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Introduction

The Gaz Metro Group de Travail has proposed a new “mécanisme
incitatif’

The mécanisme has escalation formulas for O&M and capital
expenses which have X factors

Pacific Econonics Group (“PEG™) Research LLC was retained by
the Task Force to measure Gaz Metro's productivity and help
choose X

A report on our reszarch was completed in March

This presentation discusses our research
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Credentials
PEG Research LLC
Leading North Amcricap consultancy on ncentive regulation {R)
50+ man years of experience
Multinational practice, many Canadian projects
Diverse clientele Tilities
Trade Associations
Repulators

Consumer groups

Services IR plan design

Empirical (e.g. productivity} recherche m
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Mark Newton Lowry

President, PEG Research

20+ years experience as regulatory economist
Testified 30+ times on IR issues

Previpusly Assistant Professor, Penngyivania State University
Visiting Professor, HEC Montreal

PhDx Applied Economics, University of Wisconsin
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Mandate

1. Calculated productivity trends of Gaz Metro 2000-2009
= TFP, G&M, and capital expense (*‘capex”) productivity
»  Excluded costs {e.g. pensions & benefits) that would not
be subject to indexing in mechanisme incitatif

:. Considered suftable inflation measures

3. Considered appropriate siretch factors

IndcRescarch for Gaz bemy s Grope de Fravil m .




Productivity Research Results

Reséarch on productivity rends widely used in North America to
design IR plans

> Price Caps

»  Revenue Caps

» Cost Targets
Two methodologies used

w  Productivity indexes
w  Econometric productivity targets

Index Rescarch for Gaz Moo s Grampe e Traveil

Productivity Research Results

Productivity Growth (%)
(&M Capex TFP

Productivity Indexes

Gaz Metro (2000-2009} 073 208 166
Enbridge (2006-2010) NA  NA 107
Union {2006-2010) NA  NA 165
USA (1999-2008) NA NA LI
Economsimic Froductivity Tarect. 155 192 L1

Incice Reseverch: Fir G et Gronpe dic Travai]

Basic Concepis

Productivity Indexes
Productivity is a measure of enterprise efficiency
Canventiopally measured using indexes
An index makes compan"som using ratios
c.g  Inflation Peesclie o= (Ppusaline, / Pensolie,

Indexes can summarize multiple comparisons by taking weighted
averages

tg  IPC d'Ensernbleluies

indaxtasearsh for Gaz Metro s Graupe de Fraveit




Basic Concepts

Productivity Indexes

Productivity index is ratio of outpuf & input guantity indexes

Thus,
Growth Productivity = growth Qutputs — growth Inputs
Cuiput quantities: e.g. Burmber of customers, miles of line

Input quantities: ¢ g number of emplovees, number of vehicles

IndexRescarch for Gas etrs s Ciroepe de Travail

Productivity Indexes (cont’d}

Indexes can measure trends n swltiple quantities using weighted
averages

e.g. input Price & Quantity Indexes

With coss share weights, calowlus shows that they measure
impact of mput price & quantity growth on cost

e.g. Output Indexes

With cost elasticity weights, caleulus shows that they
measure impact of owpur growth cost

IndoxResserch for Gas Meire 3Grovpe de Trivail

Rasic Concepts {cont’d)

Ianput Quantity Indexes

Input indexes vary in scope of costs considered

Labor cost Labor productivity
Al O&M expenses C&M productivity
Capex, Capex productivity
Total cost Totat factor productivity (“TFP™)

Ity Rasearch for Gz Metra's Gronpe de Fravoil
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Input Quantity Indexes {cont’d)
How to calculate multi-category input guantity indexes?
When input price and quantity indexes have cost sharz weights
growth Cost = growth Input Prices + growth Input Quantities

and

For example,

grawth Labor GuantinyGashere
= growth Labor Cost®Mw . grouih Labaor Price Indextube

Irdex Researel for Gaz Adatro s Growpe de Travat]

Capital Quantity Indexes

TFP indexes require measures of capital cost & quantity
CastCed = Prietn 5 Quantiry @i

This concept has confused many regulators and stakeholders

PEG Research has developed method for decomposing capital cost
that 1mirrors the cost accounting in regulation

» Cost = Depreciation + Return: on Plant
» Historical valuation of plant

Resultan capital prices s quite stable

Frequently used in Ontario

Andex fesearoh for Goz Metro s Grorpe de Travei!

Capital Quantity Indexes (cont’d)
Capital quantity based on many years of plamt additions

i .
Prce Price Prce

Quantity, = f{Additions,, Additions, ,, Additions,,, ...}
: TH
Need additions, construction cost index for 35+ past years
Gaz Metro has additions data only since 995 (/5 years}

Need to guess additions in earlier years

=== Difficult to measure Gaz Meto's fofal factor productivity
accurately

One argament for focus on capex productivity

Indlax Frosearel for Gaz Motto's Crovps de Travall




Elasticity-Weighted Output Indexes

Caost Elasticity = % change in Cost from 1% change Quiput
= Marginal Cost /Average Cost

Elastipities & marginal costs can be estimated economeltrically
¢ g. Given sconometric model
inCost=a,+=a,In Customers + #yIn Line Km + a, Trend
a8 and a, are clasticities

We search for best output specification i our models

It Researchfor Gaz Moires Cronpo de Travatt m
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Econometric Model of Q&M Expenses
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Basic Concepts (cont’d)

feonometric 'Pmdurcﬁvity Targets
Denny, Fuss, and Wavenman found that

growth TFP = Scale Effect - Business Condition Effects
+ Trend Effect

Econometric model can be used to estimate these effects
Can be tailored to local business conditions {¢.g. customer growth)

Precedent: Caiifornia

icdese Rescarch for Gaz et s Growge de Travatt m
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Eroauctivity Indexes for Cost Effciency Messurement

== Different outptet indexes for different cost catopories
Output Indexes for O&M & TFP differ slightly

Productivity irends are moch Jower

IniderResearcis fon Gos Aesrr's Groupe de Frievai?

Use of Indexing in Regulation

Index logic provides basis for dcsig.n of revenue caps & cast caps
Gaz Metro Current Approach
Growrth Revenue
= growth Clost
= growih fnput Prices + growth Inputs
= growth Input Prices — (growth Throughput — growdh Inpuesy)
+ yrowsh Throughput

Index Researmh foe (lias Kepen e S de Trovoil
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Alternative Revenue Cap Approach
According to Denny, Fuss, & Wavenman,

growth Cost = growﬂ;-inpu( Prices
- growth Productivity + growth Oufput

Cutput index elasticity-weighted
Rearranging terms,
growth Cost - growth Output

= growth [/nit Cost
= growth Input Prices - growth Productivity

Index Research for Grx Metre s Growpe de Travail
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Alternative Revenue Cap Approach
If growth Output = growth Cusiomers,

growth Cost/C) ustomer
= growth Input Prices - growth Productivity

This has provided basis for several revenme customer caps
growth Revenue/Customer = growth Inflation - X -

e.g. Enbridge Gas Distribution, Southern California Gas

ndx Rescarsh for Ga Setro s Groupe de Travail

Cost Caps
indexing also provides basis for cost target escalators

2.g Gay Metro proposes separate, index-based cost caps
for O& M and capital sxpenses

growth “Dépenses EbitiatinClient = growth Inflation — X
growth “Dépenses”CClent = growth Inflation - X

Precedents Enbndge Gas Distribution, Gazifere
BC Gas, Fortis Alberta, Vermont Gas System

Advantapes:

Sidesteps need to measure Gaz Metro’s TFP
Theoretical foundation

Jrdex Reswtrech for Gaz fderro = Groupe de Travail
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X Factors

X = Productivity Base + Stretch Factor
Dividende client shares bénaﬁts of aceelersted productivity growth
Several possible sources for Base Productivity Target

1. Gaz Metrp's Input Price Index

Pro: May reflect local business conditions
Regie labor policy preferences

Conr Weakens performance incenfives in repeated use
Historical trend may be too slow, too fast

Indtas Rgwearch for Gaz Metre s Gronpe de Travail m
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X Factors

2. Econometric Productivity Target

Pro: Better incentives
Tailored 10 local business conditions

Con Requires econometrics

IndexResearch for Goz Afvim s Croupe de Travail m
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Input Price Index Recommendations

Total Cost  GRPIPIFPP
O8&M

Weighted average of Quebec salary & wage index,
GDPIpIFon

Capex
Cost-weighted average of three price indexes

w  Capital stock price index, engineering structures, gas &
water

v Software

& (GDPIPFDR

Index Resuareh for Gas pdetro s Groupe de Travail N

Stretch Factor

Stretch factor guarantees customers benefit of faster productivity
arowth

Comunon range [G, 1], with 0.50 mean

PEG Research Methodology

Share 50% of expected change in productivity growth

New regalatory system: vs. prevalent sysiem of peer distribuiors
Use Incentive Power Model to measure incentives

No acceleration expected if Gaz Metro data used

Index Rasearchfar Gaz Mo s Graope d Tl m




Ineentive Power Research Resalts
CGaz Mewe

= Synmedric 3050 sharing

% Tyesrterm

% Nooap on gaing OF Josses

LS Sample

w 3 year rate oycle
»  Nosharing

Results
=== &) hasis point acceleration in productivity growth

43/2=22

Index Research for Gar Metro 5 Orowpe de Teavadl ! I I

Summing Up

O&M Expenses
growth Cost/Cuastomer = growth Ippat Prices— X
Input Price Subindexes

Labor
G pon

X = Productivity Target + Strefch

Productivity Target = [0.75, 1.55]
Stretch Factor =[0.20,0.50]
X =[0.95,2.05)

Jckes e searet: fon Gas e

e e Feeal! . . '

Summing Up
Capex
growth Cost ~ growth Input Prices— X + growth Outputs
Input Price Subindexes
= Power disrribution construction cost index |

m  Software
«  GDPIppOD

X = Productivity Target + Stretch

Productivity Target = { .92, 2.38]
Stretch Factor 0.20. ,0.50]
X —U 12, 2.88]

IndzxRescarch for Gaz Metrn s Gronpe de Travai? : m
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Appendix
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Lomparisan of Productivity Trends
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Table 7

X Factor Reflective of Past Gaz Metro Experience

Qutput
TFPF Diffarentizl X
[Al [E} IA + 8
1.656% 1 BEE% 0.001%
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Calcutating Industry-Specific Input Price indexes
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Comparing Trends in Alternative Capex Price indexes
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Tconometric Model of Capital Expenditure
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Use of Indexing in Regulation

Price Caps

growth Revenue = growth Rates + growth Outputs®
growth Cos{ = growth Input Prices + growth Intrants

i

growth Revenue = growth Cost
Then

growth Rates = growth Input Prices
- {growth Outputs® — growth Intrants)

Precedents: Ontario power distributors, ENMAX,

Maine, Massachusetts . . .
Ingex Research for Gao Metra s Groupe de Trovail ¥
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Summing Up

Total Cost

Growth Cost = growth GDPIPFDL . X + growth Output
X = Productivity Target + Siretch

inflation measure: Quebec GDPIPIFR
Productivity Target = [1.11, 1.67]
Stretch = [0.20, 0.50]

X=0121,217

IndexReszarch for Gaz Meiro 5 Graupe da Travall
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