0 2.3% 85.6 ‐0.1% 90.3 2.4%

2003 102.8 2.8% 102.2 2.2% 88.5 3.2% 91.9 1.5% 102.2 2.2% 88.2 3.0% 91.6 1.5%

2004 104.7 1.8% 103.8 1.6% 91.3 3.1% 93.5 1.7% 104.2 1.9% 92.1 4.4% 93.3 1.9%

2005 107.0 2.2% 105.5 1.6% 94.3 3.2% 95.6 2.2% 106.3 2.0% 94.6 2.7% 95.0 1.8%

2006 109.1 1.9% 107.5 1.9% 96.8 2.6% 97.7 2.2% 108.1 1.7% 97.7 3.2% 97.7 2.8%

2007 111.5 2.2% 109.8 2.1% 100.0 3.2% 100.0 2.3% 110.0 1.7% 100.0 2.3% 100.0 2.3%

2008 114.1 2.3% 111.7 1.7% 103.9 3.8% 102.5 2.5% 112.3 2.1% 102.3 2.3% 102.3 2.3%

2009 114.4 0.3% 113.6 1.7% 101.7 ‐2.1% 103.7 1.2% 112.3 0.0% 100.9 ‐1.4% 103.5 1.2%

2010 116.5 1.8% 115.6 1.7% 104.4 2.6% 104.8 1.1% 113.8 1.3% 102.7 1.8% 104.5 1.0%

2011 119.9 2.9% 117.5 1.6% 107.7 3.1% 107.3 2.4% 116.5 2.3% 104.5 1.7% 106.3 1.7%

2012 121.7 1.5% 119.5 1.7% 109.5 1.7% 109.2 1.8% 117.8 1.1% 105.3 0.8% 107.6 1.2%

Average Annual Growth Rates

1983‐2012 2.7% NA 2.5% 2.4% 2.4% 2.6% 2.36%

1983‐1992 4.25% NA 3.52% 3.71% 3.92% 3.88% 3.58%

1993‐2002 1.74% 1.79% 1.52% 1.61% 1.65% 1.78% 1.73%

2003‐2012 1.96% 1.78% 2.45% 1.87% 1.64% 2.07% 1.76%

2008‐2012 1.75% 1.69% 1.82% 1.76% 1.37% 1.03% 1.47%

Standard Deviation

1987‐2012 1.33% 0.88% 1.55% 0.94% 1.33% 1.65% 1.06%

Footnotes

¹ Statistics Canada. Table 326‐0021 ‐ Consumer Price Index (CPI), 2009 basket, annual.

⁴ All growth rates are calculated logarithmically.

Notes:

• Annual CPI data become available for the previous year near the end of January of the following year (e.g. Annual 2012 data became available on 1/25/2013).

• Annual CPI data are not revised. Monthly CPI is released during the third week of the following month.

• GDPIPI data are revised periodically as improved data sources and/or methodology become available. 

• "NA" is defined as "Not available."

Table 7

Macroeconomic Inflation Measures for BC and Canada

Canada British Columbia

CPI (all items)¹ Core CPI¹ ² GDPIPIs³ CPI (all items)¹

³ Statistics Canada. Table 384‐0036 (1981‐2006) and Table 384‐0039 (2007‐2012) ‐ Implicit price indexes, gross domestic product (GDP), provincial economic accounts, annual (index, 2007=100).

GDPIPIs³

Comprehensive

Final Domestic 

Demand Comprehensive

Final Domestic 

Demand

² The Core CPI excludes volatile components of the all items CPI: fruit, fruit preparations and nuts; vegetables and vegetable preparations; mortgage interest cost; natural gas; fuel oil and other 

fuels; gasoline; inter‐city transportation; and tobacco 
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products.  They are periodically updated and are available for BC as well as 

Canada.  In the United States, a GDPPI is often preferred over the CPI in PBR 

plans because the impact of price-volatile consumer commodities is watered 

down.  In Canada’s economy, with its sizable reliance on natural resource 

exports, this stabilizing benefit is offset, however, by fluctuations in the prices 

of exports.         

• GDPIPIs for final domestic demand (“GDPIPIFDDs”) exclude the inflation 

impact of exports.  They are available for BC as well as Canada.  They have 

been used several times as inflation measures for PBR plans in Ontario.  In 

contrast to the other inflation measures discussed here, forecasts of provincial 

GDPIPIFDD
s are not readily available.     

Inspecting the numbers in Table 7 it can be seen that these indexes vary 

considerably in their volatility, which is measured in the bottom row of the table by the 

standard deviation of their growth rates.  The CPIs and comprehensive GDPIPIs for 

Canada and BC are considerably more volatile than the core CPI or the GDPIPIs for final 

domestic demand.  In 2009, for instance, the CPI (all items) for Canada and BC grew 

only 0.3% and 0.0%, while the comprehensive GDPIPIs for Canada and BC fell by 2.1% 

and 1.4%.  In the same year, the core CPI grew by 1.7% and the GDPIPIFDDs for Canada 

and BC both grew by 1.2%.  The trends in Canada’s core CPI and the GDPIPIFDD are 

quite similar, as we might expect.  

Comparisons between BC and Canadian price indexes are also instructive.  For 

both the CPI and the GDPIPIFDD, inflation in BC has tended to be somewhat slower than 

that in Canada.  This is an argument for the use of a BC-specific macroeconomic inflation 

measures in applications to FBC and FEI.   

5.2 CUSTOM INPUT PRICE INDEXES 
Suppose, now, that the Comission prefers utility-specific input price indexes as 

ARM inflation measures.  Fortis has proposed a simple index of this kind called a 

“composite I-factor” for all of its cost indexes.  It would average estimated inflation in 

price subindexes for labor and non-labor inputs.  The proposed labor price subindex is the 
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Average Weekly Earnings (“AWE”) for BC.  The proposed subindex for other inputs is 

the CPIBC.   

A 55% weight is proposed for the labor price.  For FEI, this weight is explained as 

the share of “labor-related costs” in 2012 non-fuel O&M expenses.  FBC forecasted the 

share of “labor-related costs” in some cost metric 2014-2018.   

Table 8 presents alternative Canadian and BC indexes of salary and wage prices 

that are available for an industry-specific input price index.  Fixed weighted indices of 

the average hourly earnings (“AHE”) of all employees in BC have the advantage of being 

expressly designed to measure labor price trends.  The average weekly earnings (AWE) 

for BC is not, and is therefore prone to some aggregation bias as the composition of the 

labor force changes.  However, the AWE covers a somewhat broader range of workers 

(e.g. those whose basic remuneration is not in the form of a wage rate or a salary but 

rather an alternative such as commissions and piece rates).     

Considering the results in Tables 7 and 8, it can be seen that the trends in the 

AWE and AHE are quite similar.  Both indexes have tended to grow a little more slowly 

in BC than in Canada as a whole.  This is an argument for use of a BC-specific labor 

price index if one is to be featured in PBR inflation measures.     

It is also noteworthy that inflation in all of the labor price indexes tends to rise a 

good bit more rapidly than the corresponding macroeconomic inflation indexes detailed 

in the prior table.  From 2003-2012, for instance, the AWE averaged 2.6% annual growth 

whereas the CPIBC averaged only 1.64% annual growth.  Fortis therefore benefits from 

having a large labor cost share in its inflation measure.       

Tables 9, 10, and 11 present three groups of indexes maintained by Statistics 

Canada that could serve as capex price indexes for the Fortis companies.     

• Summary electric utility construction price indexes (“EUCPIs”) for power 
distribution and transmission 

• Capital stock price indexes (“CSPIs”) for natural gas distribution, water, 
and other systems11  

• Non-residential building construction price indexes. 

11 The CSPI for non-information and communication technologies machinery and equipment was 
incorrectly stated in our initial filing.  The correct index and annual averages are shaded in the table of this 
errata filing. 
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Year
Industrial 

Aggregate

Growth 

Rate5
Utilities

Growth 

Rate

Industrial 

Aggregate

Growth 

Rate
Utilities

Growth 

Rate
Level

Growth 

Rate
Level

Growth 

Rate

1982 43.7 50.7 53.8

1983 49.2 56.5 60.0

1984 51.0 58.1 61.6

1985 52.2 59.8 63.4

1986 53.7 60.6 64.3

1987 55.2 60.6 64.3

1988 57.2 63.0 66.8

1989 59.9 66.6 70.5

1990 63.2 69.8 73.6

1991 67.0 73.7 78.1

1992 70.1 77.4 81.8

1993 71.7 79.9 83.5

1994 73.2 80.6 83.9

1995 74.6 83.2 85.4

1996 75.2 84.4 87.0

1997 76.8 84.9 88.6

1998 78.4 85.1 89.3

1999 79.7 85.1 89.3

2000 81.8 85.1 89.3

2001 98.0 94.9 98.5 94.5 656.55 656.89 83.8 85.4 89.5

2002 100.2 2.22% 99.9 5.13% 100.3 1.81% 100.0 5.66% 672.52 2.40% 670.64 2.07% 87.0 85.9 89.9

2003 103.1 2.85% 105.1 5.07% 102.9 2.56% 104.9 4.78% 690.64 2.66% 685.19 2.15% 89.3 86.4 90.3

2004 105.9 2.68% 107.0 1.79% 105.2 2.21% 110.6 5.29% 709.08 2.63% 696.95 1.70% 91.4 86.5 90.4

2005 109.3 3.16% 108.9 1.76% 108.2 2.81% 116.3 5.03% 737.01 3.86% 722.38 3.58% 94.1 87.3 90.5

2006 112.1 2.53% 111.2 2.09% 111.3 2.82% 122.5 5.19% 755.21 2.44% 743.57 2.89% 97.0 94.6 95.2

2007 117.3 4.53% 117.4 5.43% 115.7 3.88% 126.4 3.13% 787.73 4.22% 768.89 3.35% 100.0 100.0 100.0

2008 121.4 3.44% 118.9 1.27% 120.1 3.73% 125.9 ‐0.40% 810.47 2.85% 788.55 2.52% 104.9 104.6 104.4

2009 125.1 3.00% 125.8 5.64% 123.1 2.47% 132.7 5.26% 823.16 1.55% 795.15 0.83% 109.2 108.8 108.7

2010 128.9 2.99% 129.8 3.13% 124.5 1.13% 136.6 2.90% 852.95 3.56% 819.11 2.97% 112.6 111.6 111.5

2011 131.5 2.00% 131.8 1.53% 127.1 2.07% 141.2 3.31% 874.31 2.47% 841.74 2.73% 115.4 112.8 112.6

2012 134.2 2.03% 135.6 2.84% 130.0 2.26% 144.2 2.10% 896.81 2.54% 866.31 2.88% 118.2 115.6 115.6

2003‐2012 2.9% 3.1% 2.6% 3.7% 2.9% 2.6% 3.1% 3.0% 2.5%

2008‐2012 2.7% 2.9% 2.3% 2.6% 2.6% 2.4% 3.3% 2.9% 2.9%

Footnotes

¹ Statistics Canada. Table 281‐0039 ‐ Fixed weighted index of average hourly earnings for all employees (SEPH), excluding overtime, unadjusted for

seasonal variation. Available for selected industries classified using the North American Industry Classification System (NAICS), monthly (index, 2002=100)

³ Statistics Canada. Table 281‐0027 ‐ Average weekly earnings (SEPH), unadjusted for seasonal variation. Available by type of employee for selected industries classified

using the North American Industry Classification System (NAICS), annual (current dollars)

⁴ Statistics Canada. Table 327‐0045 ‐ Construction union wage rate indexes, annual (index, 2007=100). Construction union wage rate indexes including selected pay supplement
5All growth rates are calculated logarithmically.

Notes

• Payroll employment, earnings and hours data are released on a monthly basis. Data are released near the end of each month for the month two months prior (e.g. Dec 2013 data will be released near the end of Feb 2014).

Vancouver Victoria

Average Annual Growth Rates

² Industrial aggregate covers all industrial sectors except those primarily involved in agriculture, fishing and trapping, private household services, religious organisations, and the military personnel of the defense

services.

Canada British Columbia Canada British Columbia

Canada

Table 8

Salary and Wage Price Indexes for BC and Canada

Fixed weighted index of average hourly earnings (AHE) for all employees¹ ² 

Average weekly earnings (AWE) for all 

employees (Industrial aggregate 

excluding unclassified businesses)² ³

Composite construction union wage rate 

index⁴
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Year Level Growth Rate¹
Total direct 

costs Materials Labour

Construction 

equipment

Construction 

indirects Level Growth Rate

1956 17.7 8.3 17.3 20.0

1957 18.0 1.7% 8.6 18.3 20.6 3.0%

1958 17.4 ‐3.4% 9.3 19.0 19.5 ‐5.5%

1959 18.1 3.9% 9.8 24.7 20.1 3.0%

1960 18.7 3.3% 10.4 20.0 19.8 ‐1.5%

1961 18.7 0.0% 10.9 20.3 18.6 ‐6.3%

1962 19.0 1.6% 11.4 20.0 19.3 3.7%

1963 19.1 0.5% 11.9 20.2 19.7 2.1%

1964 19.5 2.1% 12.3 20.4 20.4 3.5%

1965 19.9 2.0% 12.9 20.5 21.4 4.8%

1966 20.9 4.9% 13.5 20.9 14.5 22.3 4.1%

1967 21.7 3.8% 15.1 22.0 15.6 22.5 0.9%

1968 21.5 ‐0.9% 16.2 22.5 16.8 22.2 ‐1.3%

1969 22.4 4.1% 17.5 23.3 18.1 22.9 3.1%

1970 24.1 7.3% 18.9 24.7 19.6 25.0 8.8%

1971 25.0 3.7% 25.6 29.8 20.3 26.0 21.2 26.1 4.3%

1972 26.1 4.3% 26.6 30.0 22.1 26.9 23.2 27.3 4.5%

1973 28.5 8.8% 29.1 32.6 25.0 27.9 24.7 29.3 7.1%

1974 34.3 18.5% 35.6 42.3 27.4 32.0 27.7 35.5 19.2%

1975 38.5 11.6% 39.7 45.7 32.5 34.8 31.9 41.6 15.9%

1976 40.7 5.6% 41.7 45.5 37.2 39.1 35.2 44.6 7.0%

1977 43.4 6.4% 44.4 46.7 41.4 43.3 38.3 47.0 5.2%

1978 46.6 7.1% 47.7 50.3 44.2 48.3 41.0 50.6 7.4%

1979 52.9 12.7% 54.5 60.3 47.0 54.2 44.5 56.5 11.0%

1980 60.3 13.1% 62.3 70.6 51.6 61.7 49.4 63.3 11.4%

1981 65.7 8.6% 67.8 75.0 57.5 74.0 55.2 69.7 9.6%

1982 71.8 8.9% 73.7 79.9 64.5 82.1 62.3 75.1 7.5%

1983 74.8 4.1% 76.2 79.1 71.0 86.2 67.2 77.0 2.5%

1984 78.1 4.3% 79.4 83.0 73.6 88.9 70.9 80.6 4.6%

1985 82.1 5.0% 83.7 88.7 76.0 93.0 74.1 81.6 1.2%

1986 84.0 2.3% 85.5 90.7 78.0 90.4 76.5 84.0 2.9%

1987 86.6 3.0% 87.9 93.3 80.7 91.3 79.5 89.2 6.0%

1988 91.9 5.9% 93.6 101.7 83.6 89.5 83.0 96.5 7.9%

1989 95.5 3.8% 97.3 105.0 88.0 91.9 85.7 102.6 6.1%

1990 98.5 3.1% 99.9 106.9 91.3 97.2 90.8 104.0 1.4%

1991 97.7 ‐0.8% 97.9 98.5 96.9 99.4 96.8 100.4 ‐3.5%

1992 100.0 2.3% 100.0 100.0 100.0 100.0 100.0 100.0 ‐0.4%

1993 102.5 2.5% 102.5 102.1 102.7 104.8 102.3 103.0 3.0%

1994 108.2 5.4% 109.1 112.5 104.3 111.0 103.3 108.1 4.8%

1995 116.7 7.6% 118.7 128.1 106.1 120.3 105.5 112.8 4.3%

1996 116.6 ‐0.1% 118.2 126.1 106.6 125.7 107.9 113.5 0.6%

1997 118.0 1.2% 119.3 125.0 110.1 129.8 111.1 115.7 1.9%

1998 122.8 4.0% 123.0 125.4 117.6 138.1 121.4 121.0 4.5%

1999 126.1 2.7% 126.0 126.0 123.6 141.5 126.9 122.2 1.0%

2000 128.7 2.0% 129.1 128.6 128.8 135.3 126.7 124.7 2.0%

2001 129.6 0.7% 129.8 127.7 130.7 142.0 128.9 127.0 1.8%

2002 130.5 0.7% 130.6 127.6 132.3 145.5 129.9 129.2 1.7%

2003 130.6 0.1% 130.9 127.8 132.7 145.5 129.0 126.4 ‐2.2%

2004 131.1 0.4% 131.3 132.5 127.2 148.0 129.9 129.0 2.0%

2005 133.6 1.9% 134.2 138.2 125.3 157.7 130.4 130.9 1.5%

2006 142.4 6.4% 144.2 155.0 127.5 160.0 132.6 136.2 4.0%

2007 148.8 4.4% 150.7 165.0 130.3 160.0 138.4 142.6 4.6%

2008 150.3 1.0% 151.9 167.6 127.7 173.8 141.4 148.8 4.3%

2009 151.1 0.5% 150.7 167.5 127.2 159.1 153.4 149.7 0.6%

2010 155.1 2.6% 155.2 169.6 134.8 163.5 154.7 150.5 0.5%

2011 160.1 3.2% 159.5 170.9 143.4 166.3 162.9 154.0 2.3%

2012 161.4 0.8% 160.7 170.7 147.1 163.3 164.8 154.3 0.2%

2013 159.1 ‐1.4% 158.4 171.7 140.0 163.4 162.8 155.1 0.5%

1969‐2008 4.9% NA NA 5.2% 5.1% 5.3% 4.8%

1979‐2008 3.9% 3.9% 4.0% 3.5% 4.3% 4.1% 3.6%

1989‐2008 2.5% 2.4% 2.5% 2.1% 3.3% 2.7% 2.2%

1999‐2008 2.0% 2.1% 2.9% 0.8% 2.3% 1.5% 2.1%

1984‐2013 2.5% 2.4% 2.6% 2.3% 2.1% 2.9% 2.3%

1994‐2013 2.2% 2.2% 2.6% 1.5% 2.2% 2.3% 2.0%

2004‐2013 2.0% 1.9% 3.0% 0.5% 1.2% 2.3% 2.0%

Footnotes

¹ All growth rates are calculated logarithmically.

Source: Statistics Canada. Table 327‐0011 ‐ Electric utility construction price indexes (EUCPI), annual (index, 1992=100)

Notes:

  Table 327‐0011 release schedule is as follows for a year t :

     In September/October of t, preliminary first‐half data are released for t ;

     in April of t  + 1, preliminary annual data are released for t;

     in September/October of t  + 1, revised annual data are released for t;

     and in April of t  + 2, final annual data are released for t.

Average Annual Growth Rates

Table 9

Canadian Electric Utility Construction Price Indexes

Distribution Systems Transmission Systems

Total Total
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Year Level Growth Rate
3

Level Growth Rate Level Growth Rate Level Growth Rate Level Growth Rate

1961 3091.7 17.5 17.9 12.6 35.4

1962 3102.6 0.4% 17.9 2.3% 17.8 ‐0.6% 12.7 0.8% 32.8 ‐7.6%

1963 3165.2 2.0% 20.1 11.6% 18.2 2.2% 13.1 3.1% 30.4 ‐7.6%

1964 3205.4 1.3% 18.7 ‐7.2% 18.4 1.1% 13.6 3.7% 28.6 ‐6.1%

1965 3282.6 2.4% 19.3 3.2% 19.2 4.3% 14.4 5.7% 28 ‐2.1%

1966 3226.8 ‐1.7% 19.7 2.1% 20.5 6.6% 15.2 5.4% 27.9 ‐0.4%

1967 3312.1 2.6% 19.5 ‐1.0% 21.3 3.8% 16 5.1% 27 ‐3.3%

1968 3325.9 0.4% 19.4 ‐0.5% 21.2 ‐0.5% 16.2 1.2% 25.8 ‐4.5%

1969 3353.1 0.8% 19.8 2.0% 22.2 4.6% 17.1 5.4% 25.7 ‐0.4%

1970 3408.4 1.6% 20.9 5.4% 23.3 4.8% 18.1 5.7% 25.6 ‐0.4%

1971 3505.1 2.8% 21.5 2.8% 24.6 5.4% 19.3 6.4% 26.1 1.9%

1972 3522.7 0.5% 22 2.3% 26.9 8.9% 20.5 6.0% 27.6 5.6%

1973 3564.8 1.2% 23 4.4% 29 7.5% 21.8 6.1% 31 11.6%

1974 3466.6 ‐2.8% 26.2 13.0% 35.4 19.9% 26.1 18.0% 36.1 15.2%

1975 3606.7 4.0% 31 16.8% 40.4 13.2% 30.8 16.6% 39.7 9.5%

1976 3213.5 ‐11.5% 32.8 5.6% 41.3 2.2% 33.4 8.1% 40.9 3.0%

1977 2807.1 ‐13.5% 36.2 9.9% 42.2 2.2% 36 7.5% 43.4 5.9%

1978 2060.2 ‐30.9% 40.5 11.2% 43.8 3.7% 38.8 7.5% 45.2 4.1%

1979 1826.7 ‐12.0% 45.2 11.0% 46.9 6.8% 42.7 9.6% 49.9 9.9%

1980 1347.4 ‐30.4% 50.4 10.9% 52.1 10.5% 47.1 9.8% 56.7 12.8%

1981 1139 ‐16.8% 56.2 10.9% 60.4 14.8% 52.2 10.3% 62.8 10.2%

1982 1108.6 ‐2.7% 60.7 7.7% 65.3 7.8% 57.9 10.4% 65.2 3.8%

1983 793.6 ‐33.4% 61.8 1.8% 64 ‐2.0% 60.8 4.9% 63.6 ‐2.5%

1984 688.1 ‐14.3% 64.7 4.6% 62.7 ‐2.1% 62.8 3.2% 64 0.6%

1985 576.5 ‐17.7% 68.5 5.7% 63.9 1.9% 64.6 2.8% 64 0.0%

1986 486.4 ‐17.0% 70.6 3.0% 66.5 4.0% 66.5 2.9% 66.2 3.4%

1987 409.9 ‐17.1% 70.6 0.0% 70.8 6.3% 68.2 2.5% 69.3 4.6%

1988 373.8 ‐9.2% 70.1 ‐0.7% 75.2 6.0% 71.9 5.3% 74 6.6%

1989 316.2 ‐16.7% 72.2 3.0% 80.4 6.7% 74.6 3.7% 78.2 5.5%

1990 286.2 ‐10.0% 74 2.5% 83.2 3.4% 77.5 3.8% 81 3.5%

1991 230.6 ‐21.6% 72 ‐2.7% 80.4 ‐3.4% 79.6 2.7% 80.3 ‐0.9%

1992 204.5 ‐12.0% 74.8 3.8% 80.4 0.0% 81 1.7% 79.8 ‐0.6%

1993 197.5 ‐3.5% 77.8 3.9% 80.6 0.2% 82.5 1.8% 81.8 2.5%

1994 185.6 ‐6.2% 81.5 4.6% 82.2 2.0% 85.6 3.7% 84.5 3.2%

1995 169 ‐9.4% 84.7 3.9% 84.7 3.0% 86.1 0.6% 87.1 3.0%

1996 146.3 ‐14.4% 86.3 1.9% 86 1.5% 89.2 3.5% 89.8 3.1%

1997 135.1 ‐8.0% 87.5 1.4% 87.7 2.0% 91.7 2.8% 91.3 1.7%

1998 122.6 ‐9.7% 93.3 6.4% 89.3 1.8% 94.6 3.1% 92.7 1.5%

1999 109.7 ‐11.1% 94.8 1.6% 91 1.9% 96.4 1.9% 94.7 2.1%

2000 105.2 ‐4.2% 95.7 0.9% 95.6 4.9% 98.7 2.4% 97.2 2.6%

2001 103.6 ‐1.5% 98.3 2.7% 98.5 3.0% 98.8 0.1% 98.1 0.9%

2002 100 ‐3.5% 100 1.7% 100 1.5% 100 1.2% 100 1.9%

2003 92.5 ‐7.8% 93.3 ‐6.9% 102.6 2.6% 101.1 1.1% 103.9 3.8%

2004 85.8 ‐7.5% 89.6 ‐4.0% 108.7 5.8% 107.2 5.9% 112.9 8.3%

2005 79.5 ‐7.6% 87.6 ‐2.3% 114 4.8% 113.9 6.1% 123.2 8.7%

2006 76.3 ‐4.1% 85.6 ‐2.3% 122.8 7.4% 122.1 7.0% 137 10.6%

2007 74.7 ‐2.1% 84.5 ‐1.3% 136 10.2% 128.4 5.0% 151.2 9.9%

2008 75.1 0.5% 86.1 1.9% 150.3 10.0% 134 4.3% 161.6 6.7%

1962‐2008 ‐7.9% 3.4% 4.5% 5.0% 3.2%

1969‐2008 ‐9.5% 3.7% 4.9% 5.3% 4.6%

1979‐2008 ‐11.0% 2.5% 4.1% 4.1% 4.2%

1989‐2008 ‐8.0% 1.0% 3.5% 3.1% 3.9%

1999‐2008 ‐4.9% ‐0.8% 5.2% 3.5% 5.6%

Footnotes

¹ Information and communication technologies machinery and equipment consists of computer hardware, software and telecommunication equipment

² Machinery Equipment other than computer hardware, software and telecommunication equipment.
3All growth rates are calculated logarithmically.

Sources:

Notes

• Table 383‐0025 data become available between November and beginning of January for the year three years or four years prior, respectively (e.g. Data for 2008 became available in Nov, 2011)

Statistics Canada. Table 383‐0025 ‐ Investment, capital stock and capital services of physical assets, by North American Industry Classification System (NAICS), annual (dollars unless otherwise noted) (index, 

2002=100)

Average Annual Growth Rates

Table 10

Canadian Natural Gas Distribution, Water, and Other Systems Capital Stock Price 

Indexes

Information and communication 

technologies machinery and equipment¹

Non‐information and communication 

technologies machinery and equipment² Building structures Engineering structures Land
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Year Level Growth Rate¹ Level Growth Rate Level Growth Rate Level Growth Rate Level Growth Rate Level Growth Rate

1981 58.3 59.8 52.5 65.1 66.6 63.3

1982 62.8 7.4% 64.4 7.4% 56.4 7.2% 70.6 8.1% 72.0 7.8% 68.6 8.0%

1983 62.0 ‐1.3% 63.2 ‐1.9% 56.4 0.0% 70.6 0.0% 71.6 ‐0.6% 69.4 1.2%

1984 60.8 ‐2.0% 61.8 ‐2.2% 56.3 ‐0.2% 67.6 ‐4.3% 67.9 ‐5.3% 66.7 ‐4.0%

1985 62.2 2.3% 63.1 2.1% 58.6 4.0% 68.0 0.6% 68.2 0.4% 67.0 0.4%

1986 65.0 4.4% 66.0 4.5% 62.0 5.6% 70.1 3.0% 70.3 3.0% 68.9 2.8%

1987 69.7 7.0% 71.0 7.3% 65.8 5.9% 71.5 2.0% 71.6 1.8% 70.8 2.7%

1988 74.6 6.8% 76.1 6.9% 70.6 7.0% 75.8 5.8% 75.8 5.7% 75.3 6.2%

1989 79.5 6.4% 81.1 6.4% 75.8 7.1% 82.1 8.0% 82.4 8.3% 81.5 7.9%

1990 81.8 2.9% 83.3 2.7% 78.0 2.9% 85.0 3.5% 85.0 3.1% 84.2 3.3%

1991 78.8 ‐3.7% 79.8 ‐4.3% 76.0 ‐2.6% 81.2 ‐4.6% 81.2 ‐4.6% 79.9 ‐5.2%

1992 78.7 ‐0.1% 79.6 ‐0.3% 76.0 0.0% 82.6 1.7% 82.6 1.7% 81.2 1.6%

1993 79.2 0.6% 80.0 0.5% 76.7 0.9% 84.7 2.5% 84.7 2.5% 83.4 2.7%

1994 80.8 2.0% 81.5 1.9% 78.8 2.7% 86.5 2.1% 86.6 2.2% 85.7 2.7%

1995 83.4 3.2% 84.0 3.0% 81.2 3.0% 89.4 3.3% 89.4 3.2% 88.4 3.1%

1996 84.8 1.7% 85.3 1.5% 82.8 2.0% 91.1 1.9% 91.0 1.8% 90.4 2.2%

1997 86.7 2.2% 87.0 2.0% 85.0 2.6% 93.0 2.1% 92.9 2.1% 92.5 2.3%

1998 88.5 2.1% 88.8 2.0% 86.8 2.1% 94.8 1.9% 94.9 2.1% 94.1 1.7%

1999 90.1 1.8% 90.4 1.8% 88.6 2.1% 95.7 0.9% 95.8 0.9% 94.9 0.8%

2000 95.1 5.4% 95.3 5.3% 94.3 6.2% 97.6 2.0% 97.8 2.1% 97.2 2.4%

2001 98.2 3.2% 98.3 3.1% 97.8 3.6% 99.0 1.4% 99.1 1.3% 98.9 1.7%

2002 100.0 1.8% 100.0 1.7% 100.0 2.2% 100.0 1.0% 100.0 0.9% 100.0 1.1%

2003 103.0 3.0% 102.9 2.9% 103.1 3.1% 101.3 1.3% 101.1 1.1% 101.5 1.5%

2004 109.7 6.3% 109.4 6.1% 111.0 7.4% 110.0 8.2% 109.6 8.1% 112.0 9.8%

2005 115.9 5.5% 115.5 5.4% 118.0 6.1% 118.0 7.0% 117.4 6.9% 121.1 7.8%

2006 124.9 7.5% 124.6 7.6% 127.3 7.6% 130.2 9.8% 129.4 9.7% 133.5 9.7%

2007 136.8 9.1% 137.2 9.6% 138.4 8.4% 146.7 11.9% 146.1 12.1% 150.2 11.8%

2008 150.8 9.7% 151.3 9.8% 154.2 10.8% 159.6 8.4% 158.8 8.3% 167.2 10.7%

2009 142.0 ‐6.0% 141.4 ‐6.8% 146.7 ‐5.0% 136.0 ‐16.0% 134.8 ‐16.4% 136.9 ‐20.0%

2010 141.4 ‐0.4% 140.6 ‐0.6% 146.2 ‐0.3% 132.8 ‐2.4% 131.4 ‐2.6% 131.8 ‐3.8%

2011 146.6 3.6% 145.6 3.5% 152.2 4.0% 137.9 3.8% 136.4 3.7% 138.9 5.2%

2012 150.7 2.8% 149.6 2.7% 156.6 2.8% 142.6 3.4% 141.1 3.4% 145.2 4.4%

1989‐2008 3.5% 3.4% 3.9% 3.7% 3.7% 4.0%

1999‐2008 5.3% 5.3% 5.7% 5.2% 5.1% 5.7%

1983‐2012 2.9% 2.8% 3.4% 2.3% 2.2% 2.5%

1993‐2012 3.2% 3.2% 3.6% 2.7% 2.7% 2.9%

2003‐2012 4.1% 4.0% 4.5% 3.5% 3.4% 3.7%

Footnotes

¹ All growth rates are calculated logarithmically.

Source:

Statistics Canada. Table 327‐0043 ‐ Price indexes of non‐residential building construction, by class of structure, quarterly (index, 2002=100)

Notes

Average Annual Growth Rates

• Data are released on a quarterly basis. Data for each quarter are released during the second or third week of the month two months following the end of the quarter (e.g. Q3 2013 data were 

released 11/12/2013).

Table 11

Canadian Non‐Residental Building Construction Price Indexes

Seven Census Metropolitan Area Composite Vancouver, British Columbia

Total, non‐residential 

building construction

  Total, commercial 

structures

  Total, industrial 

structures

Total, non‐residential 

building construction

  Total, commercial 

structures

  Total, industrial 

structures

Preliminary Results 1/6/2014
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Of these, we believe that EUCPIs are the most accurate measures of trends in the 

construction costs of Canadian power distribution and transmission systems.  The CSPI 

for natural gas distribution, water, and other systems engineering structures is the single 

most accurate measure of construction cost trends of Canadian gas distributors.  

Unfortunately, it is not available in a timely fashion, and has not to our knowledge been 

updated since 2008.  None of these utility construction cost indexes are available for BC 

specifically.     

Non-residential building construction price indexes are available for Vancouver 

and a seven Canadian metropolitan area composite.  The difference between growth rates 

for Vancouver and the nation could be used to make national utility construction cost 

indexes more relevant in a BC application.  Inspecting the results in Table 11, it can be 

seen that in recent decades the non-residential construction prices in Vancouver have 

tended to lag those in Canada as a whole by about 50 basis points annually.     

Figure 5 displays the trends in the transmission and distribution EUCPIs, the 

CSPI for gas and water engineering structures, and two macroeconomic price indexes for 

BC.  It can be seen that the summary EUCPI for power distribution did a fairly good job 

of tracking the trend in the CSPI for engineering structures.  Both have been fairly 

volatile.  On the basis of this comparison, we recommend the EUCPI for power 

distribution as the best available measure of the trend in gas utility construction prices.  

The EUCPI for power transmission has displayed a less volatile trajectory that is 

reasonably well tracked by the two macroeconomic indexes.   

5.3 INFLATION MEASURE RECOMMENDATIONS 
Before making inflation measure recommendations, it is important to recognize 

that several ARM design options are available to the Commission.  Fortis proposes cost 

escalation indexes for O&M expenses and two kinds of capex.  A significant portion of 

all capex cost would be recovered by other means.  One alternative to the Fortis proposal 

is escalation indexes for capital cost (depreciation and return on rate base) rather than 

capital expenditures.  Another alternative is comprehensive revenue cap indexes like 

those recently approved for gas distributors in Alberta.  
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Figure 5
Comparing Alternative Canadian Construction Cost Indexes

CSPI- Gas and Water Engineering Systems CPI-BC (All Items)
EUCPI- Power Distribution EUCPI- Power Transmission
 GDPIPI-FDD BC
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Should the Commission wish to use a macroeconomic output price index in the inflation 

measures for the Fortis companies, we recommend on the basis of this review either the 

CPIBC or the GDPIPIFDD for BC.  Both indexes reflect BC inflation conditions. The 

GDPIPIFDD for BC is less sensitive to irrelevant commodity price fluctuations, but 

forecasts of this index are to our knowledge unavailable.  The low likelihood of 

hyperinflation in the next few years reduces the need to forecast inflation a 

macroeconomic inflation measure subject to a trueup.  However, forecasts have the 

benefit of reducing operating risk without weakening performance incentives.  

The lack of substantial MFP growth in the Canadian economy eliminates one of 

the biggest traditional arguments favoring industry-specific inflation measures.  We 

believe that the recommended macroeconomic inflation measures can be considered for 

use in a comprehensive revenue (or cost) cap index as well as in O&M and capital cost 

indexes.  We have shown, however, that inflation in power and gas utility construction 

costs can deviate substantially from macroeconomic inflation.  Figure 5 shows, for 

example, that there has been a substantial slowdown in electric utility construction cost 

inflation since 2011.  The EUCPI for power distribution grew only 0.8% in 2012 and has 

fallen by 1.4% in 2013.  The EUCPI for power transmission grew by 0.2% in 2012 and 

0.5% in 2013.  In the next few years, there is a material risk of overcompensation were 

the kind of inflation measure proposed by Fortis to be applied to capex budgets.  

  We accordingly believe that industry-specific indexes would be warranted 

should the Commission approve escalation indexes for capex budgets.  The summary 

EUCPIs are more accurate for this purpose than the index that Fortis has proposed.  A 

50/50 weighting of the transmission and distribution EUCPI growth rates would be 

sensible for FBC.  EUCPI growth can be smoothed if desired to reduce volatility.  It 

would, be reasonable to reduce the EUCPI growth rates of these national indexes by 50 

basis points each year to better reflect BC inflation conditions.        

Were a macroeconomic price index to be used as the sole inflation measure in any 

of the ARMs, the question arises as to whether X should be adjusted to reflect the 

productivity trend of the Canadian economy.  The trend in the MFP index for the 

Canadian private business sector was close to zero over the last twenty years but 

modestly negative in the last ten years.  US utilities routinely ask for, and have on several 
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occasions received, X factor reductions when the MFP trend of the economy is positive.  

It is unclear what sectors of the Canadian economy contribute to the MFP decline.  It is 

possible that the negativity is chiefly due to resource extraction industries that export a 

sizable percentage of their output.  Absent convincing evidence to the contrary, however, 

there is an argument for a modest positive X factor adjustment.   

Suppose now that the Commission prefers industry-specific inflation measures for 

O&M expenses or total cost.  We recommend in this event use of either the BC AHE or 

AWE for the labor price index.  The availability of forecasts is one criterion for choosing 

between these options.  Care must be taken to ensure that the labor price weight equals 

the share of direct labor expenses (i.e. salary, wage, pension, and benefit expenses) in the 

applicable cost.  A 55% labor price weight is certainly too high in an application to 

capital cost or total cost.  Under regulatory accounting capital cost is, as we discuss in 

Section 2.3.1, a function of construction prices over many years and not only of the 

construction price in the current year.  Thus, insofar as labor prices affect the cost of 

capital, it is the trend in the prices over many years that is relevant and not the current 

price. 

 Another cause for concern with a high labor price weight is that a 

macroeconomic inflation measure like the CPIBC would apply to a collection of costs that 

comprises materials, services, and non-labor capex.  The underlying technology for the 

provision of consumer products may well be more labor intensive than the underlying 

technology for the provision of the inputs in this residual input basket.  The Statistics 

Canada MFP index for the aggregate economy, for instance, has a cost share weight for 

labor that is several times the weight for capital.  Given the tendency of labor prices to 

growt more rapidly than prices of other inputs, and the slight decline in the MFP growth 

for the private business sector, we are concerned that CPIBC will tend to overestimate the 

input price inflation of the residual cost group to which it would be applied.   
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6.  APPRAISING THE B&V STUDIES 
This section contains an appraisal of the productivity studies provided by B&V.  

We begin with a general discussion of the Kahn method.  There follows a critique of the 

method that B&V employed.   

6.1 THE KAHN METHOD 
The Kahn method is an alternative means of designing ARMs using utility 

industry statistics.  Dr. Alfred Kahn, a Cornell University regulatory economist, detailed 

the method in 1993 testimony for a group of shippers in a FERC proceeding on PBR for 

interstate oil pipelines.12  The FERC still uses this method to set X factors for oil 

pipelines. 

The rationale for Kahn’s method has roots in the index logic for ARM design we 

detailed in Section 2.2.  We consider here its application in the design of a revenue cap 

index.  The analysis applies with equal force to a cost target.  Suppose that a utility will 

be subject to an RCI of general form 

Growth Revenue = Inflation – X + growth OutputsC 

where Inflation is the growth in the RCI inflation measure.  Having chosen an inflation 

measure, we might then choose a companion value for X such that the average growth 

rate in hypothetical RCIs for a group of utilities equals the average growth in the cost of 

the utilities.  Denoting average annual growth rates (“trends”) in boldface, we seek the 

value of X such that 

Inflation – X + trend OutputsC  = trend Cost.    [18] 

Solving for X, we obtain 

X  =  Inflation – (trend Cost – trend OutputsC)  

     =  Inflation – (trend Cost/OutputsC)     [19] 

X is the amount by which the inflation trend exceeds the unit cost trend of the sampled 

utilities.  In the words of Dr. Kahn, “The ideal indexation formula would be one 

12 “Testimony of Alfred E. Kahn on Behalf of a Group of Independent Refiner/Shippers” in Docket No. 
RM93-11-000 (Revision to Oil Pipeline Regulations Pursuant to the Energy Policy Act of 1992), August 
12, 1993. 
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that…tracked as closely as possible the actual average costs of the pipeline industry.” 13  

 In 1993, Kahn undertook such a calculation using data for the 1982-92 period for 

a sample of oil product pipelines.  This was the longest sample period that available data 

permitted at the time that he filed the study.  Using a producer price index for finished 

goods as the inflation measure he found that an X factor of 0.90% was indicated.  

 Recollecting relation[1], we can restate [19] as 

X  =  Inflation – [(trend Input Prices + trend Inputs) – trend OutputsC)] 

     =  trend MFPC + (Inflation – trend Input Prices).         [20] 

The estimated X is thus the estimated sum of the trends in MFPC and the inflation 

differential as discussed in Section 2.2.4 above.   

 Suppose, now, that the RCI inflation measure is the comprehensive GDPPI.  Then 

X  =  trend MFPC + (trend GDPPI – trend Input Prices) 

     =  trend MFPCIndustry + 

          [(trend Input PricesEconomy – trend MFPEconomy) – trend Input PricesIndustry] 

     =  (trend MFPCIndustry  – trend MFPEconomy) + 

          (trend Input PricesEconomy – trend Input PricesIndustry).       [21] 

The estimated X can in this case also be described as an estimate of the sum of a 

productivity differential and an input price differential.    

This discussion reveals that the Kahn method can produce results that are 

pertinent in X factor calibration without calculating industry input price and MFP 

indexes.  This “indirect” method can produce substantial regulatory cost savings.  An 

ability to avoid calculating capital price and quantity indexes is especially valuable since  

these calculations are complicated.  Accurate calculations using Kahn’s method 

nonetheless do involve challenges.  For example, an appropriate output quantity index 

must be developed, and the trend in total cost must be calculated. 

With respect to the latter task, consider that the pro forma cost of base rate inputs 

(which includes a full return on rate base) is the sum of non-fuel operating expenses 

(non-fuel O&M expenses, depreciation, amortization, and taxes) and the pro forma return 

13 Ibid p. 2   
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on rate base.14  Dr. Kahn chose not to calculate the sum of income taxes and return on 

rate base directly.  He asserted that the trend in net plant value was a reasonable proxy for 

the trend in these costs.  While acknowledging that the trend in these costs also depends 

on the trend in the ROR, he argued that this trend should be ignored because the 

remarkable decline in the ROR that occurred during the 1982-92 sample period was 

unlikely to be repeated.   

It may be noted that it would be improper to measure the trend in total cost as the 

trend in the sum of net plant value and operating expenses.  The net plant value in a given 

year is depreciated over decades and greatly exceeds the annual income taxes and return 

on capital it gives rise to, and also greatly exceeds annual O&M expenses.  To sidestep 

this additivity problem, Dr. Kahn took advantage of the following basic result from 

calculus:   

 growth Cost = SUMj scj x growth Costj.     [22] 

where scj is the share of input group j in the applicable total cost.  Relation [22] states that 

the growth in cost is a cost-share-weighted average of the growth in individual cost 

components.15   Kahn then estimated the growth in the total cost of sampled pipelines 

using a cost trend index with formula  

growth Cost = scRT  x growth Net Plant Value + scO x growth Operating Expenses.16 

This calculation requires cost shares for taxes and the return on capital (“scRT”) and other 

operating expenses (“scO “).  Data on operating expenses were readily available from 

pipeline reports to regulators.  Kahn estimated income taxes and the annual return on rate 

base residually as the difference between operating revenue and operating expenses.  This 

is sometimes called an “ex post” approach to capital cost measurement. 

 Our discussion of the Kahn method has implications for the development of X 

factors for Fortis.   

14 By a “pro forma” return on rate base we mean the product of the rate base and the authorized rate of 
return. 
15 Suppose, for example, that there are two cost categories such that C = C1 + C2.  Then dlnC/dT  =  
(1/C)x(dC1/dT+ dC2/dT) = (C1/C)x(1/C1)x(dC1/dT) +(C2/C)x(1/C2)x(dC2/dT)  
= (C1/C)x(dlnC1/dT) + (C2/C)x(dlnC2/dT).     
16 As Kahn states on p. 4 of his Appendix on Data and Methodology, “the samples were used primarily to 
analyze rates of change in three measures of pipeline costs: operating expenses per barrel-mile, net 
investment per barrel-mile, and a weighted average of the two.  The basis for the relative weighting of the 
first two in calculating the third was the ratio of operating expenses to operating revenues….” 
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• The Kahn method is designed to calibrate the X factor given a specific 

inflation measure and not to estimate the MFP trend.  The reason input price 

and productivity indexes aren’t needed is that the methodology does not 

itemize input price and productivity trends.     

• When the Kahn estimate of X is used to estimate the MFPC trend, relation [21] 

shows that if GDPPI is used as the inflation differential, the Kahn estimate is 

biased by the MFP trend of the economy less the input price differential.  A 

Kahn method using US data might nonetheless be used to calibrate the X 

factor of a Canadian PBR plan were the input price differentials and the MFP 

trends similar in the United States and Canada.  However, there is no reason to 

believe that they are.  In particular, we have noted that the MFP trends of the 

two economies have been quite different.  Since the MFP trend of the US 

economy is much larger, an X factor calculated using US data would tend to 

be too low.   

• An application of Kahn’s method to US utility data therefore cannot be used 

to calculate MFPC without modification.  A more precise method would 

require the calculation of a utility input price index.  This would erode the cost 

savings from the Kahn method substantially.  

• Whether or not the output index is cost based and excludes volatile usage 

variables, the sample period matters when using Kahn’s method because an 

inflation differential is implicit in the calculation and this can be volatile.  It is 

notable that in 1993 Dr. Kahn used the longest sample period that available 

data permitted at the time. 

• The Kahn method is intended to approximate the approach to capital cost 

measurement that is used in cost of service regulation.  Recollect that this 

approach typically involves straight line depreciation and book valuation of 

plant.   

• Many of the issues that arise in the calibration of X using input price and 

productivity research also arise when the Kahn method is employed.  These 

include the design of the output index and the choice of a utility peer group. 
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6.2 THE B&V STUDIES 

6.2.1 Description 

B&V present the results of studies that purport to calculate the trends in the 

productivity of US gas utilities and of the transmission and distribution (“T&D”) 

operations of US electric utilities.  The studies are intended to inform the selection of X 

factors for the Fortis PBR plans.  Although separate reports were prepared for the gas and 

electric studies, much of the language in the two reports is the same. 

The B&V productivity studies have the following notable features. 

• The studies addressed the multifactor productivity (which the authors call 

“TFP”) of utilities but not their O&M or capital productivity.  This limits the 

relevance of their research in setting X factors for detailed cost categories.  

B&V also did not consider the implications for X factors of addressing a large 

portion of capex cost outside of the indexing mechanism.     

• Cost-based output indexes were employed in the unit cost calculations.  

Multiple output specifications were considered.  In the gas report, the output 

specifications considered are the total number of customers served, a measure 

of delivery capacity, and a summary output index with two output variables: 

the same delivery capacity variable and a density-adjusted customer variable.   

The output specifications considered in the electric study are the total number 

of customers, a measure of substation capacity, and summary output indexes 

featuring two output variables: the same delivery capacity variable and a 

density-adjusted customer variable.    

• The trend in the input quantity is measured by the “change in weighted cost of 

capital and total expenses” (gas and electric reports p. 9).  The cost trend is 

measured using a two-category cost index that itemizes capital and O&M 

costs.  The construction of this index requires cost shares for the two cost 

categories. 

• The authors state (gas and electric reports p. 10) that “the calculation of this 

cost is based on a method that the Federal Energy Regulatory Commission 

(FERC) refers to as the Kahn Method.”  This statement is true in three 
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respects.  First, the cost trend is measured using a cost index rather than the 

trend in the total annual pro forma cost of service.  Secondly, the capital cost 

used to calculate the capital cost share weight is calculated residually as the 

difference between operating revenues and certain expenses.  Thirdly, net 

plant value is used to estimate the trend in some capital costs.  The authors 

note (gas and electric reports p. 10) that “this method benefits from not having 

to develop a composite measure or to estimate the quantity of each input used 

from data that does not permit direct measurement of the quantity of the factor 

used)”. 

• The authors included expenses for uncollectible bills, pensions and other 

benefits, and customer service and information in both studies.  

• Both studies rely chiefly on data reported to government agencies by utilities.  

These data have been gathered and processed by reputable commercial 

venders.  The chief sources of the gas and electric data are SNL Financial and 

Ventyx Velocity Suite, respectively. 

• The number of companies from which data have been drawn are sizable.  

There are 95 companies in the gas sample and 72 in the electric sample.   

• The sample periods of both studies are 2008-2011.   

• The authors report average annual TFP growth rates for sampled utilities that 

are extraordinarily negative: -4.07% for gas and – 4.87% for electric. 

6.2.2 Critique 

Methodological Issues 

The B&V study has numerous flaws that reduce its relevance in this proceeding to 

the vanishing point.  The biggest single flaw is that the trend in the cost of a utility is a 

materially biased measure of the trend in its input quantities.  In using the cost trend, 

B&V therefore materially bias their productivity trend estimate.  Recalling relation [1], 

growth OutputsC  -  growth Cost   

=  (growth OutputsC  - growth Inputs) - growth Input Prices. 

Thus, the B&V estimates of the MFP trends are downward biased by the trends in utility 

input price inflation.  We reported in Sections 3 and 4 that the input price inflation of 
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energy distributors averaged more than 300 basis points annually in the United States 

during these years.  This is thus a very large error, and by itself goes a long ways towards 

explaining the unusually negative trends produced by B&V.  The fact that Dr. Kahn used 

a cost index somewhere in his calculations is not an adequate defense.  We have shown 

that Dr. Kahn was not measuring MFP.   

 Another major flaw in the B&V methodology is the choice of the sample period.  

A sample period involving only four growth rates for each company is extraordinarily 

short for measurement of a long-run productivity trend.  To make matters worse, the four 

years chosen include the worst recession the United States has experienced in seventy 

years.  The rebound in the following two years did not come close to restoring economic 

activity to its previous level.   

The authors state (gas report p. 10) that “because measures of output do not suffer 

from volatility caused by weather or by the business cycle directly, there is much less 

need for using long historical periods to estimate TFP for use with a much shorter control 

period.”  While this is true, the recession that occurred centered on the housing market.  

As a consequence, customer growth during this period was well below historical norms, 

as we reported in Sections 3 and 4.  Furthermore, a recession causes certain utility costs 

to rise much more rapidly than their secular trends.  For example, pension contributions 

can surge to offset the drop in equity prices.   

With the Kahn method for X factor calibration, another problem with a short 

sample period is the volatility of the implicit inflation differential.  The recession slowed 

inflation in prices of finished goods and services much more than inflation in utility input 

prices.  This would tend to lower the X that is indicated by the method temporarily. 

A third and related problem with the B&V study is that they included some costs 

that rose unusually rapidly during the sample period.  These included costs of 

uncollectible bills and pension and benefit expenses.  Customer service and information 

expenses also grew quite rapidly during the period, especially for electric utilities, due to 

rapid growth in demand-side management (“DSM”) programs.  DSM expenses are not 

itemized for easy removal in the US data forms.  Recollecting our discussion in Section 

2.2.7, DSM costs should be excluded in any event because they are not covered by the 

proposed ARMs.  
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A fourth major problem is the improper measurement of trends.  We have shown 

that the growth of a proper cost trend index is a cost-share weighted average of the 

growth in the component costs.  This finesses the problem of cost subindexes with 

different numeraires that make them impossible to meaningfully add up.  B&V instead 

compute cost level indexes and then calculate the growth rates in these indexes.  The 

trend in net plant value improperly dominates these calculations since, as we have 

discussed, net plant value is not a measure of annual cost like the O&M expenses that 

B&V uses. 

A similar problem is encountered with the calculation of output trends.  Instead of 

a proper output trend index, B&V calculated an output level index and then calculated its 

growth rate.  In this case, the trend in the capacity index improperly dominated the trend 

in the number of customers served because of a different numeraire.  One indication of 

the problem is that the estimated electric productivity trend would likely depend on 

whether substation capacity was measured in kVA or MVa.   

In the electric study, another major concern is that the growth in power 

transmission costs grew much more rapidly than the growth in distributor costs during 

the sample period.  For example, transmission O&M expenses averaged 4.51% annual 

growth whereas distribution expenses averaged 2.35% growth and customer account 

expenses averaged only 0.23% growth.  The rapid growth in transmission O&M expenses 

may be due in part to the fact that B&V improperly included expenses for transmission 

by others.  This is essentially a cost of power supply and may have grown rapidly during 

the sample period for some utilities as they purchased more power from generation 

facilities that are not on their system.  Higher growth in transmission O&M expenses may 

also reflect rising charges by independent transmission system operators.   

Consider also that average annual growth in transmission net plant value was 

8.19% whereas that for net distribution plant value was 4.49% and that for net general 

plant value was 4.71%.  Rapid growth in transmission plant may reflect the exigencies of 

bulk power market restructuring in some states which will have no counterpart at FBC 

during the proposed term of the PBR plan.  

The B&V study also makes some smaller methodological errors. 
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• B&V deviate from the Kahn method in making the trend in net plant value a 

proxy for the trend in depreciation and amortization expenses as well as the 

trend in income taxes and the return on rate base.  This is unnecessary and 

inadvisable inasmuch as data on depreciation and amortization expenses are 

available.   

• In calculating the capital cost share for power T&D, B&V took the difference 

between electric operating revenue and power production O&M expenses.  

This is not a valid approximation of T&D capital cost because the residual 

includes revenue that compensates vertically integrated electric utilities 

(“VIEUs”) for the (relatively large) return on power production plant. 

• In the gas study, B&V perhaps intended to have a cost index that averaged the 

trends in capital cost and O&M expenses.  In implementation, however, they 

matched the (non-gas) O&M cost share (column J) with (non-gas) operating 

revenues (column G) rather than non0gas O&M expenses (column I). 

• On Dec. 13 2013 the authors filed an errata version of their gas report in 

which they reported a mathematical error in the formula for the summary 

output index.  The revised formula is 

Output = wt1 x Customers x Density Index + wt2 x Capacity. 

      whereas the prior formula was 

Output = wt1 x Customers / Density Index + wt2 x Capacity 

It is unclear to us which approach to customer density has more intuitive 

appeal, since it makes some sense for the incremental cost of customer growth 

to be greater when customer density is low rather than high.   

• B&V calculates the average annual growth rates in the cost and output indexes 

by averaging their arithmetic growth rates.  This is well known to be an 

inaccurate method.  It is more accurate to take the average of logarithmic 

growth rates. 

In addition to these flaws, mention should be made of some additional limitations 

of the Kahn method even if correctly applied.  For example, the residual method for 

calculating weights for the cost trend index is inexact. For example, residual operating 

revenue is sensitive to volume fluctuations, and to that extent does not reflect the pro 
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forma return on capital.  The influence of volume fluctuations on operating revenue can 

be material, given the heavy weight typically applied to delivery volumes and peak 

demand in energy distributor rate designs.  

Considering all the disadvantages of the Kahn method in the design of an X factor 

for Canadian utilities using US data, it is not clear why it would be preferable to input 

price and productivity indexing.  High quality data on US gas and electric utility 

operations can be gathered and processed at reasonable cost for use in input price and 

productivity research.  The cost of such studies has fallen as increasing demand has made 

it possible to spread fixed costs of the research over more customers. 

B&V Study Corrections 

To illustrate the problems with B&V’s research methodology, we have made 

corrections to their results for some of the flaws.  Results of our gas and electric 

calculations appear in Tables 12 and 13, respectively.17 18  We do not believe that the 

corrected results are of sufficient quality to serve as the basis for X factor calibration.  

For example, we are still concerned that the sample period is too short and that costs are 

included in the study that should be excluded. 

Considering first B&V’s gas study, we began the correction sequence by 

employing logarithmic rather than arithmetic growth rates.  Using B&V’s composite 

output measure, this raises the average annual growth in the MFP estimate substantially, 

from -4.96% to -4.08%.  We next employ proper output and cost trend indexes using 

B&V’s subindexes.  This further raises the average annual growth in the MFP estimate to 

-3.43%.  We next use O&M expenses as a cost subindex instead of operating revenues.  

This has little effect on the average annual growth in the MFP estimate, changing it to -

3.45%.  Using SNL data, we next add each utility’s depreciation expenses to non-gas 

O&M expenses and use this as one of the two cost trend subindexes.  This required an 

adjustment to the cost index weights.  Some depreciation values were imputed in this 

exercise due to lack of data.  The trend in net plant value now applies only to the trend in 

the return on plant.  This correction raises the MFP trend estimate slightly, to -3.40%. 

17 The results that we report for B&V differ from those that B&V report due to errors in their computations 
of average annual growth rates. 
18 In preparing our initial filing we were unaware that Fortis had filed errata on its electric study as well as 
its gas studies.  In this errata draft we provide updated electric results in Table 13. 
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"Output Measure" Customers Only Capacity Only Line Miles Only

Output [A] 0.82% 0.88% 0.51% N/A

Cost Index [B] 5.79% 5.79% 5.79% N/A

"Productivity" Estimate [C = A ‐ B] ‐4.96% ‐4.91% ‐5.28% N/A

Output [D] 0.68% 0.79% 0.28% 0.91%

Cost Index [E] 4.75% 4.75% 4.75% 4.75%

"Productivity" Estimate [F = D ‐ E] ‐4.08% ‐3.97% ‐4.48% ‐3.84%

Change in Estimate 0.89% 0.94% 0.80% N/A

Output [G] 0.53% 0.79% 0.28% 0.91%

Cost Index [H] 3.96% 3.96% 3.96% 3.96%

"Productivity" Estimate [I = G ‐ H] ‐3.43% ‐3.17% ‐3.68% ‐3.05%

Change in Estimate 0.65% 0.79% 0.79% 0.79%

Output [J] 0.53% 0.79% 0.28% 0.91%

Cost Index [K] 3.98% 3.98% 3.98% 3.98%

"Productivity" Estimate [L = J ‐ K] ‐3.45% ‐3.19% ‐3.70% ‐3.07%

Change in Estimate ‐0.02% ‐0.02% ‐0.02% ‐0.02%

Output [M] 0.53% 0.79% 0.28% 0.91%

Cost Index [N] 3.94% 3.94% 3.94% 3.94%

"Productivity" Estimate [O] ‐3.40% ‐3.15% ‐3.66% ‐3.03%

Change in Estimate 0.04% 0.04% 0.04% 0.04%

Output [P] 0.53% 0.79% 0.28% 0.91%
Cost Index [Q] 3.31% 3.31% 3.31% 3.31%

"Productivity" Estimate [R] ‐2.78% ‐2.52% ‐3.03% ‐2.40%

Change in Estimate 0.63% 0.63% 0.63% 0.63%

Industry Input Prices [S] 3.22% 3.22% 3.22% 3.22%

Industry Input Quantity [T = Q ‐ S] 0.09% 0.09% 0.09% 0.09%

Estimated Industry MFP [U =  P ‐ T]  0.44% 0.70% 0.19% 0.82%

Change in Estimate 3.22% 3.22% 3.22% 3.22%

Reconcile with PEG Testimony PEG MFP Calculation [V] N/A ‐0.07% N/A N/A

Correction 3: O&M Expenses is 

Cost Subindex

Correction 4:  Add Depreciation 

to O&M Expenses

Correction 5: Add Rate of 

Return on Plant

Correction 6: Control for Input 

Price Inflation

Table 12

Alternative Kahn Method Calculations For U.S. Gas Distributors
(Average Annual Growth Rates 2008‐2011)

Output Specification

Black & Veatch

Correction 1: Logarithmic 

Growth Rates

Correction 2: Output and Cost 

Trend Indexes
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"Output 40/60 Weight" "Output 60/40 Weight" PEG Output Index 50/50 Customers Only Capacity Only

Output [A] 1.38% 1.37% N/A 0.29% 1.97%
Cost Index [B] 5.93% 5.93% N/A 5.93% 5.93%

"Productivity" Estimate [C = A ‐ B] ‐4.55% ‐4.56% N/A ‐5.64% ‐3.96%

Output [D] 1.13% 1.10% N/A 0.28% 1.66%
Cost Index [E] 5.41% 5.41% N/A 5.41% 5.41%

"Productivity" Estimate [F = D ‐ E] ‐4.28% ‐4.30% N/A ‐5.13% ‐3.75%

Change in Estimate 0.27% 0.25% N/A 0.51% 0.21%

Output [G] 1.43% 1.31% 0.97% 0.28% 1.66%
Cost Index [H] 5.44% 5.44% 5.44% 5.44% 5.44%

"Productivity" Estimate [I = G ‐ H] ‐4.01% ‐4.13% ‐4.47% ‐5.16% ‐3.78%

Change in Estimate 0.27% 0.18% N/A ‐0.03% ‐0.03%

Output [J] 1.43% 1.31% 0.97% 0.28% 1.66%
Cost Index [K] 5.08% 5.08% 5.08% 5.08% 5.08%

"Productivity" Estimate [L] ‐3.66% ‐3.77% ‐4.12% ‐4.80% ‐3.43%

Change in Estimate 0.35% 0.35% 0.35% 0.35% 0.35%

Output [M] 1.43% 1.31% 0.97% 0.28% 1.66%

Cost Index [N] 5.02% 5.02% 5.02% 5.02% 5.02%

"Productivity" Estimate [O] ‐3.59% ‐3.71% ‐4.05% ‐4.74% ‐3.36%

Change in Estimate 0.06% 0.06% 0.06% 0.06% 0.06%

Output [P] 1.43% 1.31% 0.97% 0.28% 1.66%

Cost Index [Q] 4.85% 4.85% 4.85% 4.85% 4.85%

"Productivity" Estimate [R] ‐3.42% ‐3.54% ‐3.88% ‐4.57% ‐3.19%

Change in Estimate 0.17% 0.17% 0.17% 0.17% 0.17%

Output [S] 1.43% 1.31% 0.97% 0.28% 1.66%

Cost Index [T] 3.62% 3.62% 3.62% 3.62% 3.62%

"Productivity" Estimate [U] ‐2.19% ‐2.30% ‐2.65% ‐3.34% ‐1.96%

Change in Estimate 1.23% 1.23% 1.23% 1.23% 1.23%

Industry Input Prices [V] 3.35% 3.35% 3.35% 3.35% 3.35%

Industry Input Quantity [W = T ‐ V] 0.27% 0.27% 0.27% 0.27% 0.27%

Estimated Industry MFP [X =  S ‐ W]  1.16% 1.05% 0.70% 0.01% 1.39%

Change in Estimate 3.35% 3.35% 3.35% 3.35% 3.35%

Reconcile with PEG Testimony PEG MFP Calculation [Y] N/A N/A N/A 0.90% N/A

Correction 3:  "Customer Service 

& Information Expenses"

Correction 4: Add Depreciation 

to O&M Expenses (Black & 

Veatch Data)

Correction 5: Add Depreciation 

to O&M Expenses (SNL Data)

Correction 6: Add Rate of Return 

on Plant

Correction 7: Control for Input 

Price Inflation

Correction 1: Logarithmic 

Growth Rates

Correction 2: Trend Indexes

Table 13

Alternative Kahn Method Calculations For U.S. Electric Distributors
(Average Annual Growth Rates 2008‐2011)

Output Specification

Black & Veatch
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We next replace the trend in net plant value with the trend in the return on net 

plant value by multiplying net plant value by a ROR.  The ROR is calculated from 

estimates of the allowed return on equity and in the embedded cost of debt which we 

calculated using data from SNL and its Regulatory Research Associates affiliate.  With 

this upgrade, the return on rate base can be added to operating expenses and there is no 

need for the complication of a cost trend index.  This step further also raises the MFP 

trend estimate considerably, to -2.78%.19    

As a final correction, we convert the negative of the unit cost trend into a bona 

fide (if inexact) MFP index by adding our own estimate of the input price trend of the gas 

distribution industry for the 2008-2011 sample period, as reported in Table 3 above.  

Recall that our index features a consistent approach to capital cost measurement.  As we 

might expect, this raises the average annual growth in the MFP estimate substantially, to 

a positive 0.44%.  A positive trend estimate is also obtained using all of the alternative 

output metrics.  Bearing in mind the flaws of the B&V methodology even as corrected, it 

can still be said that these results are consistent with our estimate of a 0.96% long run gas 

distribution productivity trend      

Turning next to B&V’s power T&D study, our first correction is once again the 

use of logarithmic rather than arithmetic growth rates.  Using B&V’s “Output 40/60 

weight” index for illustrative purposes, this raises the estimated average annual growth in 

MFP modestly, from -4.55% to -4.28%.  We next employ proper output and cost trend 

indexes using B&V’s subindexes.  This raises the estimated MFP trend modestly, to  

-4.01%.  We next remove customer service and information expenses from O&M 

expenses, since B&V provided itemized data on these expenses on the electric side.  This 

raises the estimated MFP trend modestly, to -3.66%.  Using SNL’s data, we next add 

estimates of each utility’s T&D depreciation expenses to O&M expenses and use this as 

one of the two cost trend subindexes.  The trend in net plant value now applies only to the 

trend in the return on plant.  This also raises the MFP trend modestly, to -3.42%.20   

19 Gas corrections 5 and 6 differ slightly from those reported in our initial testimony due to a revised gas 
utility ROR calculation. 
20 Table 13 also contains a “Correction 4”, not discussed in our initial testimony, in which we first used an 
estimate of depreciation expense which we computed using the B&V data. 
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We next replace the trend in net plant value with the trend in the return on net 

plant value by multiplying net plant value by an ROR computed using the same 

methodology we used in our gas study corrections.  With this upgrade, the return on rate 

base can be added to operating expenses and there is no need for the complication of a 

cost trend index.  This step raises the MFP trend estimate substantially, to -2.19%.    

As a final correction, we convert the negative of the unit cost trend into a bona 

fide (if inexact) MFP index by adding our own estimate of the input price trend of the 

power distribution industry for the 2008-2011 sample period, as reported in Table 6 

above.  As we might expect, this raises the average annual growth in the MFP estimate 

substantially, to a positive 1.16%.  Positive trends are also achieved using other output 

metrics considered.  Bearing in mind the short sample period and other flaws of the B&V 

methodology even as corrected, it can be said that the corrected results are consistent 

with our estimate of a 0.93% long run power distribution productivity trend.         

General Statements 

B&V also make some general comments about MFP in their reports that should  

be addressed. 

• The authors state (gas report pp. 3-4) that “under the traditional view of capital, 

depreciation measures the decline in productivity from using an asset over time.  For 

the bulk of gas distribution and transmission, the productive capacity does not change 

over time.  That is, the capacity of a segment of pipe remains the same over its life.”  

It is possible that this is true, and such an observation might be pertinent in the design 

of a cost benchmarking study.  Under cost of service regulation, however, the value 

of a utility plant addition  depreciates over the life of plant.  This depreciation 

substantially reduces growth in a utility’s revenue requirement and should be 

captured in productivity research supporting X factor calibration.  It is certainly 

captured by the Kahn method.  Capital depreciation is a force for positive capital 

productivity growth and accelerated MFP growth.     

• The authors suggest (gas and electric reports p. 3) that “TFP is likely to be negative” 

because the TFP trend is dominated by the capital productivity trend and the capital 

productivity trend is “far more likely to be negative”.  They further state (gas report p. 

5, electric report p. 4) that “From a theoretical view, TFP is much more likely to be 
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negative on a going forward basis than it is to be positive”.  These statements are 

assertions about empirical trends that are not backed up by facts.  It is remarkable that 

the same statement is made for both industries since it by no means clear that the need 

for system modernization is the same in both industries.   

The research we detailed in Sections 3 and 4 has shown that the long-run MFP and 

capital productivity trends of gas and electric distributors are both positive.  MFP 

growth was slightly negative for gas distributors in the unusual 2008-11 period, but 

this was due to declining O&M productivity. Capital productivity growth remained 

positive. Our research suggests that normal levels of replacement capex do not 

preordain negative capital or multifactor productivity growth.  Multifactor and capital 

productivity growth may be negative “during periods of significant infrastructure 

replacement.”  However, it is also true that the rate of depreciation is more rapid for 

an older system in the absence of accelerated system modernization.  Furthermore, 

the impact of such programs on the MFP growth of gas distributors can be 

appreciably offset by more rapid O&M productivity growth. 

• The authors suggest (e.g. gas report pp. 2-3) that usage variables such as the delivery 

volume have no place in a TFP study because they have little cost impact.  These 

comments undermine the validity of NERA’s Alberta study, which produced a 

substantially higher TFP trend estimate than B&V’s study yielded.  Our analysis in 

Section 2.2 suggests a more nuanced view.  Volume variables should feature 

prominently in a productivity study used to design a price cap index because the issue 

in PCI design is the difference between the trends in cost and billing determinants, 

and volumes are important billing determinants.  In Alberta, power distributors were 

proposing PCIs.  Furthermore, numerous econometric studies have found delivery 

volumes to be a statistically significant driver of energy distributor cost in the long 

run.      

• The authors stress (gas report p. 11) that their results “represent a more 

comprehensive review of costs than that found in (NERA’s) AUC analysis.”  

However, they make no persuasive case (on p. 6-8 of the gas and electric reports) that 

NERA’s exclusion of A&G expenses or “equipment used to maintain the delivery 

system” would result in a substantial overestimation of the trend in the productivity 
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associated with gas delivery services.”   Both expense categories are fairly small 

when pension and benefit expenses are excluded.  While it is true that A&G expenses 

are to a large degree labor related, even B&V note that labor productivity growth 

exceeded capital productivity growth on balance.   

• The authors note (gas and electric reports p. 4) the negative trend after 1999 in power 

distribution MFP in NERA’s Alberta study, and state that “this roughly corresponds 

to the period when broad-based infrastructure replacement programs were being 

implemented by gas and electric utilities.”  They go on to state on p. 4 that “the AUC 

approach to measurement of TFP is flawed and produces unreliable, biased results.”   

In response, we note first that B&V has provided no evidence of an uptick in power 

distribution infrastructure replacement programs during these years.  Their use of the 

same statement for both industries is once again remarkable. 
As for the quality of the NERA study, we were actively involved in the AUC PBR 

proceeding and agree that the study had flaws.  As B&V notes, the negative 

productivity trend during this period was due in part to the use of a volumetric index 

during a period that ended in a severe recession.  There were additionally other 

aspects of the methodology (such as the use of a multilateral input quantity index 

rather than a chain-weighted index) that distorted results for the later years of the 

sample period.  However, the NERA index was designed for use with a long sample 

period and the long-term MFP trend reported by NERA is similar to that which we 

have calculated and reported in Section 4.  NERA did acknowledge one error in its 

work in the Alberta proceeding and provided a correction.  Ironically, their admitted 

error was to measure the trend in the labor quantity of power distributors as the trend 

in their labor cost.       

• Finally, the authors state (gas and electric reports p. 11) that “TFP results derived 

from [their] study are theoretically sound and produce results consistent with the 

logical foundations of TFP analysis….”  We have in fact showed that the opposite is 

true.  The B&V productivity results are in fact theoretically unsound and produce 

results that are inconsistent with the logical foundations of TFP analysis.  It is 

important for the future of PBR in Canada that the failings of the B&V study be 
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acknowledged and that the study be explicitly assigned no weight in the 

Commission’s deliberations. 
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7. STRETCH FACTOR 
The stretch factor term of an X factor should reflect an expectation of how the 

productivity growth of the subject utility will differ from the base productivity growth 

target.  This depends in part on the company’s operating efficiency at the start of the PBR 

plan.  It also depends on how the performance incentives generated by the PBR plan 

compare to those in force for sampled utilities during the index sample period.   

Both Fortis units have operated under PBR in the past.  However, the PBR plans 

for both companies exempted a large portion of capital cost from the force of PBR, and 

both companies have now operated for a few years under cost of service regulation.  

Neither company has presented convincing evidence of superior operating performance 

in this proceeding.  On the basis of the available evidence, it is reasonable to assume that 

each company is an average cost performer. 

Each company is proposing a PBR plan with a five-year term.  An earnings 

sharing mechanism (“ESM”) would share all surplus and deficit earnings 50/50 between 

each Company and its customers.  Meanwhile, the firms in the gas and electric utility 

samples averaged rate cases about every four years.   

Considering all of these factors, we believe that a stretch factor of 0.20% is 

reasonable for each Fortis company.  The need for a stretch factor is all the more 

imperative should the Commission approve macroeconomic inflation measures and 

decide not to adjust the X factors for the negative MFP trend of Canada’s economy.  
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8.  SUMMING UP 

Our research presents the Commission with an opportunity to set X factors for a 

variety of ARMs, and not just the cost escalation indexes that Fortis proposes.  Suppose, 

for example, that the Commission prefers that Fortis operate under comprehensive 

revenue cap indexes similar to those that apply to gas utilities in Alberta.  For FEI, our 

research supports X factors in the [1.16%, 1.33%] range.  The lower bound is the sum of 

the estimated 0.96% long-run MFP trend of US gas distributors and a 0.20% stretch 

factor.  The upper bound is the sum of the stretch factor and the estimated 1.13% long- 

run MFP trend of US gas distributors when 10% of plant additions are removed.   

For FBC, our research supports X factors in the [1.13%, 1.38%] range.  The 

lower bound is the sum of the estimated 0.93% long run MFP trend of US power 

distributors and a 0.20% stretch factor.  The upper bound is the sum of the estimated 

1.18% long run MFP trend of US power distributors when 10% of plant additions are 

removed.   

Suppose next that the Commission prefers to have separate cost targets for O&M 

expenses and some notion of capital cost.  Our research provides a reasonable X factor 

for capital cost but not for capex.    

For FEI, our research supports an XOM factor of 1.18%.  This is the sum of the 

estimated 0.98% long-run O&M productivity trend of US gas distributors and a 0.20% 

stretch factor.  For FBC, our research supports an XOM factor of 1.71%.  This is the sum 

of the estimated 1.51% long-run O&M productivity trend of US power distributors and a 

0.20% stretch factor. 

With respect to capital cost, we have shown that it is difficult to establish X 

factors that are applicable to capital spending.  A sensible alternative is an escalator for 

the cost of capital.  Our research suggests that the X factor for the cost of capital of FEI 

should lie in the [1.18%, 1.54%] range.  The lower bound of this range is the sum of the 

estimated 0.98% long-run trend in the capital productivity of US gas distributors and a 

0.20% stretch factor.  The upper bound is the sum of the same stretch factor and the 

estimated 1.34% long-run trend in the capital productivity of US gas distributors when 

10% of plant additions are removed. 
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Our research suggests that an X factor for the cost of capital of FBC should lie in 

the [0.81%, 1.25%] range.  The lower bound of this range is the sum of the estimated 

0.61% long-run trend in the capital productivity of US power distributors and a 0.20% 

stretch factor.  The upper bound is the sum of the same stretch factor and the estimated 

1.05% long-run trend in the capital productivity of US power distributors when 10% of 

plant additions are removed. 

 

Filed:  2014-01-23 
EB-2012-0459 
Exhibit TCU1.3 

Attachment 2 
Page 75 of 83



APPENDIX 
This Appendix contains more technical details of our empirical research for the 

CEC.   Sections A.1 and A.2 discuss our input quantity and productivity indexes, 

respectively.  Section A.3 addresses our method for calculating input price inflation.   

Section A.4 discusses the calculation of capital cost.   

A.1 INPUT QUANTITY INDEXES 
The growth rate of a summary quantity index is defined by a formula that 

involves subindexes measuring growth in the prices of various kinds of inputs.  Major 

decisions in the design of such indexes include their form and the choice of input 

categories and quantity subindexes. 

A.1.1 Index Form 

The growth of the gas distribution O&M quantity input index was the difference 

between the growth in applicable total cost and the growth of an O&M input price index.  

Each summary input quantity index was of Törnqvist form.21  This means that its annual 

growth rate was determined by the following general formula: 
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Here in each year t, 

tInputs = Summary input quantity index 

tjX ,       = Quantity subindex for input category j 

tjsc ,     = Share of input category j in the applicable cost. 

It can be seen that the growth rate of the index is a weighted average of the 

growth rates of the input quantity subindexes.  Each growth rate is calculated as the 

logarithm of the ratio of the quantities in successive years.  Data on the average shares of 

each input in the applicable cost of each utility in the current and prior years served as 

weights.    

21 For seminal discussions of this index form, see Törnqvist (1936) and Theil (1965). 
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A.1.2 Input Quantity Subindexes  

General Comments 

The approach used in this study to measure trends in input quantities relies on the 

theoretical result the growth rate in the cost of any class of input j is the sum of the 

growth rates in appropriate input price and quantity indexes for that input class.   

Electric 

The quantity subindex for labor was the ratio of salary and wage expenses to a 

regionalized labor price index.  The growth rate of the labor price index was calculated 

for most years as the growth rate of the national employment cost index (“ECI”) for the 

salaries and wages of the utility sector of the U.S. economy plus the difference between 

the growth rates of multi-sector ECIs for workers in the utility’s service territory and in 

the nation as a whole.22  The quantity subindex for other O&M inputs was the ratio of the 

expenses for these inputs to an M&S price index using price subindexes for power 

distributor M&S inputs obtained from the Global Insight Power Planner service. 

A.2 PRODUCTIVITY GROWTH RATES AND TRENDS 
The annual growth rate in each productivity index is given by the formula 
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The long-run trend in each productivity index was calculated as its average annual 

growth rate over the full sample period.  

A.3 INPUT PRICE INDEXES 
The growth rate of a summary price index is defined by a formula that involves 

subindexes measuring growth in the prices of various kinds of inputs.  Major decisions in 

the design of such indexes include their form and the choice of input categories and price 

subindexes. 

22 Utilities no longer report on their FERC Form 1 the number of workers that they employ. 
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A.3.1 Price Index Formulas  

The summary input price indexes used in this study are of Törnqvist form.  This 

means that the annual growth rate of each index is determined by the following general 

formula: 
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Here in each year t, 

tPrices Input  = Input price index 

tjW ,                  = Price subindex for input category j 

tjsc ,                 = Share of input category j in applicable total cost. 

The growth rate of the index is a weighted average of the growth rates of input 

price subindexes.  Each growth rate is calculated as the logarithm of the ratio of the 

subindex values in successive years.  The average shares of each input group in the 

applicable cost of each utility during the two years are the weights.   

A.3.2 Input Price Subindexes and Costs 

Gas 

The O&M input price indexes summarized trends in the prices of labor and M&S 

inputs.  Price subindexes for the M&S inputs of US gas utilities were obtained from the 

Global Insight Power Planner service.  The price subindex for capital is discussed in 

Appendix Section 4.  The labor price index was developed in manner similar to that 

described for the power research. 

Electric 

The price subindexes were the same as those described in Appendix Section A-1.  

The cost shares were the same as those discussed in Section 3.2.1 

A.4 THE COS APPROACH TO CAPITAL COST MEASUREMENT 

A.4.1  Derivation 

The COS approach to capital cost measurement was used in our index research.  

Here is the mathematical derivation of our COS formulas.  For each year, t, of the sample 

period let 
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tck          =  Total non-tax cost of capital  
yOpportunit

tck    =  Opportunity cost of capital 
onDepreciati

tck   =  Depreciation cost of capital 

add
stVK −          =  Gross value of plant installed in year t-s 

stWKA −         =  Unit cost of plant installed in year t-s (the “price” of capital assets) 

sta −          = Quantity of plant additions in year 
st

add
st

WKA
VKst

−

−=−  

txk  =  Total quantity of plant available for use and that results in year t 

costs  
st

txk −            =  Quantity of plant available for use in year t that remains from                                                                               

plant additions in year t-s 

tVK              =   Total value of plant at the end of last year 

N                 =   Service life of utility plant 

tr          =   Rate of return (cost of funds) 

tWKS          =   Price of capital service 

A few assumptions are made for convenience in the derivation to follow: 

(1) All kinds of plant have the same service life N. 

(2) Full annual depreciation and opportunity cost are incurred in year t on the 

amount of plant remaining at the end of year t-1, as well as on any plant 

added in year t. 

 (3) The ARM is not designed to recover changes in taxes.   

Consider, now, that the non-tax cost of capital under cost of service regulation is 

the sum of depreciation and the opportunity cost paid out to bond and equity holders. 
ondepreciati

t
yopportunit

tt ckckck +=  

Assuming straight line depreciation and book valuation of utility plant, 
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where, as per assumption 2 above, 
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Under straight line depreciation we posit that in the interval ( ) ( )[ ]1,)1( −−− tNt , 
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Combining [A6] and [A7] we obtain a capital quantity index that is a perpetual inventory 

equation. 
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The size of the addition in year t-s of the interval (t-1, t-N) can then be expressed 

as 
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Relations [A5] and [A9] together imply that, 
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Relation [A10] reveals that the cost of capital under COS regulation can be 

decomposed into a capital price index and a capital quantity index.  The capital service 

price in a given year reflects a weighted average of the capital asset prices in the N most 

recent years (including the current year).  The weight for each year, t-s, is the estimated 

share, in the total amount of plant that contributes to cost, of plant remaining from 

additions in that year.  This share will be larger the more recent the plant addition year 

and the larger were the plant additions made in that year.  The average asset price rises 

over time as the price for each of the N years is replaced with the higher price for the 

following year.  It will reflect inflation that occurred in numerous past years as well as 
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current inflation.  Note also that the depreciation rate varies with the age of the plant.  For 

example, the depreciation rate in the last year of an asset’s service life is 100%.23   

A.4.2 Implementation  

Gas Distribution 

Relations [A8] and [A11] were calculated for each sampled utility for a single, 

comprehensive class of assets.  In these calculations, regional Handy-Whitman indexes of 

construction costs were used as the asset price trend indexes.24  The value of N was set at 

41.  The values for gross plant additions add
stVK − in the years 1995-2011 were obtained from 

SNL Financial.  Values for earlier years were imputed using data on the net value of plant 

in 1994 and the construction cost index values for those years. 

The calculation of [A11] requires, in addition, an estimate of the rate of return 

trend.25   We employed a weighted average of RORs for debt and equity.  For debt we 

calculated the average embedded cost of debt from a large sample of gas utilities, using data 

from SNL Financial.  For the rate of return on equity we calculated the allowed rate of 

return from a large sample of gas utilities as reported by Regulatory Research Associates.  

These ROR estimates were also used in our B&V corrections.   

 

 

Power Distribution 

Relations [A8] and [A11] were calculated for each sampled utility for two categories 

of assets: distribution plant and general plant.  In these calculations, regional Handy-

Whitman indexes of power distribution construction costs were used as the asset price 

23 Recall that the depreciation rate is constant under the geometric decay approach to capital 
costing.   
 
24 These data are reported in the Handy-Whitman Index of Public Utility Construction Costs, a    
publication of Whitman, Requardt and Associates. 
 
25 This calculation was made solely for the purpose of measuring input price and productivity 
trends and does not prescribe an appropriate Rate of Return level for Fortis in this proceeding. 
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indexes.26  In the distribution index the value of N was set at 44.  The value of N for general 

plant was set at 16 years.  The values for gross plant additions add
stVK − in the years 1965-2011 

were drawn from FERC Form 1.  Values for earlier years were imputed using data on the 

net value of plant in 1964 and the construction cost index values for those years.  The 

same ROR methodology was used in the electric calculations as was used in the gas 

calculations. 

26 These data are reported in the Handy-Whitman Index of Public Utility Construction Costs, a    
publication of Whitman, Requardt and Associates. 
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BOARD STAFF RESPONSE TO UNDERTAKING OF ENBRIDGE 
 
 

UNDERTAKING TCU1.4 
 
REF: Tr.1 p22 
 
TO PROVIDE THE INSTRUCTIONS PROVIDED TO DR. KAUFMANN IN 
CONNECTION WITH THIS PROCEEDING 
 
RESPONSE 
 
The contract with Pacific Economics Research LLC lists the following scope and 
deliverables: 
 

1. Review the Union and Enbridge 2012-2013 IR applications;  
2. Assist Board staff in developing information requests related to the IR 

application, and review responses by Union and Enbridge;  
3. Undertake relevant analyses to assess and evaluate the proposed IR plans 

filed in the Union and Enbridge IR applications such as: 1) review proposed 
IR plans for appropriateness (e.g. are the elements of each plan appropriate), 
2) identify any concerns and information gaps, and 3) conduct other analysis 
as required, which may include responding to the benchmarking reports 
previously filed in Enbridge’s recent CoS application by Concentric Energy 
Advisors (CEA) and Power System Engineering (PSE); 

4. Review stakeholder input and provide comment as to relevancy; and 
5. Testify on its research, analysis and findings before the Board. 
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BOARD STAFF RESPONSE TO UNDERTAKING OF EGDI 
 
 

UNDERTAKING TCU1.5 
 
REF: Tr.1 p25 
 
DR. KAUFMANN TO PROVIDE THE ALGORITHM USED TO RUN SCENARIOS, OR 
ACCESS TO IT; MORE PRECISELY, THE SAMPLE MEAN VALUES FOR 
INDEPENDENT VARIABLES AND THE SAMPLE MEAN FOR COSTS 
 
 
RESPONSE 
 
A copy of the Benchmarking “Algorithm” is attached.  PEG developed this algorithm to 
simulate benchmarking results for Ontario’s electricity distributors using the same 
econometric model that is used to assign stretch factors for these distributors.   
 
The 2002 - 2012 sample mean values, across all 73 distributors, for distribution costs 
and the independent variables used in the econometric model are provided below: 
 

 Total distribution costs:       $41,914,468 
 

 Capital service price:     17.389 
 

 Number of customers:     63,344 
 

 System capacity peak demand:    3,448,215 KW 
 

 Retail deliveries:      1,629,428.323 kWh 
 

 Average line length:      2,718 km 
 

 Percent of 2012 customers added in last 10 years: 12.86% 
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Witness: Dr. Lawrence Kaufmann, PEG 

BOARD STAFF RESPONSE TO UNDERTAKING OF EGDI 
 
 

UNDERTAKING TCU1.6 
 
REF: Tr.1 p26 
 
DR. KAUFMANN TO PROVIDE A RESPONSE TO EGDI’S QUESTION NO. 1 
 
 
RESPONSE 
 
Puget Sound Energy and Wisconsin Gas were excluded from the econometric analysis 
because, during the sample period, both companies went from being stand-alone gas 
distributors to combination gas and electric utilities as a result of mergers.   
 
PEG’s econometric model included number of electric customers as an independent 
variable to reflect economies of scope that distributors can attain by serving gas and 
electric customers simultaneously.  The sample used to estimate PEG’s econometric 
model included both stand-alone gas utilities and combination gas-electric utilities.  
However, Puget Sound Energy and Wisconsin Gas were the only utilities that 
transitioned from being stand-alone to combination utilities during the sample period.  
As a result, the reported numbers of electric customers for each company changed from 
zero to positive during the sample period that was being used to estimate the model.  
 
PEG believed that this constituted a structural change which was unique to these two 
utilities.  Structural changes can impact the coefficients estimated in econometric 
models.  Because the US gas distribution as a whole did not experience such a 
structural break during the sample period, PEG believed it was appropriate to exclude 
these two utilities when estimating the industry-wide coefficients in the econometric 
analysis. 



 
Filed:  2014-01-23 
EB-2012-0459 
Exhibit TCU1.7 
Page 1 of 2 
Plus Attachment 

Witness: Dr. Lawrence Kaufmann, PEG 

BOARD STAFF RESPONSE TO UNDERTAKING OF EGDI 
 
 

UNDERTAKING TCU1.7 
 
REF: Tr.1 p32 
 
DR. KAUFMANN TO PROVIDE WRITTEN MATERIALS THAT SUPPORT HIS VIEW 
REGARDING THE RELATIONSHIP BETWEEN FROST HEAVE AND DIFFERENT 
GAS DISTRIBUTION PIPE MATERIALS 
 
 
RESPONSE 
 
Please see the attached February 2012 White Paper “Distribution Pipeline System 
Integrity Threats Related to Cold Weather,” prepared by Kiefner & Associates Inc.  In 
the Summary and Conclusions section of this paper (pp. 1-2), they write: 
 

“Cold weather-related incidents have occurred in gas distribution systems, gas 
transmission systems, and hazardous liquid transmission systems.  By far the 
most common cause of such incidents is frost heave, acting on buried pipe…All 
types of pipe materials found in distribution service have been affected, however 
piping with certain attribute appear to have higher-than-average susceptibility.  
These are: 
 

 Cast iron pipe 

 Pipe of unknown material type 

 Steel pipe installed prior to 1950 
 

Integrity Management (IM) principles require that the operator consider integrity 
threat interaction.  Frost heave or snow load might be readily tolerated by some 
materials or piping systems in sound condition, while low-ductility materials or 
pipe joints made by vintage techniques may remain reliable absent certain 
outside forces, however, when these circumstances exist simultaneously the 
likelihood of a failure is significantly greater.  Systems of the type listed above in 
locations susceptible to frost heave therefore represent potential interacting-
threat situations.   
 
Piping systems having the attributes listed above and located in areas known or 
suspected to be susceptible to frost heave or thaw settlement should be 
identified and considered for condition monitoring or mitigation 
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Witness: Dr. Lawrence Kaufmann, PEG 

activities…Mitigations could include but are not limited to:  replace iron pipe, 
unknown-material pipe, and threaded steel pipe, with plastic or welded steel pipe 
in locations known or suspected to be susceptible to frost heave.” 
 

This summary discussion, and the analysis that follows, supports Dr. Kaufmann’s 
opinion that the consequences of frost heave for system integrity and gas leaks are 
associated more with cast iron and bare steel gas distribution main than plastic/ 
polyethylene main.  In fact, the authors say that actions for mitigating the effects of frost 
heave on distribution systems include replacing cast iron and threaded steel pipe with 
plastic pipe. 



Filed:  2014-01-23 
EB-2012-0459 
Exhibit TCU1.7 

Attachment  
Page 1 of 12



Filed:  2014-01-23 
EB-2012-0459 
Exhibit TCU1.7 

Attachment  
Page 2 of 12

serraoje
Highlight

serraoje
Highlight

serraoje
Rectangle



Filed:  2014-01-23 
EB-2012-0459 
Exhibit TCU1.7 

Attachment  
Page 3 of 12

serraoje
Text Box



Filed:  2014-01-23 
EB-2012-0459 
Exhibit TCU1.7 

Attachment  
Page 4 of 12

serraoje
Text Box



Filed:  2014-01-23 
EB-2012-0459 
Exhibit TCU1.7 

Attachment  
Page 5 of 12

serraoje
Text Box



Filed:  2014-01-23 
EB-2012-0459 
Exhibit TCU1.7 

Attachment  
Page 6 of 12

serraoje
Text Box



Filed:  2014-01-23 
EB-2012-0459 
Exhibit TCU1.7 

Attachment  
Page 7 of 12

serraoje
Text Box



Filed:  2014-01-23 
EB-2012-0459 
Exhibit TCU1.7 

Attachment  
Page 8 of 12

serraoje
Text Box



Filed:  2014-01-23 
EB-2012-0459 
Exhibit TCU1.7 

Attachment  
Page 9 of 12

serraoje
Text Box



Filed:  2014-01-23 
EB-2012-0459 
Exhibit TCU1.7 

Attachment  
Page 10 of 12

serraoje
Text Box



Filed:  2014-01-23 
EB-2012-0459 
Exhibit TCU1.7 

Attachment  
Page 11 of 12

serraoje
Text Box



Filed:  2014-01-23 
EB-2012-0459 
Exhibit TCU1.7 

Attachment  
Page 12 of 12

serraoje
Text Box


	Undertaking TCU1 1
	CENTRAL MAINE POWER COMPANY,
	SUPPLEMENTAL PRODUCTIVITY OFFSET FACTOR

	Undertaking TCU1 2
	Undertaking TCU1 3
	PRODUCTIVITY INDEX RESULTS
	X FACTOR RESEARCH FOR FORTIS PBR PLANS


	Undertaking TCU1 4
	Undertaking TCU1 5
	Undertaking TCU1 6
	Undertaking TCU1 7
	DISTRIBUTION PIPELINE SYSTEM INTEGRITY THREATS




